BIO1130: Lecture 3(/4) – Chapter 2: Evolutionary Thinking Before Darwin
Exam: Association (Ideas with Person)
2.1 Transformism in Antiquity
2.1.1 Anaximander (610-546)
· Greek Philosopher
· First philosopher to write his thoughts
· Topics: Nature and Origin of nature
· Thoughts: humans originated from fishes that attempted to invade the mainland
· All life came from water  central element of the universe
· Fish would start in water – feed and live
· Then would go to land and boom human
· His explanation was weak, couldn’t explain it
2.1.2 Empedocles (483-423)
· Said Anaximander’s explanation was too simple
· Thoughts: All structures of the world (matter) are made of four elements; earth, water, air, fire
· 2 major forces: interact constantly on these elements; love (attraction or harmony) and strife or hate (repulsion or discord)
· Forces are within the matter
2.1.3 Democritus (460-360)
· Most “scientific” of Greek philosophers
· 2 realities: atoms and emptiness
· Matter: group of atoms in movement
· Atom cannot be created or destroyer (atomic theory)
· Experiment: paper  can split into 2 again, then 2 again, then split again… etc. at the end will have 2 small particles and must exists  not created just there, cannot split  called them atoms
· Deduced that atoms must exists and intrinsic property, a force of atoms that creates shapes (the bond to “glue” them together)
· Humans and animals are born directly from dirt (spontaneous generation)
Conclusion:
1. Acts of creation are not due to gods, but rather due to the innovative power of matter.
2. The origin of all things is not teleological, (namely with an ultimate goals), but is the result of chance
a. Materialistic view on life


2.2 Classical Thinkers
2.2.1 Socrates (469-399) and Plato (427-347)
· All of a sudden interest in nature vanishes
· Not the place where you find truth
· BUT truth is found in yourself (soul)
· Important questions are not materialistic, but rather linked to a search and an understanding of the concepts of beauty, kindness, justice and sanity
· Arguments about logical, ethical and political questions are more interesting than the search for truth
· Answers are not found in nature, but within the self
· Plato and maybe Socrates: developed theories of ideal forms (Essentialism):
· Visible, imperfect and changing realm which surrounds us (nature) is a poor imitation of an Ideal World (permanent and perfect that we possess at birth: the world of Ideal Forms)
· We are born with some notion of beauty
· Variation of forms is not important  only quest to define and understand the Ideal Form is important
· For 2000 years, nature was viewed as imperfection, unimportant
· Gods are the creative forces
2.2.2 Aristotle
· Found out observing nature is important
· Does not believe in the innate aspect of the world of Ideal Forms
· Important to describe the essence of living beings and this essence is observed in nature
· Believes that species are static unchangeable
· Morphological variability is illusion ad imperfection
· Vitalist and perceives multiple levels of souls with cumulative effects: vegetal (plants), animate (animals), and rational (humanity)
· Vitalist: someone who believes in the soul
· Created the scala naturae (or great chain of beings) in which species are organized in a static and unchangeable hierarchy (classify life)
· Outside Reality Realm (Demons, Angels, God)
· Rational Soul: found only in human
· Animate Level: animal soul  move around with a soul
· Basic Level: Vegetal (vegetable soul: growing and reproduction

Plato vs Aristotle:
Plato: world of ideas of Forms that is totally separate from the material world
Aristotle: We determine 


2.3 The impact of Christianity
· Decline of the Roman empire, Christianity becomes the main ideology in the western world
· Dark age for Transformism (evolutionary thought)
· God becomes the measure of all things, and the Christian bible, the word of the day.
· The concept of scala naturae becomes purely metaphysical, proclaiming the perfection of the Creator  God is the highest level
2.4 From fixity of species to Transformism
· Renaissance in Europe
· Back to nature (great expeditions + discoveries)
· Discovering new worlds (land)
· Power of religion is progressively challenged
· French Revolution 
· Challenge of ordered systems (monarchy) for an active pursuit of progress
· More open-mindedness towards science
· Aiming for progress, not aiming for order.
· During and immediately after the Renaissance, there’s a return toward experimentation and the observation of nature
· Attempts to classify living organisms were done within the framework of the Great Chain of Beings.
· Shows complexity of material
· Base of ladder is fire, air, water, metals
· Then corals, mushrooms
· Insects, shells
· Snakes, eels, fish
· Mammals
· Humans
· [image: ]Organization of world; starting to get information from all different countries, bringing back species, therefore quest to put order in nature
2.4.1 Linnaeus
· Influential Swedish scientists; father of modern taxonomy
· Hierarchical classification
· Binominal System of nomenclature
· Any species should have 2 names
· Based on essentialism of Aristotle
· 1  Genus 2  Species
· Discovering each piece of the ultimate puzzle, the Plan of Creation
· Linnaeus’s concepts remain valid today
· Excellent application of the essentialism of Aristotle 
· Started doughting God 



