BIOLOGY 							 November 20, 2013

· Morphological species concept
· Identified by morphological similarity
· Consistent with Linnean classification
· Occupy distinct clusters in phenotypic space 
· Widely appilicable
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· But…
· You cant actually use this concept for every species out there, there is a bunch of problems
· Small organisms: 
· Microorganisms, unicellular- things that don’t have characteristic morphology
· How do you group they into a species based on how they look when there’s nothing really to look at? There is no distinguishing features as to what might be different species
· Phenotypic variation within a species: 
· There is all sorts of diversity, so how much is enough to say that black haired individuals are different species than blonde haired individuals? 
· Evolutionary history
· Biology is undercut by evolution; the reason diversity of life occurs is because of evolution, descent with modification it brings in this concept that all life is related to one common ancestor. 
· It doesn’t pay any attention to the actual evolution of the organisms and how they are related to one another or not 
· Biological Species Concept 
· Groups of potentially or actually interbreeding organisms, reproductively isolated from other groups
· Reproductive isolation cuts off gene pool 
· Isolation distinguishes one species from another 
· If they can mate and successfully make offspring, then they are of the same species 
· But…
· Asexual species?
· In order for there to be interbreeding between organisms, there has to be sexual reproduction
· We cant group them according to this concept, maybe morphological concept would be better to define asexual species
· Natural reproduction?	
· Theoretical it’s an easy to apply concept, but sticking two organisms in a room is artificial. Ask could they reproduce in a natural setting- then things become more complicated
· Extinct species?
· How do we know what dinosaur was a different species from another? Could they have mated with one another? We cant actually observe if they can successfully breed or not 
· No way to evaluate whether the two organisms could successfully interbreed or not 
· Mechanisms Promoting Speciation
· They can set up for speciation to occur, but speciation may not occur 
· Allopatric speciation
· Barrier subdivides a population allowing for the accumulation of differences
· Have a population, and it gets split into two or more groups. These groups can diverge genetically – differ in their genetic makeup. We can see evolution in one group that goes differently than evolution in another group.
· How do we separate them?
· Long distance dispersal 
· Original population lives on one island, and then a dispersion event occurs where some individuals go to another island. The two populations are far enough away so that they don’t really interact with one another. Maybe things are different on the island from the original island. Different mutations on one island than on the other, etc. The separated groups evolve independent of each other.
· Allows for differences to accumulate, but no evidence that new species have evolved. 
· Vicariance
· The population is being subdivided, allowing for accumulation of differences between the sub populations, but we physically separate the population by some geographical separation (ex. A river changing course, canyon develops, a mountain forms, etc. and divides a population) 
· Start with one big population, something happens (geographical barrier) splitting the population into two. Microevolutionary forces allows the populations to diverge genetically
· Seeing differences in the population occurring over time, but that’s not sufficient to call them different species. 
· Parapatric speciation
· Population spreads across a heterogeneous landscape 
· Not the same throughout, variation in the environment
· We might get different selection pressures in different areas of that environment
· There’s no barrier, there’s just different evolutionary forces acting in different areas 
· Sympatric Speciation 
· Divergence within a homogeneous environment
· Get the population diverging even though they live in the same environment
· No heterozygote in the population
· There’s nothing to split the population, there isn’t any about the environment that suggests different selection pressures, we are just getting two subpopulations diverging in one environment.
· May be caused by…
· Mutations (like polyploidy) causing isolation 
· Disruptive selection coupled with assortative mating 
· Do we have Two Separate Species?
· No evolution of two different species:
· For two species to be different, physical or behavioral changes that will keep them from interbreeding should they ever be re-united.
· They didn’t evolve genetic differences that kept them unable to reproduce, so they are not different species. 
· When Speciation does occur:
· Dark lizard and a spotted lizard, but something happened genetically when they were separated.  When they try to produce the offspring, the offspring have low fitness.
· Secondary contact
· Opportunity to determine if divergence was sufficient to cause reproductive isolation 
· If they come back into contact with one another and they attempt to mate, or don’t recognize each other as mates (behavioural isolation) or postzygotic isolation mechanism and they don’t successfully interbreed, then we have to isolated gene pools that don’t mix, therefore they are two separate species 
· Some event splits population, those subpopulations diverge genetically, then secondary contact occurs, and for whatever reason they haven’t diverged enough to prevent gene flow in the population, so they have not become two different species.
· Reinforcement 
· A type of disruptive selection
· When the individuals from the two populations come back together and experience secondary contact, if they actually do mate but their offspring have lower fitness than the individuals who mate from others with their population, then that will oppose a selection pressure on those who and who not to mate with because the hybrid have lower fitness and don’t contribute to the gene pool. 
· Favors individuals that stay isolated
· The traits that individuals in those population use to discriminate between the people part of their population and those who are not  
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