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Stages In An Investigation
· The question
· Gather information
· Develop a hypothesis about it
· Interpret the results of the test
· Retest

Natural Selection - Industrial Melanism
· Peppered Moth
· First recorded change in allelic frequency based on advantages 
· Observation 1: 
· Original museum collections had all white peppered moths and by 1900 traps collected 90% black
· Question 1: 
· Why did the moths shift from light to dark morphs?
· Hypothesis 1:
· Fitness (ability to pass on your alleles)  decreased when the moths that were more visible against the background of the trees
· Null Hypothesis 1:
· Fitness remains the same  and is not affected by the background
· Hypothesis 2:
· The bark colour of the trees have changed
· Null Hypothesis 2:
· The bark colour of the trees has not changed
· Experiment 1:
· Released dark morphs were placed on trees and observation of  survival (fitness) was done, with varying tree colour environment. Artificial blacklight was used to collect released moths. 
· Experiment 2:
· Locate light and dark coloured trees
· Result 1:
· Birds selected most visible moths
· Result 2:
· Dark trees showed the same distribution as coal based industry

Peppered Moth Continued
· Question:
· Do moths “rest” on backgrounds that match their colouration
· Question:
· What impact would the clean air act, that reduced pollutant emissions have on the moth population morphs
· Question:
· What happens to other moths with light and dark colour moths

Darwinian Thought

Coming to The End of The Scientific Revolution
· George-Louis Leclerc, Comte de Buffon
· Made inventories for everything he saw, wrote books
· He realized, animals had a very similar morphology that has been adapted to their specific environment
· Animal “essence” has been changed to adapt to their environment
· Erasmus Darwin
· Translated Linnaeus into English
· Zoonomia (Laws of Organic Nature)
· Poem: the temple of nature
· Life evolving in the oceans, of microscopic scope
· Over time, traits are acquired
· Only until when vegetation springs will larger organisms grow 
· Georges Cuvier
· Looked at fossils and bones, for the first time put together full skeletons
· Comparative biology
· A cross lineage approach to understand the phylogenetic history of individuals or higher taxa and the mechanisms and pattern that it drives 
· Catastrophic theory
· Term coined by Cuvier, who realized some animals have changed and disappeared from diversity
· Noah’s Ark (???)
· Extinction
· More and more people find organisms have gone extinct



· Charles Lyell
· Uniformitarian theory of geological change
· Changes are from continuous and gradual change
· Measured in millions and billions of years
· Stratigraphy and the geological time scale
· Lyell recognizes these are different ages produced by different sediments 
· Sediments must have been deposited very slowly
· Not possible for quick creation
· Rock Cycle
· Siccccccccccc dood
· Plate Tectonics
· Continental Drift
· Not accepted until late 1960s
· Comte de Buffon was also looking at organisms that had drifted across the world
· Carbon Cycle
· Sedimentation are created from the absorbed CO2 in the oceans being combined with carbonic acid to create calcium carbonate
· Jean-Baptiste Lamarck
· One of the first people to try to find a pattern in why there is such diversity in species and organisms
· Thus far, no mechanism or explanation for diversity
· Transmutation of species




