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LEC 1	
· Roman and greek explored middle eastern areas to dig up minerals
· 450 CE – collapse of the roman era
· Goths and Vikings start to attack the romans till they are out of control of their commerce
· Goths finally take over and kill the roman empire
· Hippocrates – philosopher that is one of the first to study the human body. Father of medicine, only observed the human body
· Aristotle – organized the first list of organisms
· First to look at bio diversity
· Theophrastus – organized the first list of plants (list of food plants)
· Most important reason for Theophrastus doing – discovery of medicinal plants
· Made  catalogue of all the plants out there, he wrote 10 books
· Categorizes them by pollination 
· 9 of the books still exist 
· His books have been used till 14th century – still accurate to this day
· He is the father of taxonomy
· Scala naturae – the great chain of being. Ex-  god on top than angels than humans and so on
· Essentialism
· Aristotle says no organism will become another organism – god created everything, everything stays the way its from day one
· Dark ages is known as this because all of society was destroyed, no religion  no order and lack of science. Nutshell – all of Europe collapsed 
· 1847 – Black plaque  1/3 of all Europeans died 
· 1492 – Christopher Columbus sails the blue
· Al-Jahiz wrote a book on a basic concept of selective breeding
· Al-Dinawari adds more plants to Theophrastus and the life cycle of a plant
· Avicenna takes human biology from greeks and combines it with the reading from the Indians and combines with all the work done in the muslim society and makes the largest book of medicine for the human body and body info
· Abu al-Abbas al Nabati created the method of having a control and den changing one thing on the other variable
· Copernicus said the earth revolved around the sun, but never told it to anyone except his close friends and then wrote a book of all his information
· Kepler discovered planetary motion, elliptical orbits
· Galileo published many papers that the earth isn’t the center of the sun, and he was ex-communicated and was placed in purgatory
· Van Leeuwenhoek made the microscope
· Found microscopic forms of life
· “the smaller you look the more information you find on diversity”
· Harvey first to do dissection on human body 
· Linnaeus organized the living world – created a taxonomy hierarchy 

Lec 1 Part 2
· The Scientific Revolution from 16th-18th Linnaeus – Taxonomic hierarchy
· Kingdoms
· Animalia
· Plantae
· Fungi
· Prostista
· Monera
· In Protista the multi celled organisms have cells that do not communicate with each other (cell aggravates)
· Prokaryotes do not have a nucleus
· In eukaryote they have specialized there functions by producing new organelles to do specific functions (nucleus)
· Plants are autotrophs (makes their own food)
· Animals and fungi are heterotrophs (eats other living things)
· Fungi digest from the outside then bring the nutrients into the body (saprophytic)
· Animals ingest large complex food and digest inside and break down the food inside (ingestive) 
· The Monera include 3 groups: Bacteria and Eukarya and Archea
· Luca = Bacteria and Archea
· Luca are the organisms that all other organism decended from
·  Archea live in harsh enviorment, most likely the first organism to exist, they got energy by oxidizing iron and deoxidizing it
· Which came first? chloroplast or mitochondria?
· Light energy becomes NADH or FADH2
· Photosynthesis only makes ^
· The mitochondria breaks down the sugar made from Photosynthesis
· There is a theory that achreans have been inoculated by them from asteroids and then they started evolution
·  George-Louis Leclerc, Comte de Buffon – he loves cats and when he traveled he realized there were different types of cats, but they all shared common similarities, and believed there was a an ancestor of all cats (a common ancestor)
· He developed Biogeography  
· The cats developed and evolved and adapted to its surrounding and changed their characteristic, goes against the scala natura
· Erasmus Darwin translate all of Linnaeus in to English
· Made the Temple of Nature, talks about change and evolution
· George Cuvier – if you dig in rocks you will find fossils, since all living things came to on OCT 2 how did this fossils arrive?
· They all thought those animals were the monster of mythology, battle between greek gods, and other monsters in seas
· But George took these fossils and reassembled them and he figured out that there were animals that no longer exist
· After exploring the world it is shown that these animals really no longer exits and that he said that these animal were “extinct”
· He believes some catastrophe took placed and rid the animals from this world (killing them off) and the most renowned catastrophe  was “Noah’s Flood”
· Charles Lyell – father of geology
· He notice strata (layers in bed rock) 
· He checks the composition of the layers
· He noticed that there were layers all over the world and they will line up all around the world 
· And in these strata there are fossils , stratigraphy
· Systematic pattern of sediments that turn into rocks
· The earth was subjected to an extremely long gradual change that created strata
· This goes against the scala natura
· No way it happened in one day, took many years
· Gave the concept of long gradual change
· By the time we hit the beginning of the 19th century the scala natura isnt being believed
· Jean-Baptiste Lamarck – he was the first one to bring up evolution with his own mechanism
· Is he famous or infamous to science?