2.4.2 Buffon
· Objective: describe nature (44 vols)
· Devoted life to writing about nature
· He wrote:
·   ** SLIDE****
· Perspective of changing in nature, on the planet
· The faculty of Theology of the Sorbonne censored, in 1751, many of Buffon’s theories because of conflicts with religious views
· Being censored means you had to change the way you think or would loose career
· He then decided to abandon his evolutionary ideas and to focus on observing nature.
· Would describe nature but never mentioned evolution
· Society was not ready for this type of thinking, could not accept it
· Buffon couldn’t afford getting bad reputation  he was bestsellers  to keep job never talked about evolution that contradicted religion
2.4.3 Lamarck
· More openness to new ideas
· First evolutionist (species modify their morphology through time)
· Uses the environment as a factor of change (environmental determinism)  evolution
· 2 principles (affects individuals):
· Principle of usage and non-usage 
· If you use an organ, it gets bigger and bigger, if not gets smaller and smaller 
· Principle of inheritance of acquired characteristics
· If you use it or not use it, it might get transferred to baby
· Ex: Giraffe  longer necks bc leaves on trees were tall
· Tennis player  his right arm is stronger, but his kids don’t inherit his strong arm (Contradict his principle)
· Gradual mechanisms, adaptive and involved an innate ability (internal force) of an organism to become more complex (eg: the static “ladder” or “chain” becomes an escalator)
· Could not explain it but just stated it
· Saw this as an escalator
· At first, simple species  higher in the ladder organisms get more complex
· Spontaneous generation explains the presence of simple organisms
· Theory not well received by his peers because it contradicted the religious view of the creation of life
· Was not accepted by society
· Problem with Lamarck’s theory: Acquired traits cannot be inherited
· Human genes don’t evolve, we are just carriers 



2.4.4 Cuvier
· French scientist interested in mammal fossils
· Established the science of paleontology
· The older the stratum  more dissimilar its fossils are to current species
· From 1 layer to next, species appear and disappear
· Dinosaurs  appear, disappear
· Then how to you explain fossils? Did God create fossils
· Theory of correlation of parts (organs)
· Jaw joint is same level as real teeth
· Therefore coronational teeth  back teeth don’t match with top teeth (scissors teeth)
· Characteristics of carnivore
· Look at cheetah and Giselle
· Herbivores (like humans)  jaw joint is higher  need to munch and grind 
· Cuvier believed in the fixity of species, extinction and catastrophism
· Since the beginning of creation there was a catastrophe that wiped out the planet  then new species started to appear (Noah’s arc)
· Every time there was a catastrophe  God would make better organisms
· Progressive creationism
· Did not advance the idea of progressive creationism

2.4.5 Hutton and Lyell
· Geologists
· Idea of creation didn’t’ seem to make sense
· We only see some things in our lifetime  therefore the planet is actually older then we think it is
· Geological changes are the result of a slow, gradual and continuous process
· Principle of uniformity (uniformitarianism):
· The Laws of nature are not affected by the passage of time
·  “the present is the key to the past” 	
· Assuming laws of nature haven’t changed in long time
· Vision of world: “with respect to human observation, this world has neither a beginning nor an end
· Lyell is a the first to establish geology as a scientific discipline


· Tip of each column had sand
· Hoodoo (tent rock) 
· [bookmark: _GoBack]Vertical erosion  mountain erode around big rocks
· Probably 100 years old
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