Advanced Biology Chapter 14:  The History of Life 'In A Nutshell'

Waggy
Evidence used to support the recreated history of life on Earth:


1.  Fossil Records



-provide a historical record of life on earth



-oldest fossil is ~3.9 billion years old & the earth is ~4.6 billion years old


2.  Rock Sequence



-when undisturbed, the oldest rocks will be found at the bottom and the newest 


 rocks at the top of a rock sequence



-rock slides, earthquakes, volcanic eruptions and mountain building can all disrupt 

 the correct order of a rock sequence



-used mostly to tell the history of an area instead of dating it due to the possible 


 disruption of the rock sequences


3.  Radiometric Dating



-scientists can use the level of radioactivity of a fossil or rock sample to determine 

 how long ago it died



-all life forms on earth are made up of Carbon so C14 is used in radiometric 


 dating of fossilized remains



-by comparing the amount of radioactivity in the sample to the radioactivity levels 

 in living samples and by knowing the half-life of the radioactive element, the age 


 of the sample can be determined



-a half-life is the time it takes for ½ of a radioactive sample to become non-


 radioactive



-the half-life of an element never changes



-Isotope:  an atom of an element that has a different number of neutrons in the 


 nucleus



-Atomic Number:  tells the number of protons in the nucleus & determines the 


 name of the element



-Mass Number:  tells the number of protons and neutrons in the nucleus and 

 
 determines isotopes of an element

A Trip Through Geologic Time:


Geologic Time Scale:  Time scale used to show the 4.6 billion year history of Earth



-it is broken into 4 large sections of time called Eras:



Precambrian Era





-87% of Earth's history





-bacteria & single celled organisms dominant life form




Paleozoic Era





-referred to as the "Explosion of Life" Era





-Earliest reptiles and giant ferns dominant life forms




Mesozoic Era





-Era marked by many changes, including the first appearance of 




 mammals





-dinosaurs were the dominant life form





-many plants evolved during this Era still exist today




Cenozoic Era


-current Era


-after the mass extinction of the dinosaurs, mammals became the 

 dominant life form


-modern primates and humans develop at the very end of this Era

Mass Extinctions:  appear to be a normal cycle of life on Earth & there have been 5 major extinctions

          1.  The Ordovician-Silurian Extinction

                -364 million years ago

                -cause: unknown

                -killed 50% of marine life

          2.  The late Devonian Extinction

               -268 million years ago

               -cause:  unknown

               -killed 50% of marine life

          3.  The Permian-Triassic Extinction

                -251 million years ago

                -cause:  asteroid or comet strike that removed oxygen from atmosphere

                -killed 95% of ALL life on Earth = worst of the 5 extinctions

          4.  The End Triassic Extinction

                -200 million years ago

                -cause:  massive lava floods from the opening of the Atlantic ocean

                -killed 52% of marine life

          5.  The Cretaceous Extinction

                 -65 million years ago

                 -cause:  asteroid impact or dramatic climate change

                 -killed 47% of marine life and 18% of land life including the dinosaurs

So How did life Begin? The many theories of how life began:

     Spontaneous Generation:  the idea that living things can arise from nonliving matter

          -this was before the scientific method and people based their understanding of the world   

           around them on untested observations

          -proposed by Aristotle (384-322 BC)

               -frogs came from mud

-mice came from moldy grain

               -rats came from sewage & trash      -flies come from rotting meat

    Disproving Spontaneous Generation:

          -Francesco Redi (Italian physician)

               -used open & closed flasks containing meat

               -only the open flasks produced maggots, showing that flies come from flies

               -proposed new theory:  biogenesis
     The Two current theories of how life began:

           1.  Primordial Soup Theory

                -all the known elements can be found throughout the known universe and it is thought  

                 that they were also present 4.6 billion years ago

                -Alexander Operin & John Haldane:  

                      -theorized that Earth's early atmosphere was made up of ammonia, hydrogen gas,   

                       water vapor & methane gas (NO OXYGEN!!)

                      -hypothesized that the harsh condition of early earth (high temps, dangerous 

                        lightening...) could form the first organic molecules

                      -when oceans formed, they were rich in these organic molecules and was dubbed 

                        the 'Primordial Soup' Theory

                      -Operin & Haldane never performed an experiment to prove or disprove their 

                        hypothesis, but in 1953 an American scientist did and supported their hypothesis     

           2.  The Cell Theory (Bubble Theory)


     -Sydney Fox did further experiments with the molecules formed in the Primordial 

                  Soup Experiments and found that primitive cell membranes can be formed very easily 

                  in simulated ocean waves

The Next Step...

     -Plants evolved first because there was a high level of CO2 and little to no O2
     -single celled plant-like organisms performed photosynthesis and then evolved into true plants

     -the by-product of photosynthesis (O2) allowed the evolution of animals and other Oxygen 

      breathing organisms

