KEYWORDS

Scala naturae:
· the great chain of being, where organisms were classified based on an essence htey contained, that defined their position on the scala naturae 
· the diety is at the top, with angels and men below them, and below humans are birds, and the rest of animals or organisms are below them. Some organisms are inferior to others. All are servicing the ones above, keeping earth organised. 
· Essentialism- They are fixed in their positions, and so there is no opportunity for change. 

Essentialism: 
· every org contained of essence  that defined where they were placed in scala natura
· There were absolutely no changes with these organisms and no new species could appear
· Over time to support essentialism but explain change, theories were created such as transformation where essences on their own, are constantly trying to be the most perfect animal and be closer to be man (scale its self up slowly to perfection)
Special creation:
· after Europe has recovered from its dark ages, they perfected the scala natura and put man at the top 
· this explanation was used that Deity put the world together 6000 years ago all on one day Oct 23rd 4004 BCE 
· that species don’t change, and that species are not old

Scientific revolution: 
· between teh 16th and 18th century many scientitific innovations in the physical sciences by Galileo, Pascal, etc. 
· Copernicus and Galileo going against scala natura, saying that earth revolved around sun, contradicted cuz in scala natura we were the center. 
· Few innovations in biology- van lowenhook and the microscope and Linnaeus and the systema natura. 
Linnaeus (Carolus): 
· developed the basic system of naming (binomial nomenclature)  and classifying organisms (taxonomic hierarchy).
· Took the inventory of descriptions of organisms that were building up as people were exploring, and catalogues them, gives them a taxonomic heirarchy. 
· Divides them in terms of KPCOFGS Kingdomfirst animalia and plantae, then divides that into Phylum, then divides that into Class, then Order, Genus and then Species.  Innovative as he is the first to divide them into nested heirchy, not just lists. 
Linnaean taxonomy: 
· Classification of organisms in terms of KPCOGS Kingdom, then divides that into Phylum, then divides that into Class, then Order, Geuns and then Species.  
· Changed over time, looking into more indepth similarities at the molecular level as lowenhook invented microscope, can then classify into more kingdoms of Fungi , Protista(eukaryotes) and Monera ( prokaryotes). 
· 3 domains – eukaryotes ( include unicellular eukaryotes) and other domain called bacteria, and new domain called archea.
Binomen: 
· two part name of a species
· Follows the binomial nomenclature system made by Linnaeus. First word is for the genus and the second is for the species
· The first letter of the genus is capitalised and both the genus and the species are italicised, or underlined when written.

Binomial nomenclature:
·  is a system for naming species indicating it’s genus and the species in a two part latin name called a binomen. 
· Initiated by 18th century biologist Linnaeus. Still use it today
· The first letter of the genus is capitalised and both the genus and the species are italicised, or underlined when written.
Taxon (taxa): taxonomic units,
·  is a group of (one or more) organisms, which a taxonomist adjudges to be a unit
Taxonomy: is the practice and science of classification or the result of it
· arranged in a hierarchical structure or classification scheme

Leclerc (George:Louis : Buffon): 
· he noticed that geographically species differ depending where you are.
· He travels and observes that in identical sort of climactic zones, that depending where u are in the world, the plants and animals inhabiting that exact climactic circumstance differ
· he said that everything started at one center (where they started in oct 24th ), and as organisms started moving away in different times, they became modified by the environment around them. Org. change and that they are descendants of a common ancestor form the original location form where everything started.

Biogeography: 
· how biology/biospheres changes in diff environments. Distribution of species in different areas 
· can explain gradual change (part of darwin’s 5 theories) , as continental drift can explain that diff populations inhabiting widely separate locations. Pangea – all organism shared same world but with conintnetal drift, then got separated into diff locations. 

Darwin (Erasmus):
· The grandfather of Darwin, he translates Linnaeus’s work to English so available to English speakers
· Saw patterns in descendancy, that organisms may have changed and adapted to their environments
· Publishes his observations in a poem, notices that things change. 

Cuvier (Georges): 
· He proposed the catastrophy theory and extinction
· Realized that layers of fossils represented organisms that lived at that time. Observed fossils, found four species but two disappeared, but the bones were there in the sediments. So he suggested that they disappeared through catastrophy
· others thought they were just in parts of the world that were unexplored (contradicts scala natura, why would they be created just so they could go extinct) therefore we see change again. 

