Lecture 7 Take 2

No Constancy of Species:
· 3 major pieces of evidence for this theory
· Fossils
· Builds on cuviers comparative anatomy
· These are very hard to find because of how rarely they form
· Criticism of darwin’s work is that his fossil work is really weak
· There is a lack of fossils of soft bodies animals like jelly fish and sponges
· This was a mystery for a long period of time and only in the last 30 years we were able to find the answers for this
· We have now found the soft bodies invertebrates that everyone was critiquing
· Continental drift also helps us in locating fossils
· Our understanding f plate textonics aids us massively in the finding of fossils because we can make logical prediction
· The fossil record builds quickly in the modern era
· Fossil studies have exploded since Darwin’s time
· Extinction
· Shows things have disappeared over time that occurs in his branching patterns
· Transitional Forms
· He doesn’t have a lot of examples of this because fossilization occurs rarely and under special circumstances
· One of the things always talked about as being a gap in the fossil records was a transitional fossil
· The one very famous transitional fossil was the evolution of the horse
· In collected the fossils of this animal, it became clear that in a linear sequence all the transitional forms could be found
· It was clear that they became fasater runners and were able to adapt to eating grass
· Grass lands were the dominant ecosystem at the time which nobody else could feed on at the time
· Grass lands made you open to predation, so you had to be quick to escape this
· The legs of a horse increase in length, the digits in the horse’s foot go from having multiple to just 1, and their teeth become much stronger because the plants are responding to the predation of them by horses
· Archaeopteryx was a famous transition fossil because it looked like a bird because of the wings but it also looked like a reptile because of its tale and jaw
· This is said to be a transition from repltile to birds
· Puijilia darwini
· Transition of land mammals to seals etc..

Common Ancestry:
· Looked at it from the point of cuvier by seeing things that looked similar to each other and assuming they were related
· Homology
· A structure that has exactly the same underlying structure, but it has become highly modified to do different things
· We assume that somewhere at the base of the structure, there was the first limb and it was inherited by everyone since
· Divergence is the reason this structure doesn’t look the same
· Comparitive embryology
· At the 8 cell stage of an embryo, one thing could happen, 4 cells divide and 4 go top 4 go bottom
· Or 4 go top and 4 stay in the groove in the middle
· We are finding even more clues that there are common ancestry
· Vestigial Structure
· Things from the past that are not in use now
· Goose bumps
· Elevation of hair to seem bigger to an attacker
· Tells us we are related to all of the other haired animals
· Nictating membrane
· Goes back to when ancestors needed to protect their eyes from damage
· From when you need to protect your eyes from water
· Appendix
· We now know that the appendix is involved with the digestive track, immunity, and allergies
· This makes sure that the gut stays in proper form
· Not vestigial
· Molecules
· If you have a protein chain that undergoes a major change in sequence and you find this change in a few organisms, they probably have a common ancestor

Homology-Divergent Evolution
· The bone structure shows the relatedness of each organisms
· When amphibians came up on land, there jaw used to be connected to their inner ear
· This connection picked up vibrations
· Now this bone is up in the ear and its called the stapes

Homoplasy – convergent evolution
· You would begin to realize that this grouping is artificial
· The structure of the wings, only 3 have wings while the other one does not
· This is a mistake and is not divergent evolution, it is CONVERGENT evolution
· They do the same thing, but do not have the same path to flight
· You end up picking characteristics in a suggestive manner when determing whether or not something shares a common ancestor or not
· Homoplastic Structures
· Bats have a wrist with digits to support the wings
· With birds, the digits have disappeared and there is only one digit left, Birds also have an entirely new flight system by using feathers instead of skin that is attached to the rod
· Pterosaur has all the digits, except their last pinky finger has elongated greatly because they crawl on all fours on the ground and this prevents their wings from tearing
· No similarties here so you cant put them together and there is no common ancestor
· Pasteur
· Creates germ theory and believes all life came from one gerb
· He thinks life comes from life
· Schleiden and Schwann
· They took the microscopes and began to look at things and found a common universal structure in everything they had looked at
· For them, the cell was the basic  unit of life and all cells comes from the division of other cells
· This is the cell theory

