PreDarwinian Biology – Key Words

Age of Sand
· Concept from a Douglas Adams Speech
· There are 4 ages of sand 
· 1st age:  Telescope (1608). Sand in the form of glass - representing the lenses of a telescope which allowed humankind to observe the universe and the planets of our solar system. Birth of astronomy. Observations are associated with scientific revolution…Earth is not at the center of the universe? Say whaat
· 2nd age: Microscope (1670’s) Sand in the form of microscopic lenses - allowing humankind to observe the tiny formations that make up life. Led to a detailed analysis of the cell (the basis of all living things). 
· 3rd age: Silica based computer chip (1960’s) – providing humankind with the computational skills necessary to input and analyze data to a greater extent. Unanswered questions were getting answered. Provides mathematic models of biological systems, ecosystem structures, and even unravels evolutionary history of organisms. 
· 4th age: Fiber optics (1980’s). Sand in the form of glass in fiber optic cables - allowing the transmission and exposure of huge amounts of data travelling the world at lightning speed. Birth of the internet and peer to peer networking, allowing scientists to work together on global scale questions and problems. 
Al-Dinawari
· Founder of Arabic botany (study of plants) – created the “Book of plants”
· Researched and wrote about the biological life histories of 600+ plants which enhances the concepts of botany by Theophrastus
· Described plant evolution from birth to death, including phases of growth and production of flowers and fruit
 Alhazen
· Arab physicist - considered the father of modern optics
· Considered one of the founders of the scientific method (which we still use today)
· He developed a set of instructions on how to observe and understand the world around (applies to both natural and physical sciences)
· 1. Observation
· 2. Statement of problem
· 3. Formulation of hypothesis
· 4. Testing of hypothesis using experimentation
· 5. Analysis of experimental results
· 6. Interpretation of data and formulation of conclusion
· 7. Publication of findings
Al-Jahiz
· Arabic writer (influenced by Aristotle?) 
· Described (physically and behaviourally) roughly 350 animals - “Book of Animals”
· Based on his observations, he introduces early concepts of evolution (survival of the fittest and the concept of natural selection) before Darwin was even born
· Animals who are successful in breeding are capable of passing on successful traits to offspring
 Aristotle	
· My homie - Ancient Greek philosopher 
· Observed and dissected plants and animals and understood how each fitted into the grand scheme of nature (looked at lists, saw trends and tried to organize the living world)
· Created the “Great Chain of Being” (the “Scala Natura”) which demonstrated the linear evolution of simple to complex organisms
· He ranked organisms - complex organisms were closer to the top aka Godliness 
· Introduced essentialism - The substance or “essence” makes the object what it is and without that specific “essence” the object wouldn’t exist
Artificial Taxonomy	
· Taxonomy – a rule applied to  organize a collection of things
· First implemented by Aristotle
· The rule : Prominent and easily observed features are taken to organize the living and non-living world
· Transition from folk (transfer of knowledge between generations via physically telling someone) to artificial taxonomy = recording it down
Avicenna
· Muslim physician from Byzantium and Islamic World
· Wrote the “Book of healing”
· Added medical practice of India to Al-Dinawari’s “Book of Plants” and the Hippocratic Corpus
· Built ideas off of Hippocrates
Binomen
· A scientific name given to every living organism, established by Linnaeus
· 2 words – Genus (always capitalized), species (italics because of language) 
· Noun, adjective
· ex Ursa nellitera (black bear) , Apis Pubescens (Honey bee)

Binomial nomenclature
· A system of naming living organisms created by Linnaeus
· Organisms are divided into their kingdom and given a name based on their genus and species which from the name, you were able to understand many things about that specific organism
Biogeography
· The branch of biology that deals with the geographical distribution of plants and animals
Chronological prediction
· Foretelling the future
· The general public does not understand natural sciences because they need predictions that tell us “what is going to happen” as opposed to predictions made based off of scientific information and observations
· Relates to Logical Prediction
Classification
· Attempting to organize/put things in groups based on shared qualities and characteristics
· The arrangement of animals/plants in taxonomical groups according to their observed similarities (Taxa)

