Lecture 2 
Darwin’s big idea and how it changed biology
· The theory of evolution
· Living things change gradually from one form into another over time
· Challenges view of special creation (=direct creation of all things in effectively their present form)
· Theory of evolution involved tow controversial ideas
· Concept of a changing universe replaced view of a static world
· A phenomenon with no purpose replaced view that the causes of all phenomena had to have purpose
· Jean-Baptiste de Lamarck
· He threw out the idea of evolution but got the mechanism of evolution wrong
· First to use the term evolution
· Linear rather than branching view of evolution
· First to provide a causal mechanism---- the inheritance of acquired characters
· He point that the simplest form directly evolve into the complex form, thus no evolutionary tree
· Genes don’t evolve, only population evolve!!!!
· Lamarck’s mechanism is wrong
· His idea: a giraffe’s neck get longer and longer in its life time
· Lamarck’s example for the inheritance of acquired characters
· Progressive increase in neck during the life time of an individual is passed on to offspring
· Why was Lamarck wrong
· August Weisman Germplasm Theory
· Inheritance only by germ cells (gametes); somatic cells (soma) do not function as agents of heredity
· Thus genetic information cannot pass from soma to gametes and onto next generation
· Modern interpretation stated in molecular terms genetic information  in one direction only form DNA to protein but never in reverse
· Discovery of the correct mechanism
· Charles Darwin & Alfred Russell Wallace co-discover the chief mechanism of evolution ------ Natural selection
· Arguably the most important scientific book ever written ---- The Origin of Species
· Change the way people view themselves
· Events leading up to the publication of the “The Origin of Species”
· After return from Beagle 20 years taken up with accumulation of evidence for the theory of evolution
· 1844: wrote but did not publish and essay on natural selection
· 1856: began work on natural selection book
· June 1858: received “On the tendency of varieties to depart indefinitely form the original type” by A.R. Wallace
· July 1858: Linnean Society presentation in London of Darwin – Wallace paper
· 1859: publication of “The origin of species by means of natural selection or the preservation of favored races in the struggle for life”
· The origin of species
· Two key components
· All organism have descended with modification from common ancestors (pattern---tree like pattern depict the way evolution is)
· The major agent of modification is natural selection operating on variation among individuals (mechanism---- the mechanism of evolution is natural selection)
· Development of Darn’s ideas on evolution --- exploration
· Darwin influenced by the botanist john S.Henslow at Cambridge
· Voyage on H.M.S Beagle around the world (1831-1836) as ship’s naturalist
· Make numerous observations and collections of plants, animals & fossils
· Returned to England and spent the rest of his life in seclusion ad Down House developing his ideas, conducting experiments and writing books
· Development of Darwin’s ideas on evolution --- gradualism
· Darwin reads Lyell’s book “principles of Geology”
· Lyell argues that present day geological processes can explain the history of the earth ---- gradualism
· The notion of a dynamic rather than a static world emerged in Darwin’s thinking 
· The world is not a static place, tis a dynamic world that changed gradually
· Development of Darwin’s ideas on evolution --- species vary
· Variation patterns of Galapagos mockingbirds
· Darwin doubts fixity of species
· There are 4 similar species endemic to the islands descended from a South American mainland ancestor 
· Species are not fixed entities
· Development of Darwin’s ideas on evolution --- selection
· Darwin read Malthus; essay on the “principle of population”
· “Under these circumstances favorable variations would tend to be preserved and unfavorable ones would be destroyed” ----- natural selection 
· Darwin lived at Down house from 1842-1882 and conducted all his research and writing there.
· The essence of a Darwinian world- view
· Recognition that variation among individuals is not imperfection, but the material from which natural selection fashions better adapted forms of life
· This involves a move away from typology and the notion of an ideal species to population thinking 
· The idea that there is a best type of human is nonsense
· Requirements for Darwin’s theory to work
· Variation --- variation among individuals in a population (variation in size, apparent, trait, genetic variation)
· Heredity --- progeny resemble their parents more than unrelated individuals (due to the heritable genes)
· Selection --- some forms better at surviving and breeding than others in a given environment (the particular trait better at mating, surviving --- fertility selection
· Creationist Doctrine
· Literal reading of Book Genesis
· Creation of all living organism by divine order in 6 days
· All types of organism individually created and designed by a purposeful creator
· Anyone who believes in Genesis as a literal description of history holds a world view that is entirely incompatible with evolution ,and of science itself
· “scientific” creationism is not science because
· It’s not supported by any empirical observation
· It does not infer its principle from observation, as does all science
· Its assumptions lead to no testable or falsifiable hypotheses
· [bookmark: _GoBack]Science emphasizes evidence and logical deduction. It deals not with fact engraved on stone tablets, but with hypotheses that may be refuted by tomorrow’s experiments and concepts formulated by fallible human minds. The best scientific education encourages skepticism, questioning, independent thought and the use of reason.s
