
Objectives 
!  Describe the contributions of Charles Darwin to 

the theory of evolution. 

!  Explain the process of natural selection. 

!  Evaluate the different types of evidence of 
evolution. 

!  Compare and contrast homologous, 
analogous, and vestigial structures. 

!  What is known about the origin of life? 



What We Know Already 
!  Organisms depend on each other and their 

environment for survival. 
!   If the environmental conditions change an 

organism has 3 options: 
!  Migrate: Go to a place where the environmental 

conditions are more favorable. 
!  Adapt: Change patterns of behavior to respond to 

the new environment. 
!  Die: If an organism is unable to adapt to its 

environment or move to an environment in which 
it can survive then it will die.  (IMPORTANT: Dead 
organisms do not reproduce.) 



Charles Darwin 

!  In the 1830’s, a British scientist named 
Charles Darwin was traveling on the 
HMS Beagle in the Galapagos Islands. 

!  He was amazed and the diverse and 
unique organisms that he observed. 

!  He also noted that despite their 
diversity, almost all of the organisms 
had certain commonalities. 



The Theory of Evolution 
!  Darwin continued to make observations 

and was convinced that these 
organisms must have some ancestral 
link in their past. 

!  In other words, species have the ability 
to change over time, and those 
changes can become so varied that 
new species can be formed as a result 
of these changes. 

!  This is called the theory of evolution. 



Natural Selection 
!  Darwin proposed that organisms evolved as 

a result of natural selection. 
!  This is a process by which organisms with 

favorable traits survive longer and reproduce 
more. 

!  This has often been described as “survival of 
the fittest.” 

!  The term “fit” does not necessarily mean 
strong, it means best suited for the 
environment. 



The Forces Behind N.S. 
!  There are 4 main factors that drive natural 

selection: 
!  Overproduction: A species has more offspring 

than can survive to reproductive maturity. 
!  Genetic Variation: The individuals in a 

population have different traits ranging from color 
& size to strength& speed. 

!  Struggle to Survive: Individuals compete against 
each other for limited resources.   

!  Differential Reproduction: The organisms that 
survive due to their fitness for the environment 
reproduce and pass the favorable traits to their 
offspring. 



Evidence of Evolution: Fossils 
!   Fossil records indicate that as 

time has passed, the species 
on the planet have become 
more complex and varied, but 
retain similar characteristics 
as the species that came 
before them. 

!   Scientists have identified 
some transitional species that 
act as a link between a 
current species and its 
evolutionary ancestor.  



Evidence of Evolution:Anatomy 
!   Anatomical structures of 

different organism vary, but 
have similarities. 
!   Homologous Structures are 

structures that have a similar 
structure and function 

!   Analogous Structures are 
structures that, while different 
in form, serve the same 
function. 

!   Vestigial Structures are 
structures that have little 
function, but resemble 
structures on another 
organism. 



Evidence of Evolution: Other 
!   In monitoring embryonic 

development, it has been 
discovered that seemingly 
unrelated organisms 
develop in very similar 
ways. 

!   Even though DNA codes 
for all the differences 
between organisms, most 
DNA is very similar and is 
in ALL living organisms. 

!   Most organisms even share 
similar biochemical 
components and 
processes.  



Now…The BIG Question 
!  What is the origin of life? 
!   A scientist in the 1920’s named Oparin 

hypothesized that since all the elements needed 
for organic compound formation were present on 
early earth they could have formed under the right 
conditions. 

!   In 1953, Miller-Urey were able to set-up an 
apparatus that controlled the conditions, and were 
able to form simple organic compounds. 

!   Science has not been able to replicate or prove the 
idea of spontaneous generation. 

!   There are many different THEORIES about how 
simple organic compounds have come to form 
living organisms. 
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