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Concepts addressed: 
Earth Science: The structure of the earth system Processes of the earth system Earth history Earth 
and universe  
 
 
Earth is a dynamic planet that is thought to be 4.6 billion years old (formed at about the same time as 
the rest of the planets and asteroids in the solar system)  
 
Long ago, people thought that Earth was the center of the universe; indeed, to "untrained" observers 
it would appear that all things do circle the earth; however, scientific thought has evolved to the point 
that a geocentric (Earth centered) view of the solar system and universe is no longer tenable; the 
Polish astronomer Copernicus correctly proposed the heliocentric (sun centered) view of our solar 
system  
 
Earth's distance from the sun has allowed water to be present and life as we know it to flourish; the 
sun "bums" by the process of fusion of hydrogen into helium; energy in the form of light is utilized 
by producers (plants) here on Earth to make food (and be food for consumers) and give off oxygen  
 
Earth's distance from the sun and the tilt of Earth's axis (23.5 degrees) of rotation affect temperatures 
and climates; the "midnight sun" phenomenon in Polar Regions is due to the tilt of Earth's axis  
 
Earth's atmosphere is composed of 77% nitrogen, 21% oxygen, and trace amounts of argon, carbon 
dioxide, and water; many scientists and laypeople are perhaps currently most concerned about an 
increase in carbon dioxide due to emission of fossil fuels (oil, coal, natural gas) into the atmosphere; 
increasing carbon dioxide levels in the atmosphere may raise the temperature of Earth's atmosphere 
and surface, thus leading to negative impacts on both terrestrial and oceanic life; indeed, if only 
oceanic life was affected by increasing temperature terrestrial organisms would also soon be affected 
due to the food chain/web and their interdependence on oceanic processes and organisms  
 
There are three major types of rock on Earth: igneous, sedimentary, and metamorphic; igneous rock 
includes rock from magma (lava, basalt, pumice, scoria, gabbro); sedimentary rock includes rock 
formed from sediments (limestone, sandstone, shale); metamorphic rock includes rock that has 
undergone a change due to heat and/or pressure (limestone becomes marble, shale becomes slate)  
 
Both physical and chemical weathering wear down rocks and minerals; physical weathering includes 
rain, wind, lightning strikes, etc.; chemical weathering includes rusting, weathering by acid rain, etc.;  
 
The Earth's crust (lithosphere) is continually changing; large moving sections of crust lead to the 
formation of mountains, new crust being formed by volcanoes, etc.; the most active region of Earth 
in regard to volcanoes and earthquakes is referred to as the "Ring of Fire," the area around the Pacific 
Ocean that includes islands in the Pacific, California, Alaska, Japan, Indonesia, the west coast of 
South America, where tectonic plates converge, sub-duct, and slip against each other; in addition, 
there are active plate tectonic regions in the mid-Atlantic Ocean (mid-ocean ridge), where there are 
spreading plate boundaries  
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Plate tectonics and crustal movement have led to isolated land masses, e.g., Australia, Madagascar, 
New Zealand; flora and fauna on these isolated land masses support models of global change and 
evolution of unique species (e.g., kangaroos, etc.) through geologic time  
 
Marine/oceanic fossils are found 2 kilometers above sea level in the Rocky Mountains; this is 
thought to be due to rocks once on the ocean bottom being raised thousands of meters by plate 
tectonic activity  


