Biology Chapter 15:  Evolution "In A Nutshell"

Charles Darwin


-not a good student, flunked out of two colleges


-went on sailing trip to avoid father & was sick the entire time


-kept a detailed journal and found he had a keen eye for detail 


-came home and announced that he wanted to become a naturalist & nobody believed 
 
 
 him


-went on to become one of the great scientists, contributing an amazing amount of new 
 
 
 discoveries, books (The Origin of the Species, published in 1859) and at least one 
 
 
 theory:  the Theory of Evolution
Darwin's Trip


-set sail on HMS Beagle in 1831


-most influential stop was in the Galapagos Islands, where animals were similar to byt 



 not exactly like the animals on the mainland


-also noticed a difference between fossils found on the trip and living specimens ot the 



 same animals


-the Finches (birds) of the islands were all similar but different as well – mostly in the 



 shape and size of their beaks



-proposed that a small group of finches were blown off course in a storm and 



 
 landed on the different islands



-each island has a different climate and food supply, therefore the birds had to 




 adapt to the new food supplies to survive



-this caused the birds beaks to slowly change to what they are today



-he proposed that the birds with the best beak for the job were able to survive and 




 pass on the genetic characteristics to it's offspring



-he called this "survival of the fittest"

-Darwin proposed that NATURE actually selects the animals most fit to survive based on 
 
 who is best suited to the situation at hand



-ex:  if the climate suddenly turned cold, animals with a thicker coat would have a 

  better chance and survival than thin coated animals


-he called this natural selection

Jean Baptiste-LaMarck (famous for being wrong)


-The Theory of Acquired Characteristics stated that that animals can change their 
 
 
 characteristics at will and then pass these improved traits onto its offspring


-Mendel's genetics studies have proven this WRONG!!
Evidence for Evolution


1.  fossils


-show changes over time



-sometimes changes are made slowly – called gradualism evolution



-sometimes changes happen quickly with long periods of no change in between – 


 
 called punctuated equilibrium evolution


2.  comparative anatomy


-by comparing 2 organisms, similarities can be found, suggesting a common 


 
 ancestor


3.  vestigial structures


-any body structure that is reduced in function but may have been used in an 


 
 ancestor




-ex:  appendix in humans; wings in penguins



-eventually the genes that code for the unused structures will be eliminated from 


 
 our genetic code


4.  embryology studies


-in early stages of embryo development, many animals look alike, suggesting that 



 the embryonic genes are very old and very similar – indicating common ancestry



-organisms end up very different from each other when born because newer 


 
 genetics overrode the older information


5.  genetic studies


-newest tool available, we are now able to compare organisms on the genetic 



 level



-many times genetic similarities can be found even when there aren't visual ones



-helps to fill in the evolutionary tree

How Evolution Works


-There are two versions of evolution:



1.  Gradualism is a slow and steady change over a long period of time




Caused by three mechanisms:





a.  geography:  






-a group of animals ar
e separated by a physical barrier 





 
(river, canyon, etc) (Geographic Isolation)





-these animals now evolve differently until they no longer 





 
 can interbreed and produce  viable offspring  (Reproductive 




 
 Isolation)






-this group of animals is now two different species 






 
(Speciation)




b.  environmental change





-the breakup of pangea has left many similar plants and 





 
 animals in very different parts of the world






-each of these have adapted to new environmental 






 
 conditions through normal genetic variation





c.  man's interaction





-man has played a HUGE role in changing the environment






-sometimes we must learn from our mistakes (Peppered 





 
 Moth story)






-sometimes we think we are not hurting anything







 (Blue Spotted Salamander Story)






-sometimes we think we are helping when in fact we are 





 
 not (Asian Lady Beetle Story)



2.  Punctuated Equilibrium is where there are quick changes and then long periods 


of time of no change in between




-usually caused by drastic and sudden climate or environmental changes

