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______
brought eggs
-remember: we balanced eggs on the equinox
	-question was: was that because of the equinox or because you can always do it?
		-was able to do it though we are far from equinox
		-thus: obviously with time and patience and mattering on how fresh the egg 
			-always possible
__________
Genetic Drift: Sewall Wright 1920's
	-can be either: Founder Effect or Bottleneck Effect
		-the cause is slightly different, the result is the same
	-a subset of the genes in population gets isolated from the complete gene pool
	-result: loss of genetic diversity
	-the new population (even when rebuilt) has to only have the genes from the founders 
		-or only has genes from the people who get through the bottleneck event
-a bottleneck example: Cheetahs, experienced a large bottleneck event about 10-15 thousand years ago
-another bottleneck example: elephant seals, one island with about 5k elephant seals after nearly wiped out by Russian hunters
	-a founder example: Galapagos finches 	
______
Gene Flow: movement of individuals/gametes between populations
	-can alter allele frequencies in a populations
	-tends to reduce differences between populations
	-humans are the best example of this!
		-especially with the arrival of the Industrial Revolution
			-fast/easy transport: ships, trains, planes
_______
evolution can alter variation in a population in one of three ways:
	-one of these three will happen as population changes
	1. stabilizing selection: favors intermediate phenotypes
	2. directional selection: acts against individ. at one end the phenotypic extremes
	3. disruptive selection: favors individs at both extremes of the phenotypic range
-example: light-colored mice vs. dark-colored
	-stabilizing selection: there is something (environment?) that favors the medium-colored mice (doesn't lead to specification, stabilizes the species DNA wise)
	-directional selection: one of the extremes is disadvantages in reproduction, so they are selected out of the mating pool (like light-colored mice that show up too easily in dark environment)
	-disruptive selection: the extremes are favored more in the mating and thus those in the middle are weeded out (will eventually lead to two species)

REMEMBER:
	-ex. of evolutionary adaption reveal these 3 key points about natural selection:
	-1. Natural selection is more of an editing process than a creative mechanism
	-2.Natural selection is contingent on time and place
	-3. Significant evolutionary change can occur in a short time
___
Why do scientists so strongly believe in evolution?
	-at least 5 different 'lines' of evidence, each independently supports evolution
-1. Fossil Record
	-the hard parts of orgs that remain after organic materials decay
		-rarely: entire org. fossilized	
	-fossil record strongly supports evolution
		-changes in seal level and drying/refilling of lakes over time result in rock strata 			that trap organisms
			-which helps with dating, shows species changing over time
		-appear in ordered array w/n layers of sedimentary rock
	-many fossils link early extinct species with species living today
	-ex. evolution of modern horses. v. good fossil record because of how widespread they 	were and the areas they lived in were good for fossils
-2. Biogeography: the distribution of plants/animals on the planet and why
	-Continental Drift by Wagner helped explain this
	-geographic distribution of species suggested to Darwin that organisms evolve from 	common ancestors
	-isolated organisms develop together and so seem to congregate to certain areas of the world
		-ex: Australia, South Africa, fossils in Antarctica has the marsupials 
			-because they were connected together and separated from the rest of the continents by continental drift for millions of years
-3. Comparative Anatomy
	-how drastically different species share some anatomy 
		-such as the bone structure in arms across species 
-4. Comparative Embryology
	-common embryonic structures in all vertebrates are evidence for common descent
-5. Molecular Biology
	-comparisons of DNA/amino acid sequences btwn orgs reveal evolutionary relationships
	-provides strong evidence that all life forms are related
		-after all, everything uses DNA and the DNA works in the same way
___
Christmas: bio and historical perspective
Christmas traditions:
	-santa, flying reindeer, chimey, hanging socks
-Roman Empire: as the empire expands, comes up with problems
	-how do you keep control?
		-leave occupying force?
			-that's expensive, weakens further conquests, tends to lead to unrest/rebellion
		-Rome tried to integrate the conquered
			-make them feel like citizens of the empire
			-more soldiers, food, tax base
		-how to integrate them?
			-adopt/adapt the local cultures
			-Christianize celebrations/assign religious meaning/saints
			-ex: St. Patrick, St. Valentine
		-a few universally celebrated (with different names across cultures):
			-Easter, Thanksgiving, Christmas
			-why? planting season! nature!
				-Easter: tells you when to plant
					-that's why it's on a different day each year
					-has to do with moon cycles
				-Thanksgiving: harvest! 
					-if you did well in your production, you are rewarded by 					the extras, big feast
				-Christmas: around Dec. 21st (all cultures celebrate around)
					-shortest day/longest night
					-celebration of light
	-a bit too successful?
		-too many conquered cities/states/counties
			-too many holidays! saints assigned.
		-so you start picking up saints
			-St. Nicolas, 3rd c. Turkish priest
			-protector of children
			-official miracle: his town had drought/famine, someone killed kids to sell as ham, St. Nick turned the 'ham' back into those children; another miracle, giving money in shoes so that a man could marry off his daughters and when they tried to figure out who was doing it, so St. Nick dropped the money down the chimney
				-traditions morph from these tales
					-thus gold in shoes become stockings by chimneys
			-also patron saint of pawn brokers (the sign of pawn brokers relates to the money dropped down the chimney)
		-Laplanders, above arctic circle (called Sami)
			-completely dependent on caribou (reindeer)
			-you follow the herd, so wander with them
			-caribou pull their sleds
		-sometimes the caribou leave in the night
			-thus the magic stories/shamans
	-the Sami magic man - or shaman is called Noaide
		-spiritual advisor
		-Noadie seeks divine intervention, uses mushrooms
			-the visions are supposed to help them find the caribou
				-tells them the caribou flew to the moon
				-they'll return in a little while
____
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