History of Biology: Before Darwin   2016-09-09 to 2016-09-16
· Definition: The subject matter of our investigations will be various forms and manifestations of life, the conditions and laws controlling their existence, and the causes by which this is effected. The science which occupies itself with these subjects, we shall designate by the name biology or science of life
· Predarwinian and the natural sciences (400 BCE-late 1800s) 
· 400 BCE-450CE: Greek and Roman ages
· 450-16th century: Medieval ages
· 16th-18th century: Renaissance and the scientific revolution
· Darwin and the evolutionary thought (late 1800’s-mid 1900’s)
· Modern theory of evolution and more (mid 1900’s-present)
· Douglas Adams (1952-2001)
· Four ages of sand
· First- Telescope 1608
· Able to see things farther than what we can see with human eye (galileo Copernicus etc)
· Second – Microscope 1678
· Able to see life we didn’t no existed before and that wasn’t in the authority of life like the bible
· Third- Computer chip 1961
· Able to store information and have it be much more easily accessible
· Fourth- Fiber optics 1980s
· Ability to share data instantaneously
· Hippocrates
· Hippocratic corpus
· Started documenting how to do medicine
· Collected how doctors were doing medicine while travelling the geek and roman empire
· Essentially created a manual with many different ways to practice medicine
· Aristotle
· Looked at the diversity of the living things
· Concluded that man was the best living organism after the gods
· Classifies all other living things after the gods and man
· It’s called the scala naturae (ladder of life)
· Classification:
· Man
· Viviparous quadrupeds (lion)-walk on 4 legs not 2
· Cete(whale)- have fins not legs
· Ovipara
· Malacia
· Malacostraca
· Entoma
· Ostracoderma
· Theophrastus (371-287 BCE)
· [bookmark: _GoBack]Classifies plants from most superior to inferior (based on what seeds are produced from certain flowers)
· Does this to be able to classify which plants can be used for food, drugs, fiber (which woods, fibers can be used for construction etc.)
· Wrote 10 books on this topic (9 survive today)
· Classification definition: Trying to find ordered pattern 
· Taxonomy: The rules by which you classify and order something
· Types of taxonomy
· Artificial: not based on any biology 
· Folk: carried down by word of mouth (nothing worded), primitive cultures have an elder or someone who is the authority on the folk taxonomy	
· Unfortunately, most folk taxonomies have about 500 things classified which represents the limit of human cognitive abilities, writing them down proves to be much better as we can now classify many more things.
· Mechanical: 
· Classification
· Taxonomy
· Hierarchical 
· Systematics
· Scala naturae- The great chain of being
· Special creation
· Pattern
· Species don’t change
· Each species created on Oct. 23 4004
· Species are not old
· Process
· A designer of some sort
· Europe
· 400-700 Early middle ages (Dark ages)
· 1000-1300 High middle ages
· 1347-1351- the black plague kills 2/3 of Europe population
· Stops any scientific progress in Europe
· 1300-1500 Late middle ages
· Byzantium and Islamic world 
· Al- Jahiz (781-869) (http://salinella.bio.uottawa.ca/BIO1130/Lectures/PDF/BIO1130%20lctA01_STDVERx6.pdf look at slide 20)
· Al- Dinawari (826-896)
· Worked with plant life, published 6 volumes on the properties of plants, how to use them etc.
· Avicenna (980-1037)
· One of the great philosophers of islam, put together some of the best human biology books
· Alhazen (965-1040) (http://salinella.bio.uottawa.ca/BIO1130/Lectures/PDF/BIO1130%20lctA01_STDVERx6.pdf look at slide 22)
· Ibn al-Baitar (1197-1248)
· Develops a compendium of 1400 plants and their medicinal qualities
· Important: Science continues to progress in other places despite Europe going through the black plague
· Europe comes out of the black plague, establishes military might and conquers Islamic word, takes their science and brings it back to Europe.
