Modern theory and More part 2 slide 55 to end
1. Speciation-mayer sits down and tries to tackle what a specie is, populations consist of organisms of same species. 
· Biological species: problems it cannot be used with fossils and geological time cannot bring them back and observe them. Ex: horse. Implies sexual reproduction and recombination of gametes. This dosnt happen with bacteria because they duplicate. Biological specie concept leaves us with a problem.
· Ecological species concept: every specie is adapted to a certain nich and no other species can adapt to that nich. The nich concept. Habitat and nich specialization. New species will get outcompeted in a nich and therefore this will explain this specie.
· The morphospecies concept: almost everything was don’t with morphological appearance. These morphological traits are part of the names. This morphologie concept deals with divergent and convergence. Problematic: may mask something that is there, morphology, when more investigation happens we can see a fine details which makes them different even though u couldn’t distinguish them with morphology. Ex: elephants. Most bacteria have the same morphology which makes us not be able to distinguish them, very problematic. In some specie there are a phenomenal range in appearance but they are a part of the same specie but their morphology can cause a blinding affect. Birds and reptiles, people thought that birds were soo different because they could fly but with genomics we can see that birds are just flighted reptiles. Ex: dogs and wolves no difference in genomes besides the fact that the dog was domesticated dog and wolves subsepecie name. Learn subspecie concept.
· Ring species. Ex: rat snakes, slide 60 time 8:43.  Explain ring species. Parapatric speciation learn that too. Perapatric means adjacent isolated evolution. Ex: terrestrial salamander.  Ring species: because of isolation factors some species are separated and populate other regions and produce offsprings with natural selection, with generations the species change soo much from the other population that they create their own subspecies through evolution and with more time they will evolve soo much that they become a completely new evolution.. Hybrids are not well enough adapted to their environment, no protection against predators.
2.  Reproductive isolation Slide 62 time 8:58
· Pre zygotic-we can prevent the meet of sperm an egg. We are not going to let a zygote be made. 
· Habitat- they live in different ecosystems so they can never create a zygote.
· Temporal they are isolated by time their mating periods are different
· Behavioral: frogs sing songs and female frogs recognize their species song Ex: frogs. Ex: firefly, every specie of firefly has a signal specifically for their own specie, the females once again recognize her own speciation and mate with them. Bilingual fly: she will signal back to the firefly from another specie and eat him to have enough protein to create eggs then she will mate with her own specie.
· Mechanical- the male and female interlocking sexual parts are so different that they can’t mate.
· Gametic- isolation mechanism in aquatic environments. Sponges release tons of sperm and eggs and hope they meet each other to mate. The eggs have recognition factors therefore the sperm cannot penetrate the eggs membrane without the right chemical recognition factors.
· Post zygotic isolation- every once in a while egg and sperm meet ex: the mule. Hybrid is viable but not able to reproduce, sterility. Hybrid inviability, the hybrid is never born. The embryo never develops. Hybrid breakdown: the offspring is not viable, it is not adapted to its environment and therefore not viable. 
3.  Allopatric speciation- 
· Vicariance. Slide 67 time 9:18
· Slide 69. Ice age vicariance. 
· Time 9:25 dispersal
· Sympatric speciation
4. Hybridization 
· Fusion of a population
· Reinforcement of the population because of the non-viable hybrid.
· Creation of a new specie
· Hybrid zone formation
· Extinction of one population
5. Types of taxonomies
· Folk: word of mouth 
· Artificial taxonomy: cataloguing everything
· Mechanical: Linnaeus brings this with the use of the systema naturae
· Natural or evolutionary taxonomy: what is primitive and what is advanced, traits. Problem we have no idea what is primitive or advanced.
· Cladistic ( phylogenetic) , Hennig  an attempt to carry out branching diagrams, if we see the evolutionary tree we can see a change in characteristics consequently leading us to the idea that there are changes in genetics therefore these differences can be used to classify beings. Looking at the shared derived traits. Use of comparative biology to classify animals using an evolutionary tree. With branching paterns. Time 10:12. Whatever trait you use to create ur evolutionary tree it will all look alike and with that we can see the relation in between organisms which helps to classify them. Slide 74 and 73. Cladistics allow a branching pattern. Slide 75. Time 10:18. Cladogram. Cladistics allows  us to sort everything out without any biases
· Cladistics continue: IMPORTANT AS FUCK, Apomorphies: drived characters within a group ( evolutionary lineage), Plesiomorphies: primitive characters within a group, Synapomorphies: derived characters shared between groups, Symplesiomorphies: shared primitive characters that are shared between groups.TIME: 10:32.
6. Conflicting interpretations Time: 10:22
7. Anatomy of a cladogram
· Monophyletic group: we know their branching and we know the ancestors we see the evolutionary tree clearly. This is what we want. 
· Paraphyletic: we separate them because of biased views, excluding a group. Ex: we excluded birds and reptiles but with cladistics we see that birds are simply drastically changed reptiles through evolution. this is an error cause by us.
· Polyphyletic: we classify some animals but with further investigation we can see that they don’t share a close common ancestor and yet we still classify them together. Arthropods. Time 10: 42. Discovered to be errors for both paraphyletic and polyphyletic.
· Time is 10:47
8. Time is 10:58, every trait gets a zero or one 1 means that the trait is there. The group who has all zeros is the out group. Compare everyone of these organisms to the springtail. It feeds with a mandible which is basically a needle which scratches matter to get organic matter that it eats. Minimum amount of events is favorable. Slide 91. Parsimonius. Right cladogram is the simpler one.