Cuvier (Georges)
· French naturalist and zoologist
· Introduced comparative biology (many organisms share the same biology  phyla)
· Developed theory of catastrophism – catastrophic events wiped out full populations of animals and they no longer exists - extinction
Deduction
· Aristotelian logic
· Primary method of developing scientific theories for physical sciences
· From the general to the specific. 
· Observe, from what you observe, narrow it down
· All insects have wings. This animal is an insect. This animal has wings
Empirical observation
· Observing first hand ( in person) not observing and analyzing using theory and logic
Essentialism
· The unexplained “thing” that makes living things live
· The “thing” or “essence” makes the object what it is and without that specific “essence” the object wouldn’t exist
· When it comes, the organism lives…when it dies, the organism dies…when the organism reproduces, the “essence” gets passed on (don’t know how but don’t need to question it because it was made by Gods and is perfect as it it)
· Application to biology- people did not believe that organisms could adapt or even change, thus modifying their characteristics
Extinction
· The state or process of a species, family, or larger group ceasing to exist

Fact
· General Public - Want facts because its concrete evidence and it provides closure
· Science
· No facts because of the inductive nature of science
· Can’t see everything all at once therefore they are willing to accept alternate theories (doubt)
· It’s the “exception proves the rule” - proof means “test”
· Even laws are only 99.9 % factual
Folk Taxonomy
· Taxonomy – a rule applied to  organize a collection of things
· Original method of classifying organisms in a region
· Differs between cultures
Harvey
· English physician – “Father of physiology” (1650’s)
· Medical discovery – first to recognize the full circulation of blood in the human body with experiments and arguments to support his idea
· Studied circulatory system and heart to figure out that there is a pulmonary and systematic circuit
Hierarchical system
· Established by Linnaeus the “father of Taxonomy”
· system for naming, ranking, and classifying organisms into nested categories (which for the most part is still in use today) 
· Established two kingdoms – plant and animal (+ inanimate)– then class, order, genus, species
· Starts large and branches off into smaller categories 
· Located at the top are superior entities and inferior entities are closer to the bottom
Hippocrates
· Ma main betch
· Ancient Greek philosopher and “father of medicine”
· Separated medical knowledge from myth and superstition (Humors and Gods)
· Laid down the foundations of medicine as a branch of science – detailed observations of disease and its effects
· Created the “Hippocratic Corpus” which was a collection (from Greek civilization) of writings of every physician around
· Also created “Hippocratic Oath” which is still used today
Historical narrative
· History – study of past events and discoveries
Hypothesis
· An educated guess
· Add stuff you slacker
Ibn Al-Baitar
· Pharmaceutical and medical botanist
· Writes about how to refine the potency of drugs
· Writes about how to prepare drugs for treatment and obtains appropriate doses
· All happens just before plague hits Europe
Induction
· A form of reasoning (inductive reasoning)
· A general conclusion is drawn from a set of premises, based mainly on experience or experimental evidence
· Aims to make a generalization based on many observations
· Ex. Many animals have 6 legs and 4 wings, this animal is an insect, therefore insects have those traits
· Specific  general
Industrial melanism
· First real evidence of Darwin’s “Theory of Natural Selection”
· That moth thing – there are black moths and white moths but industrial revolution turned white trees black because of the soot from the factories…so black moths took over because it increased their ability to survive and reproduce. Meanwhile the white moths are getting eaten cuz they’re like…where dafuq did my trees go, and they can no longer hide from predators. 
· First example of heritable trait undergoing population allelic shift
· If an individual is not fit (not able to reproduce and pass on their alleles) then the gene pool changes


Lamarck (Jean-Baptiste)
· Transmutation of species
· Tried to describe the planet with the inheritance of acquired traits ex… fast runner give birth to fast runners
· Ex…giraffes have long next because they need to reach the trees for food, so they acquired this trait from ancestors
· Several flaws in this theory because he didn’t know about meiosis or egg and sperm
· You got the right idea buddy but your mechanism was wrong
Law
· A theory: an observation made in many situation, researched, tried and tested
· Applied more to physical sciences
· Can’t make laws in biology because we don’t have another world to explore (the moon or other planets)
· Laws are universal, no matter where you are in the universe…a law can be applied
Leclerc (George-Louis - Buffon)
· What a boss
· Observes that in the high north… there are fossil organisms of elephants…but they are actually mammoths
· Determines that things have died and are no longer present (extinction)
· Similar animal morphologies depend on where they are found in the world
· Poses that the “essence” differs based on environment
· BIOGEOGRAPHY – first examples which are inconsistent with Scala
· Uses alcamy and molten metal to determine earth is way older than it is said to be
· Gives us the concept of common ancestors
Linnaean taxonomy
· Linnaeus’s biggest contribution: nomenclature of the whole world
· 3 kingdoms – plants, animals and inanimates further divided into class, order, genus, species
· Notes the relationships and similarities between organisms, through hierarchy
Linnaeus (Carolus)
· “Father of Taxonomy”
· Created a hierarchical system for naming, ranking, and classifying organisms into nested categories (which for the most part is still in use today) 
· Established two kingdoms – plant and animal (+ inatimate)– then class, order, genus, species
· Created a system of binomial nomenclature giving every plant/animal a name (binomen)
· 2 words – Genus (always capitalized), species (italics because of language) 
· ex Ursa nellitera (black bear) , Apis Pubescens (Honey bee)
Logical prediction
· Predictions that are associated with science that don’t necessarily “foretell the future” 
· Based off of observations and scientific theories: the better the theory…the more correct the predictions it permits
· General public makes chronological predictions but science makes predictions based off an amassment of observations and data



