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Unit: Evolution Notes
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What is a 

- 

theory?  
What is 

- 

evolution?  

Charles Darwin
- In 

, Darwin started in England and sailed around the world on the
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.  
- One of the places Darwin visited was the





   - There he saw that the 








 

          on the different islands.  He wondered if animals living on different islands had once been members of the 


   
         .  
- In 

, Darwin published his book, 




         .

Artificial 

- Darwin compared processes in nature to 




         .

Selection
- Artificial selection is the selection by humans for breeding of useful traits from the natural variation among different organisms.

Struggle for

- Struggle for existence means that 






 
Existence














Fitness and 

- The ability of an individual to 


    and 




Adaptations

in its specific environment is 



.




- Darwin said that fitness is the result of 



. 




- An adaptation is 











· Examples;

· Physical adaptations: 
· Behavioral adaptations:

Natural 

- Individuals that are 



to their environment 

 Selection

and 










         . 

- Darwin called this process survival of the fittest.
- Because survival of the fittest is similar to 

 

         , Darwin called it 





.

- Over time, natural selection results in changes in the inherited characteristics of a population. These changes increase a species' fitness in its environment.
- Steps of Natural Selection:


1) 


2)


3)


4)

Descent with
- Descent with modification means that 






Modification














- Descent with modification implies that all living organisms are related to one another. 

- This is the principle known as 




.
Gene Pools and
- A population is a group of individuals of the same species that interbreed.
Genetic variation
- A gene pool consists of 













- Relative frequency = 









· Example: Gene pool for fur color in mice

· Bb = 48% 

BB = 16%

bb = 36% 

· What is the allele frequency for B and b?

B =  

b = 



- In genetic terms, evolution is 























- Sources of Genetic Variation:

1)

2) 

· Homologous chromosomes separate 



 during meiosis
· 



 also increases the number of genotypes that can appear in offspring
How does natural
- It can lead to changes in 







selection affect
- Example:

single gene

 
1) A population of lizards is normally brown

traits?


2) Mutations occur that produce red and black lizards





3) Red lizards are more visible and are eaten by predators

4) Black lizards can absorb more sunlight and warm up faster.  This allows them to move faster and avoid predators!
5) What will happen to the allele frequency for:


- Brown color?


- Black color?


- Red color?

How does natural
1) Directional Selection:  
selection affect 

polygenic traits?










2) Stabilizing Selection:






3) Disruptive Selection:









Genetic drift
- Genetic drift is 




























- How does this happen?

1) Individuals with a particular allele may 














.  Over time this could cause an allele to become more common in a population.
2) 





: allele frequencies change due to 
















- Example: Ellis-van Creveld syndrome in Amish population

How does 

- Their 



 must become separated
speciation occur?
- When two populations cannot 



 and produce 




 then 





         has occurred.
How do 
1) Behavioral Isolation = 

populations



become 



reproductively 
2) Geographic Isolation = 

isolated?


- Geographic barriers do not guarantee the formation of new species. 

- If two formerly separated populations can still 


       , they remain a 





. 

- Potential geographic barriers may separate certain types of organisms but not others.



3) Temporal Isolation = 





- Example: 

Evidence for 
1) Fossil Record

Evolution


- A fossil is 










- We can compare older fossils with younger fossils to see 


- Mass Extinctions: 



2) Geographic Distribution of Living Species 

- Similar organisms on different continents shows they developed from a 




 (“Descent with Modification”)

- If different species live in similar environments they may evolve to 





.

3) Homologous Body Structures

- Structures that have 
















   
         .

- For example, the bones in a bat’s wing are similar to the bones in a human arm.
  4) Similarities in Embryology


- The early stages, or 


, 














         .




  5) Vestigial organs 

- A vestigial organ is an organ that had a function a long time ago but is not useful anymore.
- Why do they exist?




  6) Similarities in DNA
Classification
- Phylogeny is the study of 











- The strategy of grouping organisms on evolutionary history is called 




- Derived characters are characteristics that 





- Derived characters can be used to construct a 



, a   

  diagram that shows the evolutionary relationships among a group of 
  organisms. 


