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Why It Mattersé 

ÅIn 1858 Charles Darwin and Alfred Russel Wallace 

each presented papers to the Linnaean Society of 

London describing a mechanism for biological 

evolution 

 

ÅIn 1859 Darwin published his book, On the Origin 

of Species by Means of Natural Selection,  

 

ÅDarwinôs concept of evolution forms the unifying 

paradigm within which all biological research is 

undertaken 
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Darwin and Wallace 

Charles Darwin  Alfred Russel Wallace  
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Biological Evolution 

ÅBiological evolution occurs in populations when 

specific processes cause the genomes of 

organisms to differ from those of their ancestors 

ÅThese genetic changes, and the phenotypic 

modifications they cause, are the products of 

evolution 
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20.1 Recognition of Evolutionary Change 

 

ÅNatural history: Branch of biology that examines 

the form and variety of organisms in their natural 

environments 

ÅAristotle (384ï322 B.C.) created classification of 

nature (Scala Naturae) 

 

ÅBy the fourteenth century, Europeans had merged 

Aristotleôs classification system with biblical 

creation a study called natural theology. 
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Integration of Ideas: Change in the Natural World  

Å Beginning in the 14th century, scientists proposed mechanistic theories 

to explain physical events and changes : Nicolaus Copernicus (1473ï

1543); Galileo Galilei (1564ï1642), René Descartes (1596ï1650), 

Isaac Newton (1643ï1727) 

 

Å Sir Francis Bacon (1561ï1626) established the importance of 

observation, experimentation, and inductive reasoning 

 

ÅCarolus Linnaeus (1707ï1778) developed the 

branch of biology that classifies organisms 

(taxonomy) 
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Questions About Biogeography 

Biogeography  

ÅStudies of the world distribution of plants and 

animals  

 

ÅGlobal explorations provided naturalists with 

thousands of unknown plants and animals 

 

ÅWhy are there similar species in different regions? 
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Similar Species, Different Regions 

African ostrich  

(Struthio camelus)  

South American rhea  

(Rhea americana)  

Australian emu  

(Dromaius novaehollandiae)  
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Questions About Comparative Morphology 

ÅWhen biologists began to compare the 

morphology (anatomical structure) of organisms, 

they discovered interesting similarities and 

differences 

ÅExample: front legs of pigs, flippers of dolphins, 

and wings of bats have similar locations; all are 

constructed of similar tissues; and all develop 

similarly in embryos 

ÅBuffon proposed vestigial structures ï the 

useless parts we observe today ï must have 

functioned in ancestral organisms 
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Questions About Fossils 

ÅBy the mid-18th century, geologists observed 

different fossils in different layers of sedimentary 

rock. 

 

ÅGeorges Cuvier (1769ï1832), a founder of 

paleobiology, realized that layers of fossils 

represented organisms that had lived at 

successive times in the past 

 

ÅOlder, deeper fossils  

ÅYounger, uppermost fossils 
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Lamarck and Biological Evolution 

ÅJean Baptiste de Lamarck (1744ï1829) proposed 

a theory of biological evolution based on specific 

mechanisms: 

Åprinciple of use and disuse 

Åinheritance of acquired characteristics 
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Lamarckôs Theories 

ÅAccording to Lamarck, 

short-legged ancestors 

of herons stretched 

their legs to stay dry 

while feeding in 

shallow water 
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Lamarck and Biological Evolution 

Lamarck had four important ideas that were used by 

Darwin:  

ÅAll species change through time 

ÅNew characteristics are passed from one 

generation to the next 

ÅOrganisms change in response to their 

environments 

ÅSpecific mechanisms caused evolutionary change 
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Recognition That Earth Had Changed over Time 

ÅGradualism 

ÅJames Hutton (1726ï1797) proposed that slow, 

continuous physical processes, acting over long 

periods of time, produced Earthôs geological 

features 

ÅUniformitarianism 

ÅCharles Lyell (1797ï1875) proposed that the 

geological processes that sculpted Earthôs surface 

over long periods of time (e.g. volcanic eruptions, 

earthquakes, erosion) are exactly the same as the 

processes observed today 
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STUDY BREAK 20.1 

1. Why did the existence of vestigial structures 

make Buffon question the idea that living systems 

never changed? 

2. What were Lamarckôs contributions to an 

evolutionary worldview? 

3. How do the concepts of gradualism and 

uniformitarianism in geology undermine the belief 

that Earth is only about 6,000 years old? 
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20.2 Darwinôs Journeys 

ÅIn 1831 Charles Darwin embarked on a voyage 

around the world on the naval surveying ship 

H.M.S. Beagle 

 

Equator  
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20.2 Darwinôs Journeys 

ÅDarwinôs major 

observations: 

1. Fossilized organisms 

are similar  to living 

organisms in the 

same area. 

 

ÅArgentina:  
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