History of Biology: Before Darwin

Organismal Biology- Main Themes
· Major events in the history of Biology 
· Earth’s changing biodiversity 

Major events in the history of Biology 
· 1600s-1800s considered a soft science 

· Predarwinian and the natural sciences 
(400 BCE- late 1800s)
-400 BCE-450CE: Greek and Roman ages 
-450-16th century: Medieval ages (nothing scientific for Biology really happened) 
-16th-18th century: Renaissance and scientific literature 
· Darwin and the evolutionary thought 
(Late 1800s- mid 1900s) 
· Modern theory of evolution and more 
(Mid 1900s-present) 

16th- 18th century: The scientific revolution and the start of modern sciences 
Douglas Adams (1952-2001)
Four ages of sand (description of technological changes and how they broadened our understanding) 
· The Age of Sand concept came about in a speech Douglas Adams gave.
· Died about a year after he gave the speech- age 49
· First: age of astronomy, realization that Earth is the center of the universe is false. 
· Second: microscopic, could see the entire submicroscopic world we leave in.
· Third: computers, the development of the silicon chip which gave us process. 
· Fourth: Fiber optics/internet, entering this stage. Information being accessed almost immediately (communication through glass) 
400 BCE-450: Greek and Roman ages 
Hippocrates:
· Seen as the “farther of modern medicine” and gives his name to the Hippocratic oath that doctors must take. 
· At the time most people believed diseases were sent as a punishment form the gods. Treatment aimed at pleasing the gods. 
· Hippocrates corpus contained information about all the known medicine at the time
Aristotle: 
· Gave us the classification system used to organize the living world
· Used a set of rules to classify 
· Classification is pretty artificial 
Types of Taxomy 
· Folk
· Done verbally and written down in ancient cultures 
· Less then 500 ideas (items) 
· Artificial 
· Travelling around the world and organizing things in a done biology way
· Consists of more then 500 items 
· Mechanical 
· Natural (Evolutionary) 
· Cladistic (Phylogenetic) 
Theophrastus: 
· Published 10 large books about plants 
· 9 still used 
· Classified the plants of the world through reproductive structures
· Same classification still in place today 
· Longest publication run in history 
· “Father of taxomy” 
Roman ages
· Huge infrastructure created in Europe and then collapsed 
· Empire collapsed Supply of material diminished 
· Goths invaded Rome and essentially destroyed the city 
Medieval ages 
Towards the end of the Medieval ages someone named Usher red all the religious reading and counted backwards and discovered Earth was created October 23 400BC. 
In 1350 the Black Plague killed 1 in 2 people in Europe
· Cant support science and engineering 
Avicenna 
· Built on even more plants 
· Created 6 volumes of the book of plants 
· Added descriptions of 300 plants 
Alhazen
· Put together a set of 7 things to observe natural sciences (scientific method)
· Rules set out over 2000 years ago 
1. Observation
2. Statement of problem 
3. Formulation of hypothesis 
4. Testing hypothesis using experimentation 
5. Analysis of experimental results 
6. Interpretation of data and formulation of conclusion 
7. Publication of findings 
Ibn al-Baitar (1197-1248)
· Created pharmaceutical encyclopedia 
· Doses of drugs required included 
Renaissance and scientific revolution 
· Arts and sciences come back in this generation 

· Copernicus (1473-1543) earth not the center of the universe 
· All teachings at this time says everything spins around Earth
· Didn’t want to publish findings due to the risk of getting excremented from the church 
· Findings published after his death 
· Kepler (1571-1630) planetary motion 
· Newton (1643-1727) laws of motion, gravity and thermal conduction 
· Galileo (1561-1626) further proof of Earth revolving around the sun 
· Wants to back up Copernicus 
· Preaching about Earth not being the center of the universe gets him excremented
· In 1997 Pope John Paul reversed this 
***This is the beginning of physical and natural sciences
Scientific revolution 
· Van Leeuwenhoek (1632-1723)
· First microscope 
· Spherical glass bead on plate- species placed on the tip of the device 
· Made a fortune 
· Andrea Vesalius (1514-1564)
· Anatomy 
· Started to recognize specific commonalities in muscles and bones 
· Started to name all of them 
· “Father of anatomy” 
· Vivid draws-often hung of poles 
· Harvey (1650’s) anatomy 
· Blood of body 
· Nature of the heart- two circuits, ventricles 
· “Father of physiology” 
· Linnaeus (1735) systema naturae 
· Created a hierarchy
· Tries to organize- mechanical taxonomy 
· Gave us a system with predictability 
· 2 categories (then into sub categories) 
Taxonomic hierarchy 
· Kingdom 
· Phylum
· Class 
· Order
· Family
· Genus 
· Species 
Changing thoughts on what living things are 
· Physicalists- with the exception of humans all living things are machines (Descartes, 17th century)
· Organisms are little machines 
· Should be able to see mechanisms we use in physics and science 
· Vitalists- physical and chemical laws apply but living things have a vital force (essence) 
· Something different about living organisms
· Haven’t gotten past Aristotle’s discovery 
Physical Science 					 
· Inanimate objects   				 
· Physical and chemical laws 		 
· Universal 
· Based on empirical observations 
· Experimentation preferred method 
· Single theory 
· Single falsification enough to abandon a theory 

VS – note: No single organism is the same 
Natural Science
· Animate objects 
· More than physical and chemical laws (Genetics) 
· Not Universal 
· Based on historical narrations 
· Induction most used method 
· Cant build equations like in physical science 
· Multiple theories 
· Single falsification not necessary to abandon theory 

Inductive reasoning: involves an explanation for a phenomenon by making observations and although it is not possible to observe every circumstance an explanation is proposed. It is often referred to as bottom up and one of the consequences of this type of reasoning it is always open for correction or change. 
· Impossible for natural scientists to observe every organism in their field, thus they use induction
· Based on many observations 
· Observations based on some kind of pattern 
Deductive reasoning: the general principle is described and is then tested. In this case as soon as a test doesn’t support the principle it is falsified then rejected. This is also referred to as top-down and is the type of reasoning associated with many aspects of the physical sciences.
Ex. Giraffes 
Multiply therories (for why their neck has become elongated) 
· Food competiton 
· Sexual competition 
· Use head as a weapon for battle 
· Exact same as a mace and chain 
· Long neck actually to created damage to other males 
SCIENTIFIC METHOD
Some terms used in doing science 
· Theory and fact 
· Hypothesis 
· Law 
· Prediction (logical vs chronological) 
Steps or Stages 
· A question that needs to be answered 
· Gather information already known 
· Develop a hypothesis and test it 
· Interpret the results of the test 
· Retest 
· Publish results 
In science, a theory is the strongest piece of scientific knowledge 
· Example: Darwin tested his theory of natural selection over and over again 
· Theory NEVER called a fact 
· Evolution will NEVER be called a fact- 1% will always be doubt despite all the observation made
· Hyothesis grows into theories  as they are tested 
· Another reason why a theory cannot be a fact  its not universal (has only been tested on Earth)
· Mendal has laws but no one else because he developed a mathatical equation 
Additional experimental components 
· Controls 
· Control of variables 
· [bookmark: _GoBack]Sampling size (must know how big the area is) 
· Repeat the test 









Historyof Bology:Befoe Darwin

O iy i T
et eyt By
© e

o T ioon
iy e g ot B ety )
L rinsnd o ety g

G 00 i 1500
e

e
e I ——
s
T, A
R A—
= L
T S ————

- o e g et s o i
e St e o 6)

BTt T ——
e A ————
b g o e

'y
e e i o 4 e



