








The reason that the inner planets are rocky and the outer planets are gaseous is NOT 
because of density but rather because of TEMPERATURES within the nebular cloud  



• First Atmosphere 
• Composition - Probably H2, He  
• These gases are relatively rare on Earth compared to other places in the universe 

and were probably lost to space early in Earth's history because  
– Earth's gravity is not strong enough to hold lighter gases  
– Earth still did not have a differentiated core (solid inner/liquid outer core) which creates 

Earth's magnetic field (magnetosphere = Van Allen Belt) which deflects solar winds.  

• Once the core differentiated the heavier gases could be retained  



Volcanic eruptions spewed gases from Earth's interior to the atmosphere, a process called 
outgassing that continues today. Most of the gas was carbon dioxide and water vapor. The 
water vapor condensed to form part of Earth's oceans as the surface cooled. Comets may 
also have contributed water and complex organic molecules to Earth's environments. 



The magnetosphere soon formed as a result of this differentiation and the Earth’s 
rotation. This is important as the magnetosphere acts as a barrier that deflects the solar 
winds which protects our atmosphere from being swept away.  The interactions 
between the magnetosphere and the solar wind creates the Auroraes.  







The Miller-Urey experiment was an experiment that 
simulated the conditions thought at the time to be 
present on the early Earth, and tested for the 
occurrence of chemical origins of life. 



Oldest Fossils 
The oldest undisputed fossils known are stromatolites. Modern stromatolites are made of 

alternating thin layers of sediment and microbes, primarily bacteria, photosynthetic bacteria, 
and archaea that live in warm shallow seas. Photosynthesizing organisms ultimately changed 

Earth's atmosphere by consuming its carbon dioxide and releasing oxygen. 



Making Oxygen 
As photosynthesizing organisms pumped oxygen into Earth's atmosphere and ocean, the oxygen reacted with 
dissolved iron in the oceans and formed massive rock deposits called “banded iron formations.” Once the dissolved 
iron was used in chemical reactions, oxygen began to increase in the atmosphere. Much of the iron used in industry 
today originated at this time. Photograph of a banded iron formation outcrop located on the Upper Peninsula, 
Michigan.  





If it wasn't for stratospheric ozone, life as we know it now wouldn't be possible on Earth. 

Ozone prevents harmful ultra-violet radiation from the Sun (light with wavelengths less 

than 320 nm) reaching the ground. If allowed to reach Earth, this radiation would severely 

damage the cells that plants and animals are made up of. Ozone was first formed in the 

Earth's atmosphere after the release of oxygen, between 2000 and 600 million years before 

the first humans appeared. 







(a) Near the surface in an atmosphere with little or no greenhouse gases, the earth’s surface would 

constantly emit infrared (IR) radiation upward, both during the day and at night. Incoming energy from the 

sun would equal outgoing energy from the surface, but the surface would receive virtually no IR radiation 

from its lower atmosphere. (No atmospheric greenhouse effect.) The earth’s surface air temperature would 

be quite low, and small amounts of water found on the planet would be in the form of ice. (b) In an 

atmosphere with greenhouse gases, the earth’s surface not only receives energy from the sun but also 

infrared energy from the atmosphere. Incoming energy still equals outgoing energy, but the added IR 

energy from the greenhouse gases raises the earth’s average surface temperature to a more habitable 

level. 








