
5.1 – EVIDENCE FOR EVOLUTION 

DEFINITIONS 

  Species: a group of organisms capable of successfully interbreeding 
  Population: a group of organisms of one species at one time at one place 

  Mutation: a change in the DNA sequence 

  Evolution: a change in the heritable characteristics of a population over time 
  Speciation: evolution resulting in a new species 

   Adaptive radiation: when a single population evolves into several species/groups adapted to 
                                                         different habitats and conditions 

 

EVIDENCE FOR EVOLUTION 

There are three main pieces of evidence for evolution: 

1)  Fossils 

  Fossils are the preserved remains of organisms 

  Fossils show organisms species that are now extinct 

  Suggest that DNA has changed over time 

  Example) Non-avian Dinosaurs 

  Fossils show species between two other species 

  Show gradual change over time 

  Example) Horse evolution 

  Fossils ages are determined based on their relative position and using 
       radiometric dating 

 

2)  Homologous structures 

  Same basic structure 

  Used for different purposes 

  Many organisms share the similar structures that have been adapted to be used in 
      different ways 

  Suggests common ancestry (got the structure from a shared ancestor) 

  More similar organisms are more closely related 

     Shows adaptive radiation as the same structure is used for different things 

  Example) Pentadactyl limb = 5-finger bone structure on limbs of vertebrate 

  Used for locomotion  (Flying bats and grasping in humans) 



  

3)  Selective breeding 

  Humans choose which organism/traits survive and reproduce 

  Example) Choosing cows to make the most milk 

  Shows that genetic traits can change over time 

  This is evolution by Artificial Selection 

 

 

SPECIATION 

  Speciation is when one population of a species splits in two different species 

   When a new species evolves! 

Process of speciation: 

1. Some individuals of a population move to a new environment 

 Far enough away from the original population that they are reproductively 
isolated / they do not interbreed 

 This is often due to geographic isolation =  separated by mountain, rivers, etc. 

 Can also be due to ecological isolation = going for different foods, etc. 
2. The populations are now in different environments, so different traits are selected for by 

natural selection 

 Both populations become adapted to their environments over time 

 Also, different random mutations happen in both populations 
3. These differences add up and eventually when the two populations they can no longer 

successfully interbreed 

 So they are now different species / Speciation has happened 

  The finches of the Galapagos Islands became a different species from those finches on the 
       mainland because geographic isolation led to speciation (=allopatric speciation) 

  The finches on Daphne Major evolved by adaptive radiation specializing in different foods, 
      and evolved into several species because ecological isolation led to speciation 
      (=sympatric speciation) 