Catastrophe theory: see cuvier

Extinction: see cuvier

Lyell (Charles): 
· Aligned all the layers together from diff countries with the same organisms and made strata- order of the living world’s history with youngest at top, oldest bottom. Ie. Geological time scale
· within strata he noticed different composition of organisms- Says that evolution occurs very slowly and gradually, proposed theory of uniformitarianism. 
· shows that scala natura is wrong as the geological strata is not 6000 ears old, but a lot longer
Uniformitarian theory:
· Proposed by Lyell
· geological processes sculpted the earth’s surface over long periods of time (eg. Volcanoes earthquakes) 
· these happen slowly and took millions of years to mould the landscape to current configuration 
Lamarck (Jean:Baptiste):
· Did not believe in common ancestry but in spontaneous generation and that there was this essence , and a fluid that was constantly bathing tissues of org. improving the organism over time to become more complex and more appropriate for that environment. 
· Proposed the mechanism of Principle of use and disuse- that body parts grow in proportion to how much it is used, and unused structures would become weaker and shrink.
· Proposed the mechanism of  Acquired Characteristics- that changes that an animal acquires during its lifetime are inherited by its offspring  ( wrong bcuz the genes in gametes are never influenced by anything somatic )

Transmutation of species: 
· theory that Lamarck propsed to explain mechanism for evolution , spontaneous gen. + acquired traits+use and disuse
· species change into eachother based on environmental circumstances, the essence remains the same.
Transmutation: 
· Was an explanation essentialists used to explain change later on
· which the essence would not change but the species would, and a new organism would be produced. For example a cat-> birth to -> elephant. 

Darwin (Charles):
· went on voyage on the beagle, observed patterns on Galapagos Islands, and hypothesized through his observations that the org of the Galapagos islands were descendents from S. American ancestors (each species changed while isolated on a particular island). 
· Collected and analysed materials, had the largest sets of data
· Suggested the theory of evolution by natural selection, instead of essence there was a selection process
· Variation in the population not the individual. Proposed 5 theories- constancy of speices, common ancestry, gradual change, multiplication of species and natural selection.  
Natural selection:
· Darwin’s mechanism for evolutionary change 
· Individuals in a pop vary in characteristics-> characteristics are mostly heritable-> organisms who have the favourable hereditary trait would survive and leave many decesendants -> therefore the favourable trait becomes more common since it is passed on to the next genereation. 
· - whereas those who do not posess favourable trait, die out and leave few or no offspring. 
· Some organisms function better than others in a particular environment.  

Constancy of species: 
· Darwin proposed the opposite of this in his 5 theories, that species change over time
· Fossils showed this as the remains of organisms that are preserved show that there are changes in species
· Extinction – showed change as species died
· Transitional forms (the missing link between them ) also supported this, for example the horse and how the length of its limbs gradually increased as it was subject to predation, and so inc limb length= inc speed. 
Transitional forms: see constancy of species 
Eg. Archaeopteryx lithographica- reptile to bird
   Pujilia darwini

Common ancestry:
· Look at homologous structures to see divergent evolution that we evolved from a common ancestor- more similar the structure= the more closely related, just that the structure has change form and use. 
· Comparative embryology also supports this, as during fetal development, many organisms look the same , but appear different when fully developed. 
· Vestigal structures support this as well as these structure may have been for some use before, but now disappear. 

Divergent evolution: Homology: 

· A group of species evolving from one common ancestor
· Recognized through homologuous structures- similar structure but has changed form and use. 
· Their similar the structure show that they are closely related they. 

Convergent evolution: Homoplasy: 
· Unrelated species showing striking similarities
· Occurs through natural selection acting on teh species in the same way
· Recognized though analoguous structures. 

Pasteur (Louis): 
· Disproves sponatenous generation and proves that life arises from life
· Takes sterlisied soup and leaves it in open container- it decays because bacteria float in whereas takes sterilised soup but seals container- does not decay as no bacteria are present. 
· Responsible for pasteurisation
· Responsible for proposing the Germ theory: that disease is created by microorganisms who reproduce not by sponatenous generation. 

Cell theory: 
· Cells are the basic unit of life
· Cells arise from pre-existing cell only by cell division
· All living organisms are composed of cells
· Unicellular organisms carry out all the functions of life
· 
Schleiden and Schwann: 
· Schwann- analyses animal cells and sees commonality of bound by structure (plasma membrane) and has dots (nucleus)
· Schleiden- analyses plant cells , sees cell wall conainer around plant cell, and sees package with structure in the middle (nucleus)
· Both realise taht every living thing has thses compartments and that they are the smallest unit of life since if cell is ruptured it does not survive. 


