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Plato:  “Typological Thinking” 
 

1.  Every species = one “type”. 
2.  Variations in a species = unimportant. 
3.  Types never change. 

Aristotle agreed with Plato … plus 
his new idea:  “Chain of Being” 
 

1.  Species = rankable: simple to complex. 
2.  Humans are at the top of the ladder. 

The Greeks 



Lamarck: “Inheritance of 
                Acquired Characters” 
 

1.  Phenotypes change due to environ. 
2.  Changes get passed on to children. 
3.  Species climb Aristotle’s Ladder. 

The “Geeks” 

Darwin: “Population Thinking” 
 

1.  Individuals vary within a population. 
2.  Nature selects “fittest” ones to survive. 
3.  Populations evolve (change over time). 



-- Darwin 
-- Lamarck 



•  Suntans are not inherited. 
•  Children of amputees still have their legs. 
•  Jewish boys still have to get circumsized. 

Lamarck: “Inheritance of 
                Acquired Characters” 
 

1.  Phenotypes change due to environ. 
2.  Changes get passed on to children. 
3.  Species climb Aristotle’s Ladder. 

Why Lamarck’s Theory was flawed: 
	

 •  Gemmules do not exist, but genes do. 

•  Genes are not affected by somatic events. 

Duh! 
Duh! 
Duh! 



Darwin: “Population Thinking” 
 

1.  Individuals vary within a population. 
2.  Nature selects “fittest” ones to survive. 
3.  Populations evolve (change over time). 

Why Darwin’s Theory has stood the test of time: 
	



•  Experiments. 
•  Fossils. 
•  Biogeography. 
•  Embryology. 
•  Comparative anatomy. 

•  Vestiges. 
•  Artificial selection. 
•  Embryology. 
•  DNA homology. 
•  Comparative genomics. 



Artificial Selection ≈ Natural Selection 
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He failed as pre-med student.	



He failed at Divinity School.	



He felt like running away.	



So he took a “road trip”.	



Voyage of the Beagle 1831-36.	



It changed his life … & ours.	

1840 (age 31)	



Before Charlie became famous …	





The Beagle	
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birds! 

The Voyage of the Beagle (1831-36)	



LOL 

OMG 
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Figure 25.6 
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Pattern: Although the Galápagos mockingbirds are extremely similar, distinct species are found on different 
islands. 

Recent data support Darwin’s hypothesis that the Galápagos mockingbirds share a common ancestor. 
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An ancestral population colonized the 
islands. Over time, the population 
diversified into distinct species on 
different islands 
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Genetics explains Development, which explains Evolution	





Powerful Principles of Evolution 

1.  Descent with modification à homology. 

2.  Old structures can adopt new functions. 

3.  Ontogeny recapitulates phylogeny. 

4.  Evolution tinkers.  It is not an Engineer. 

5.  Heterochrony explains human evolution. 



1.  Descent with modification à homology. 
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Tulerpeton (∼362 mya) 

Acanthostega (∼365 mya) 
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Fin rays 

2.  Old structures can adopt new functions. 

Fin 

Leg 



Fin 

Leg 



Gill slits (like a fish) 

Tail (like a monkey) 

3.  Ontogeny recapitulates phylogeny. 







4.  Evolution tinkers.  It is not an Engineer. 



5.  Heterochrony explains human evolution. 









The history of evolution is written in our genomes! 