· 16-th to 18th century, the scientific revolution and the start of modern science
· http://salinella.bio.uottawa.ca/BIO1130/Lectures/PDF/BIO1130%20lctA01_STDVERx6.pdf (slide 24)
· Van Leeuwnenhoek (1632-1732) 
· Made the first microscope
· Consisted of- a teardrop of glass, and a pointer,
· When you look through it, it’s magnified
· Nobody could learn how to make that teardrop of glass
· Exposed the world to a world of living things not told about in the biblical story (microscopic organisms)
· Andrea Vesalius (1578-1657)
· Father of anatomy,
· First to open up a human body and analyze the anatomy
· Linnaeus (1707-1778)
· Publishes a catalogue organizing the living world
· Tries to find out how to organize the living world in a way it becomes predictable.
· Finds differences to split organisms into different groups and does it over and over again
· Animal definition: Multicellular ingestive heterotroph 
· Taxonomic hierarchy 
· Kingdom
· Phylum
· Class
· Order
· Family
· Genus 
· Species
· As you go down the list of the hierarchy, it allows you to tell the story of certain characteristics of that species. 
· It also allows you to make prediction about the classification of a new species that we find
· Before Linnaeus, we had to give a long description about the animal we were talking about
· Linnaeus gave a binomial name (genus, species)
· Thoughts on what living things are
· Physicalists: With the exception of humans, all living things are machines (Descartes 17th century
· Vitalists: physical and chemical laws apply but living things have a vital force (essence)
· Physical science	                                                              
· Inanimate objects 			
· Physical and chemical laws                             
· Universal    
· Based on empirical observations
· Experimentation preferred method (Deduction –makes a statement that their observations/laws are universal in the entire physical world)  
· Single theory
· Single falsification enough to abandon a theory                                                    
· Natural science
· Animate objects
· More than physical and chemical laws (genetics) 
· Not universal (No idea if this will apply anywhere other than earth)
· Based on historical narratives (Doesn’t use much mathematical proof)
· Induction most used method (Says that while they believe their statement is true, they do not test every instance and are open to change)
· Multiple theories
· Single falsification not necessary to abandon a theory (ex. Theory that giraffe necks is for eating high on a tree but in reality it seems to be to swing their necks and hit other giraffes for territory and mates. We hold multiple theories as explanations. Neither is discarded and we accept both.)
· Ex. Deduction vs induction
· Deduction (From general to specific): All insects have wings and this animal is an insect. This animal has wings
· Induction (From specific to general): This animal is an insect and it has wings therefore all insects have wings (multiple observations)
· Biological theories are not laws because they are not universal, we only know one planet that has life and supports these theories (ex. Evolution)
· Both physical and natural scientist are essentially doing the same thing
· Two parts
· Pattern
· Mechanism or process
· Questions to be asked
· What?
· How (proximate cause)? Or Why (ultimate causes)?
· Biology has both proximate and Ultimate causes
· Proximate (physical science- like biology) (when I hit the knee at a certain part, it kicks up)
· Phenotype – morphology and behaviour
· Mechanical (predictable)
· Here and now
· Genes in action
· Experiments
· Ultimate causes (natural science- like biology) (ex. Why do the nerves send a specific signal
· Genotype – Genes and history
· Variable (probabilistic)
· Evolutionary past
· Changes in genetic programs
· Historical narratives
· Organicists (1930s) 
· Vital force replaced by genetic program and the importance of emergence (swarm behaviour)
· Emergence: Living things are more complex than the individual parts that make them up. When inanimate objects are brought together, they do things that they could not do individually
· Physicalists and vitalists agree that there’s something about life that causes chemical processes to do things they could not do before 
· William Harvey (1578-1657)
· First to completely describe the circulatory system and is the one who found out that the heart is not a filter as was thought at the time but more of a pump.
· Ernest Mayer
· Introduced the idea of proximate and ultimate causes