Mechanical Taxonomy
· Gives prediction: if something is in this position it inherits a bunch of characteristics and traits from above
· Type of hierarchical system which is mechanistic
· Sorry that was a bad one

Natural sciences
· Works with living (animate) objects
· More than physical and chemical laws
· Genetic variability
· NOT universal
· Based more on stories/descriptions rather than laws and theories
· Can have multiple theories to explain things
· Describes relationships with induction
· Don’t need to observe everything all at once, instead look at pattern and try to describe process
Null hypothesis
· The proposition that implies no effect or relationship between phenomena. 
· It can be tested and found to be false
Organicists
· The thing between Physicalists and Vitalists starts to disappear
· Laws of physics and chemistry apply to biological function – genetic code
· Concept of emergence- the whole is more than the sum of its parts
· Aka you can physically put these things in one place but when they come into one place they function in a different way that the properties of the single elements..wow
Physical sciences
· Works with inanimate objects
· Aka physics and chemistry
· Based on empirical observation and data
· Single theory science – only one correct theory can explain a given phenomenon
· UNIVERSAL
· Describe relationships with deduction
Physicalists
· A philosophy that all living things are machines with the exception of human beings
· Motion applies to living things as it does to the physical world
Primary reference
· A scientific article written by a scientist or person who has done the research about this topic. The article reflects ONLY the work of the person writing it
Proximate causes
· The question physical scientists ask when examining a theory…How? These ?’s lead to experimentation\


Sampling error
· Errors that occur when observing data of a small sample population
· Due to genetic variability the sample of the population might not reflect the population as a whole
· Measured in approximation
· Averaging all the values might give you a sense of the real value
Scala natura (The Great Chain of Being)
· Demonstrated the linear evolution of simple to complex organisms
· Complex organisms were closer to the top aka Godliness 
· Reflects the views of humanity and their strong belief in essentialism
· Everything fell into a level due to its relationship with the higher power
Secondary reference
· Scientific review article
· Created by someone who compiled all the data and research from other scientists (using primary references) to create a general article. 
· Expect in one topic
Special creation
· Species were brought onto this planet all at once on exactly Oct 23rd 4004 BCE and have not changed since then
Taxon (taxa)
· Kingdom
· Phylum
· Class
· Order
· Family
· Genus
· Species 
Taxonomy
· A rule applied to organize a collection of things
· Folk
· Artificial
· Mechanical
· Natural (evolutionary)
· Cladistic (phylogenetic)
Tertiary reference
· More of a narrative or story with some scientific fact
· Aka national geographic or textbooks or Wikipedia
· It’s a selective science and isn’t very comprehensive
· No content is referenced


Theophrastus	
· Prolific writer and botanist
· Plants were used for food and drugs but her categorized them based on their reproductive systems
· Ancient father of taxonomy : sizes, localities and modes or reproduction
· [bookmark: _GoBack]Plants were compared to animals and humans and their interconnections began to get noticed
Theory
· A group of ideas intended to explain something based on observations of patterns and general principles
· Can be supported with facts
· Cannot be proven universally like laws
Ultimate causes
· The question natural scientists ask such as WHY? 
· The information is usually based down trough historical narratives and is variable with evolution
Van Leeuwenhoek
· “Father of microbiology”
· First to observe bacteria and protozoa through means of the microscopes he created (1673)
· Allowed for a detailed analysis of the cell and therefore the basis of all living things
· Relates to the second age of sand – which allowed humankind to observe the tiny formations that make up life
Vesalius
· First anatomist
· Challenged the works of Galen who was making observations based on animals and applying them to humans…having never dissected a human
· Dissected the human body and helped fix misconceptions of ancient times (humerus not longest bone in the body…etc)
· Researched similarities and differences in humans and animals
· Provided information for Darwin, as he used the vast stock of anatomical knowledge for the basis of his theory of evolution
Vitalists
· People who believed that physical and chemical laws applied to living things yet there is also vital force (essentialism) behind each living thing