Speciation
· Evolutionary Taxonomy
· If things become significantly different, they become a different species
· Mayer is the one who tries to figure out what a species is
· He says species are groups of actually or potentially interbreeding organisms
· He is trying to imporove t=on the morphological species concept which is the different looking thing
· The problem with this theory is that we can create artificial scenarious in which animals would cross breed but this would never happen naturally
· So do are things that breed artificially count as the same species?
· You also cant define species from fossils this way
· Bacteria don’t even reproduce sexually so we cant describe them this way
· Species Concept
· Biological species
· Morphospecies
· This is what mayer is trying to fix
· Morphospecies still hold today because we will see them in how organisms are identified
· How do we know when we get a new species?
· New species may arrive from 2 processes
· Anagenisis
· This is a gradual change over time
· Horses
· Humans
· This is a linear sequence over time
· Cladogenisis
· This is when a species would divide into 2
· This is the creation of 2 species
· Both are there but they are so different to the point that we call them different species
· Ring Species – Parapatric
· In a case where we have 2 new species forming, and they are forming in the same or connected locations, we call this parapatric speciation
· There is a region called a hybrid zone where different species can meet and mate and create new hybrids
· Rather than give these hybrids separate names, we recognize that it is either a specis slowly dividing, but a new species has not yet happened
· We are recognizing a gradual change in the middle, but the polar regions is where they species cant hybridize
· A ring species is any time you get species that are all in relation to each other
· Whn you got species together, are hybrids, and in that natural state mate
· We now add subspecies to show that a species is slowly dividing from the original species
· We recognize its in transition
· Ex. Dogs and wolfs, check podcast
· Allopatric
· A physical barrier pops up between a species
· Each half of the species then develops different traits and become their own species
· Vicariance=physical barrier
· Isolation due to movement is called dispersal
· Example of this is darwins finches
· Ring Species – Parapatric (salamanders )
· You get a salamander that get allopatrically isolated due to a barrier
· One develops a strat of camo in the forest
· The ones on the coast try and look like a poinsonous neut found near the coast
· When the ultimately come together to form that hybrid zone, the hybrids loos the poisonous look and camo, so they are not viable
· When we get secondary contact, we reinforce that they are separate species
· Other outcomes include that one could outcompete the other in the hybrid zone and one species will go extict
· Or they may coexist
· Or maybe when they swap their gene pools, they will return to their old form and the two populations will go through fusion and become one
· Phylogenetic species
· Species that have a common ancestor
· Prezygotic Isolation
· Important in keeping species isolated from each other
· Before the egg is fertalized
· Certain mechanisms in species to make sure they don’t repopulate with othe species
· Ecological
· 2 different species live in different areas and don’t reproduce
· Temporal
· Their mating seasons are different
· Behavioural
· They don’t attract each other
· Mechanical
· Parts don’t fit
· Gametic
· You can have sec but the dna doesn’t work out
· Postzygotic isolation
· Hybrid inviability
· Offspring can be born, but its not fit and cant reproduce
· Hybrid sterility
· Cant reproduce
· Hybrid breakdown
· Hybrids can reproduce, but the second generation cant
· Cladistic (phylogenetics)
· If things are similar, they are probably closely related
· If one has more modified parts than one organisms, you’re probably further apart in evolution
· Pretty sure hennig did this

4 terms:
Apomorphie: 

Plesiomorphie:
Is a primitive characterisitic in a cladogram
An example of this would be if my dad has imperfect vision, that would be the plesiomorphie. An if I evolve to have 20/20 vision, this is the apomorphie.
Occams’s Razor, Parsimony, KISS principle : KEEP EVERYTHING SIMPLE

Synapomorphie:
Is if my brother and I all derive 20/20 vision from the plesiomorphie

Symplesiomorhie:
If my mom and my dad both ahd sht vision

Autopolopoidy:
When 2 species that are kind of different mate, what will happen is the gametes don’t connect and the parents chromosomes don’t split and the child has double the chromosomes

[bookmark: _GoBack]Autoapomorphy: this is a trait that only one species carries. Like the beginning of a new event.
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