
The Evidence of Evolution 

1. The Fossil Record 

Progressive series of fossils leading from an ancient, primitive organism to a modern form 

Even though the fossil record is not complete (and is likely to never be complete) we can form 

a picture from the fossils we do have. Some animals are better represented than others - like 
the horse 

2. Comparative Anatomy 

Evolution predicts that organisms that evolve in similar environments will develop similar 

structures (even if these organisms are not related) - basically that natural selection will drive 
species to develop structures best suited for the environment  

Convergent Evolution - where two unrelated species have similar forms (a whale and a shark) 

Analogous structures - the outwardly similar structures, like the wings of a fly and the wings of 
birds 

3. Homologous Structures 

Homologous structures - have similar underlying makeup, though different functions. The 

similarity is due to having derived from the same common ancestor. Ex. the forelimbs of 
various mammals 

 

  

Homologous Structures 

The forearms a a cat, bat, whale and human are 

used for entirely different things (walking, flying, 

swimming, grasping) and yet they are composed 

of the exact same bones, just arranged differently 

and with slight alterations 

4. Vestigial Structures 

Structures that have no apparent purpose, like the pelvic bones of whales, the appendix in 
humans 

  

5. Embryological Development 

All vertebrate animals look similar to each other early in embryological development. All have 

gill slits and a tail (including humans), though only a few groups go on to fully develop tails and 

gills.  

It can be hypothesized then that all vertebrates contain the genes that develop these 
structures, but in some the genes are now inactive. 

6. Biochemical and Genetic Analysis 

Similarities between organism's DNA and protein structures show relationships. Gene 
sequencing can help us determine what organisms are more closely related than others. 

7. Artificial Selection - Evolution can be observed! 

Artificial selection is the process of breeding domestic plants and animals to produce specific 
desirable features in a population. 

All dog breeds have been created via artificial selection, all dogs are descended from wolves 

Cows have been breed over the years to produce more milk and become larger 

8. Natural Selection can also be observed today! 

• peppered moths 
• insects become resistant to pesticides  
• bacteria become resistant to antibiotics  



 

Peppered moths in Britain showed a shift in coloration 

after the industrial revolution. Moths were generally 

light colored to match the background of lichens on 

trees. Soot from factories turned the bark of trees to a 

darker coloration, darker colored moths increased in 

number because they were better camouflaged on the 

dark trees. 

Additional Notes 

The variations upon which natural selection works are produced by chance mutations 

Natural selection does not produce increasing degrees of perfection; it produces organisms best 

suited for a particular environment. 

It is a common misconception the evolution will produce better and better organisms - its 

simply not true. A seal is adapted for water, but its not a good design for a prairie. When an 

environment changes, many populations can go extinct because they are no longer suited to an 
environment (dinosaurs) 

It is also a common misconception that if humans evolved from earlier primates, then we 

shouldn't have monkeys at all (since they would have all evolved to humans) - again this is 

erroneous, monkeys aren't "driven" to become humans, as long as their suited for their 

environment, the process of natural selection won't facilitate any major changes, there are a 

variety of primates, just like there is a variety of cats - but more on human evolution later.  

  

  

   

 