·  He believes the essence baths the egg and a new individual occurs
· Transmutation of species
· Essentialist are no longer accepted
· Transmutation of essences (not Lamarck) this was believed by the essentialists, the essences changed and that caused the animal to change
· Transformation of the essences, ex) Lamarck’s change of species was caused by the transmutation of the essence in the environment
· Finalism Transformation 
· Darwin- there is an inherent variation within a population, not a variation in an individual (Lamarck)
· Wallace explored/research Indonesia noticed that natural variation takes place over time, variation occurs in a population
· Darwin had more information and data so he was the one that got to publish his discovery 
· Darwin came up with the theory of Natural Selection
· Breeding for better characteristics, Selective breeding
· Made a book called: Origin of Species
· Natural selection: the better suited version of the animal leaves more survivors and more offspring
· With Lamarck’s theory over time you will find the scala natura in the change of the animals 
· But in Darwin’s evolution branches of a common ancestor (LUCA), and as the environment change parts that branch off my die off because they weren’t suited for that environment and they are found as fossil
· He is saying that they variation is the important part
· He proposed five basic theories 
· No constancy of species
· Common ancestry
· Gradual changes
· Multiplication of Species
· Natural Selection
· 2 that were instantly accepted by publication: Common Ancestry, and No Constancy of Species
· Problem with the other 3?
· What changes over time? What is natural selection is working on? What brings out the multiplication of species?
· The answer:  the change in the phenotype of the genetic code
· Darwin was the right person at the right time
· He turned down about getting into medicine, and then went into the church, but in reality he never had a job, yet he was individually rich, when he left to research he didn’t have any pressure to come back, he was sponsored so whatever he found would be sent back to his home in England, he read so many books on species and other types of animals he knew what species were which, and after collecting all the species he would find patterns and try to connect them seeing variations in the animals
· He married into money so he had enough money to do his research all his life, so he didn’t want to publish to offend the family he married since they are religious and wouldn’t believe in this concept

No Constancy of Species
· Fossils
· Very rare
· Most dead things decay, animals that eat dead animals cause the bodies to decay quickly and not fossilize
· Fossils only occur under specific conditions, like freezing, impressions, amber, mineralization of bodies
· The fossil record is that its incomplete, cause there is not soft body organism only complex one
· Bu t this is false because fossils of jellyfish, worms, bacteria were trapped under sediments like leaves in a book creating imprints
· Burgess Shales
· Soft body fossils^
· Mistaken Point, Newfoundland
· Only fungi and baceria are the only animals that can break down cellulose, other animals must grind vegetation
· Transition fossils are important to use because they basically tell/show us the gradual change
· Archaeopteryx was a transition fossil between from reptiles to birds
· They found a one ton dinosaur covered in feathers
· Puijila (marine type animal) darwini is another transition fossil found in Canada, it was an animal with web feet and body like an otter, and big eyes like a seal, hunt in water and very agile in water
· A terrestrial transition to the water ^
Common Ancestry – Evidence
· Homology: the same organ in different animals under every variety of form and function
· Divergent evolution: is the accumulation of differences between groups which can lead to the formation of new species
· Convergent Evolution: describes the acquisition of the same biological trait in unrelated lineages. The wing is a classic example of convergent evolution in action
· Vestigial structures: body parts that seemingly have no function or purpose
· With molecules it is believe that the proteins we use to make up our body parts and their special functions makes us directly related to the one that had the protein sequence first or the first one with the special codon
· Gene duplicate allowed for tremendous gene experimentation, if the duplicate was destroyed through the experimenting then there will still be a working back up with the original blueprints
Gradual Change
· Functions, structure, physical change takes place gradually, from life to life or generation to generation, spontaneous generation was not real
· Schleiden study plant cells and Schwann study animal cells and together they discovered that cells are the basic unit of life
· Mendel: discovered that traits were passed down generations and the only way that this can work is if these traits are packaged in some way (DNA) and that there are 2 copies of these packages (diploid).
· Your gametes are only half of your of chromosomes (1 of the duplicates) but they aren’t from one complete package(chromatin) but a random mix of the two that is passed down
· Huxley took Mendelian genetic info and applied it to population, saying like how traits disappear in a population it was because of genetics
· Currents in the magma cause the lands to drift around the world (continental drift)
· Ex) no placental mammals cause when the lands separated the gene mutation didn’t survive
· Ex) in south America they more birds and large birds like emu and ostriches which were decedents of large birds that use to bash their heads together
· Animals, and plants that live on either sides of the oceans that have very similar traits or closely related  were actually on the same land before the lands drifted 
· There are 4 ages of sand: where silicon was used to develop science , history in the scientific revolution
· The second rid of the idea of spontaneous generation
· The third allowed the development of online libraries of journals
Theory
· Gains evidence
· Its and idea 
· The highest level something he can reach in science cause we must leave it open in case of change
· It is totally unacceptable to call something a fact in science
· Fact is NEVER used in science
Hypothesis
· Are little mini tests
· Prediction before actual doing the experiment
· The more you test something and acquire the same results you get closer to a theory 
· Your try to prove your hypothesis by doing experiments and making observations and see if your hypothesis is right or wrong
· Null hypothesis is when nothing will happen
· Very few people present theories cause it takes so much work and effort
Laws
· Are universal
· Working on everything 
· Stood the test of time
· But still not fact. Ex) law of relativity, when sub-atomic particles didn’t follow the original law but later on it was rewritten
· Law can be changed and a fact is final (cannot be changed)
Prediction (Logical vs Chronological)
· Science follow logical prediction because scientists use information from observations and experiments to  making them able to educational guesses
· Made from your hypothesis
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