Evolution:

This lacks its connection to Synthetic Biology—As is, this document is only a rough description of evolution in general and would not be sufficient to use as an organizational tool for an animation script. 

(What makes two seemingly different species the same) Comparing spiders with variations in colors/underlying gene versions. They’re the same species because:

· Same anatomical features

· Interact in same way w/ environment and other organisms

· Share reproductive and insect prey behaviors, and 

· Freely mate w/ one another.

Same ratio of spider types across harbors/areas on islands and different islands: when do things start to evolve? 
· Biotic and abiotic environment can trigger evolutionary changes. 
· Idea that protection is ‘just enough’ without wasting too much energy creating protection – evolutionary example
· Coevolution: two+ organisms evolve in response to each other, preference should be “just enough” to match local needs – low toxicity, low resistance; high toxicity, high resistance (pairs). Examples: predator/prey and parasite/host, competitive species, and mutualistic species.
· Three requirements of natural selection: Variation, heritability, differential reproductive success (selection)

· Transitional forms help evolutionary case

· Fundamental similarities at the cellular/molecular level: life shares a common ancestor, theory

· Evolutionary theory suggests low genetic variation is more vulnerable to changing environmental conditions than are diverse populations. – One cause of the 1840’s Irish Potato Famine
· Evolution faster by short generation time and large population size
· One must think about inbreeding and the inability of a small population to regain strength and stop itself from extinction once it hits a certain point, snow ball effect
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Genetic variation doesn't rebound from a decrease as quickly as population size, after a catastrophic event such as an ice age or rampant disease, the population that survives will have a small genetic variation. This surviving society will be susceptible to another attack because the population will have little genetic variation. 
http://evolution.berkeley.edu/evolibrary/article/0_0_0/conservation_04
· There’s a common ancestor of life.

· Phylogenies: representation of evolution through a diagram to help understand lineage and speciation (splits in lineage). 
· Clade: A common ancestor and all its descendants. 
· Bird and bat wings are analogous—that is, they have separate evolutionary origins, but are superficially similar because they evolved to serve the same function. Analogies are the result of convergent evolution.
· Ways to label fossils in fill out phylogenies: Radiometric dating (radioactive decay and half life), stratigraphy (sequence of events through the ground layers), molecular clocks (genetic divergence to extrapolate lineage) and time
· Mechanisms of Change: mutation, migration, genetic drift (chance changes), and natural selection

· Change in gene frequency; inheritable and passed on through generations: long term change.
· Mutations that matter to evolution can be passed onto the offspring—mutations must be present in reproductive cells for germ line mutations. Natalie, does this make sense? 
· Mutations are not a work towards perfection, they are completely random. 

· Natural selection has no guiding hand nor any goals, but it’s not random because the specific organisms with preferential features will survive. The organisms better suited for the conditions will intentionally survive, not a randomly selected set of characteristics. Mutations, not natural selection, are random. (It makes sense that better suited organisms will survive (not random), but why they have those beneficial characteristics is random. 
· Microevolution: evolution on a small scale, only one population

· Species: group of individuals that actually/potentially interbreed in nature. 
· Causes of Speciation: geographic isolation, reduction of gene flow.

· Macroevolution Patterns: stasis, character change, lineage-splitting (speciation), extinction (99+% of all organisms that have lived on the earth have become extinct)
