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Introduction to Evolution
• Evolution is the process through which species of organisms undergo 

changes over time through variations in their genetic material.

• Key Question: How did life evolve on Earth?
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Early Theories of Evolution

• Jean-Baptiste Lamarck (1744–1829): 
Proposed the theory of inheritance of 
acquired characteristics.

• Example: Giraffes stretching their 
necks leads to longer-necked 
offspring.Charles Darwin (1809–
1882): 

• Proposed natural selection as the 
mechanism for evolution in his book 
On the Origin of Species (1859).
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Darwin’s Theory of Natural Selection

• Key principles:Variation: Individuals within a 
population have variations.

• Inheritance: Some of these variations are 
heritable.

• Competition: Individuals compete for limited 
resources.

• Differential Survival and Reproduction: 
Individuals with advantageous traits are more 
likely to survive and reproduce.
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Modern Synthesis (Neo-Darwinism)
• Modern Synthesis (1940s): Combines Darwin's theory of natural 

selection with Mendelian genetics.

• Key idea: Evolution is a change in the frequency of alleles (genetic 
variants) in a population over time.
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Evidence for Evolution

•Fossil Record: Shows changes in 

species over time.

•Comparative Anatomy: 

Homologous structures like human 

arms and bat wings.

•Molecular Biology: Similar DNA 

sequences among different species.

•Biogeography: Distribution of 

species across different continents. 
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Genetic Drift and Mutation

• Genetic Drift: Random changes in allele frequency in a population, 
especially in small populations.

• Mutation: Changes in DNA that introduce new genetic variation into a 
population.
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Punctuated Equilibrium vs. Gradualism

• Punctuated Equilibrium: Proposed by Niles Eldredge and Stephen Jay 
Gould. Evolution occurs in bursts of rapid change, followed by long 
periods of stability.

• Gradualism: Evolution occurs slowly and steadily over time.
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Coevolution, Convergent Evolution, and 
Divergent Evolution

•Coevolution: Species evolve in 

response to each other (e.g., 

predator-prey relationships).

•Convergent Evolution: Unrelated 

species evolve similar traits due to 

similar environmental pressures.

•Divergent Evolution: A single 

species evolves into multiple 

different species due to differing 

environments. 
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Human Evolution

• Hominid Evolution: Evolutionary history of humans, tracing back from 
Australopithecus to Homo sapiens.

• Major milestones: Bipedalism, tool use, larger brain sizes.
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