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__
background history pre-Darwin, cont.
_____

Scientists beginning to understand/look for explanations:
-Buffon: the study of fossils suggested that earth is older than 6,000 years, and fossil forms might be early versions of modern forms
-Lamarck: fossils are related to modern forms bc life evolves; acquired characteristics are inherited
	-most well-known scientist of his time, invented the word, 'biology', known for a large 	amount of scientific discovery
	-believes in evolution, is wondering the how/drive/method of evolution
	-pit-fall: figured out needs to have variation in population, but Lamarck explained 		variation as something that occurs during a organism's life-time and then passes that on
		-ex: giraffe: as environment changed, it required for giraffes to stretch their 			necks and that made their necks longer through stretching, which then was 			passed on to their kids.
		-makes no sense, but it is accepted by the scientific community bc Lamarck was 			so respected
-Lashanko (look up name spelling): wanted to apply this to the seed crops in Russia (since Russia has short growing season, must spend lots of money importing food to fill out their short-fall) to make their plants grow better
			-didn't work, he even ignored experiments that would've proved that
		-caused complete collapse of their food system
			-mass starvation, led to revolution/end of Czar, led to Russian 					Communism
				-thus, Lamarck's theory inadvertently led to the 							Russian/Communist Revolution
-Charles Lyell: "Principles of Geology" (1860's)
	-perhaps the most formative Geologist
	-Uniformitarianism: essentially, the gradualism from Hutton, filled in
	-"Principles of Geology" is still used in graduate geology classes
____
Charles Darwin!
	-evolution was not a theory completely made up just by Darwin
		-he came along and built on the work of the aforementioned scientists, 					progression of scientific thought
-he was a big collector of exotic fauna/flora
-attends Cambridge for religious studies (because it was expected of him) 
	-graduates, British navy is sending out an exploratory trip
		-the ship's doctor was Ship's Naturalist
			-which was the job Darwin wanted
				-collecting interesting fauna/flora from places they visit
		-joins as Captain's Gentleman Companion
			-job description: Captains were expected to interact as little as possible 				with crew. Captains were essentially isolated. So they would hire 				someone well-read, engaging, to entertain/socialize with the captain
-5 yrs sail around the world 
-but because Darwin is always so sea sick, he spends weeks walking from where the ship stopped at one point until it stopped at another. 
	-hit the Galapagos Islands
		-saw finches that looked similar to the ones on the mainland
			-he understood (2 yrs later) that each island probably had different 					finches
				-unfortunately: didn't label well-enough to use
		-also saw the great big turtles; each island with a different shape of shell
-Darwin observed: similarities btwn living and fossil org's, intrigued by the diversity of life on the Galapagos Islands
-Darwin was reading 2 books on voyage:
	-Lyell's Principles of Geology
		-helps Darwin understand that the earth was much, much older than they had 			thought for a long time in Western society
	-Mathu's Essay on Human Population
		-told Darwin that populations produce excess population which causes 			competition for resources
-AFTER-Voyage: 
	-Darwin began to document his observation/his new theory of evolution
		-he doesn't release his findings, for various reasons (some fear)
	-Darwin receives letter from Wallace about a theory he had from working in S.America
		-Darwin was known as a pigeon-breeder, Wallace was wondering about that re: 			his theory
		-his theory is almost identical to Darwin's
			-the mechanism of Natural Selection for evolution
			-he had come to the same conclusion through independent avenue
	-Darwin goes to Lyell and shows how they both had the same idea
		-Lyell arranges them to present their lecture to the scientific community 			together
	-Darwin publishes :
		-On the Origin of Species by Means of Natural Selection (1859)
			-sells out w/n 4 days
			-causes worldwide discussions
____
Darwin's Mechanism:
2 Observations:
	-1. Overproduction:
		-populations produce more offspring than resources can support
	-2. Individual Variation
		-individuals in pop. have variable, heritable traits
-Neither of these were world-shattering, new ideas, but the application was brilliant
*DIFFERENTIAL REPRODUCTIVE SUCCESS* = i.e. Natural Selection
	-some people with some traits will produce more kids that survive to have kids
		-thus some traits are rewarded with better, reproductive success
	-Here 'Fitness' means: the measurement of how many offspring you produce that are 	capable of producing again
		-that is the only way that the saying, "Survival of the Fittest," could apply
"Descent w/Modification"
	-summary of Darwin's view
Features:
	-all org's are related through descent from a remote, common ancestor
	-descendants spread into diverse habitats over millions of years, acquired adaptions to 	environments
	-history of life resembles a tree with multiple branchings from common trunk
	-species that are closely related share characteristics
Natural Selection - by Darwin and Wallace (1860's)
	-org's with characteristics best adapted to environment are more likely to 	survive/reproduce
	-the unequal ability of individuals to survive/reproduce leads to gradual change in the 	characteristics of a population over generations
Requirements for Evolution to Occur!
	-1. Time
		-life showed up about 3.5 billion years ago (prokaryotes)
			-so time is seen/meant in that really large-scale manner 
	-2. Variation in a population
		-Darwin was stuck for a long time to explain where variation came from
		-Variation is extensive in most populations
			-individual variation exists in all sexually reproducing populations (just by the state of sexual reproduction)
		-Mutation and sexual recombination generate variation!
____
Mechanisms of Evolution!
Evolution is thus defined as:
	1. change in allele frequency
	2. in a given population
	3. over time
Important: evolution is not focus on individual, focus on population
		-individual-level: the material for evolution to work with
		-Population-level: bear the mark of evolution
4 Ways to Document the Changing of Allele Frequencies
	1. Natural Selection
	2. Non-Random Mating (form of NS)
	3. Genetic Drift
		1. Founder Effect
		2. Bottleneck
	4. Gene Flow
NATURAL SELECTION:
	-not directional/goal-driven
	-can only work with material it is given
		-it is an editing process, not creation process
Non-Random Mating
	-form of natural selection
	-mates select for certain characteristics
		-usually selection is on the part of females
	-can be: behavioral, physical, chemical
	-example: peacocks
		-after all, the large tail could make them easier to be eaten by predators
			-so that should be a huge disadvantage for surviving 
		-females select for big tails because it shows that you are be incredibly fit to 			survive with that size of tail
			-dull coloration = more blood parasites
-a failure of Non-Random Mating: Irish Elk
	-mate selection for characteristic: big horns
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