Mendel (Gregor):
· By  working with pea plants created two laws:
· Law of segregation of characters- that heritable traits are half attained from one parent and half by another, not all form one individual.
· Law of independent assortment
· Said that variation is heritable – some sort of package that half is given form each parent
Huxley (Julian):
· Takes mendalien genetics, and develops a way to apply them to populations. 
· Gives model on how to understand variability
· Evolution has occurred when a gene frequency in a population has changed. 
· Proposes that isolated populations may evolve diff cuz they don’t have all the genes of the original pop. 

Synthetic theory of evolution:
· See Huxley ? 
· Population genetics and natural selection based on Mendelian genetics








Ages of sand: -  looking at scientific changes since the scientific revolution (16th – 18th century)
· First- Telescope1608- with glass and lens, could look out into space and see patterns to explain planetary motion, etc. 
· Second- Micrscope 1678- Van lowenhook altered lenses to see smaller and smaller things, used to develop the cell theory and see microorganisms, etc. 
· Third- Computer chip 1961- silicon chip that carried out calculations, or process data that would be difficult for humans to do otherwise. Digitising knowledge base of the world eg. GPS and placing htem on animals
· Fourth- Fiber optics 1980s – would allow high speed communication worldwide, connect the world, access libraries of the world, collaborations. Ex. Massive bee pop dec. Used internet to get experts. 
· 
Analogy: 
· analogy is an inference or an argument from one particular to another particular, as opposed to deduction, induction, and abduction, where at least one of the premises or the conclusion is general.

Fact: 
· fact has more data supporting it than a theory
· Theory have been testing it, when they have stood up to lots of tests they become a fact
Theory:
· Grown out of a hypothesis 
· if a lot of hypothesis to explain this phenomenon, then move it up to a theory.
Law:
· laws are universal.
· Few in bio, cuz bio usually only applies to one planet
· Bio has a lot of variation so cant make many laws
 Hypothesis: 
· baby theory
· testing it repeatedly
· based on series of observations or read literature and see a pattern
Logical prediction: 
· outcomes based on a huge array of data, or complete analysis
Chronological prediction:
· what will happen in the future , not based on any data set, or understanding or complete analysis.
Null hypothesis: 
· outcome of a hypothesis, a  prediction as nothing happening, remaining the same. 

Induction: 
· from specific to general
· usually applies to natural science
· based on Historical narrative, observing and looking for patterns
Deduction: 
· from general to specific 
· usually applies to phycial science
· based on Empirical observation, predicatbale based on laws and etc. 


Natural sciences:
· huge amount of inherent variability- which makes it difficult to see patterns
· don’t break the physical science laws, they all apply, but used in a variable environ
· things are connected, many variables coming into play, very difficult for generalisations.
Physical sciences: 
· inanimate world-no inherent variability. never change. predictable.
Proximate causes: how
· physical science liek biology 
· here and now
· experiments
Ultimate causes: why
· natural science liek biology
· evolutionary past
· historical narratives

Physicalists:
· REDUCTIONISM-everything could be broken down by lil small machines that could only be explained by laws of physics and chem

Vitalists:
· hteres something else going on, like a life force, or essence, somethin thats driving all this. not just the laws of physcias and chem.
Organicists:
· the two fields come together, and it can be explained by both physics and chem , but HOW it is carried out and used in this world is depended on the genetic program that underlies the living organism
· vital force- genetic code.

Cladogram:
Control:
Descent with modification: evolution from common ancestor
Domain:
Eukaryotes: in protista 
Prokaryotes: in monera kingdom
Evolutionary tree:
Fitness:
Fossil record:
Sampling error: 
Modern biology:
· is the 19th  and 20th century with Darwin, mendel, Huxley, Pasteur, schleiden and schwan, 
· more molecular innovations 	


WHAT TO STUDY
· First lecture topic- notes and lecture slides + ib bio study guide
· Course outline quiz- paper
· Eukaryote cell architecture quiz- ib bio study guide 
· Second lecture topic upto but not including bacteria and archea slide (slide 32)- notes and lecture slides + ib bio study guide
· Crossword- http://salinella.bio.uottawa.ca/BIO1130/Lectures/default.php?crosswords/1130Biologistsand_science.php??E?Md2ChapterMcp1 
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