Module 4

Processes That Shape the Earth

Background

THE EARTH’S SPHERES

Earth can be considered a sphere with many different layers.  These different layers shape the Earth we live in today.  From the inside out, Earth's spheres are:
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1.  The Lithosphere (rock sphere) is the ground and the whole inside of Earth.   Plate tectonics theory suggests that the lithosphere, the hard outer layer of the earth, is divided into about 7 major plates and perhaps as many as 12 smaller plates, c.60 mi (100 km) thick, resting upon a lower soft layer - the asthenosphere.  There are four types of plate boundaries: 

· Divergent boundaries -- where new crust is generated as the plates pull away from each other. 

· Convergent boundaries -- where crust is destroyed as one plate dives under another. 

· Transform boundaries -- where crust is neither produced nor destroyed as the plates slide horizontally past each other. 

· Plate boundary zones -- broad belts in which boundaries are not well defined and the effects of plate interaction are unclear. 

2.  The Hydrosphere (water sphere) includes all of the rivers, lakes and oceans of Earth.  The ocean serves two main purposes in the climate system. 

· First, it is a large reservoir of chemicals that can contribute to the greenhouse effect in the atmosphere and energy absorbing 90% of the solar radiation, which hits the surface. This reservoir changes very slowly limiting how fast the climate can change. 
· Second, it works with the atmosphere to redistribute the energy received from the sun such that the heat in the topics, where a lot of energy is received from the sun, is transferred toward the poles, where heat is generally lost to space.
3.  The Cryosphere (icy cold sphere) is the frozen part of Earth: the glaciers, icebergs at sea, and the huge icecaps in Greenland and Antarctica.  It has two major components: continental or land ice and sea ice. 

4.  The Biosphere (life sphere) includes all living things.  The biosphere is a life-supporting global ecosystem, where each living things depends on each other and the environment. The ecosystem includes all living organisms and the abiotic or nonliving environment on which they depend for their energy and the nutrients they need to live.

The biosphere is a closed and self-regulating system sustained by grand-scale cycles of energy and of materials—in particular, carbon, oxygen, nitrogen, certain minerals, and water. The fundamental recycling processes are photosynthesis, respiration, and the fixing of nitrogen by certain bacteria. Disruption of basic ecological activities in the biosphere can result from pollution.
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5.  The Atmosphere (air sphere) is the envelope of air that surrounds the whole Earth.  The mixture of gases in the air today has had 4.5 billion years in which to evolve.  The atmosphere can be divided into several layers. In the lowest one, the troposphere, the temperature as a rule decreases upward at the rate of 5.5°C per 1,000 m (3°F per 3,000 ft). This is the layer in which most clouds occur. The troposphere extends up to about 16 km (about 10 mi) in tropical regions (to a temperature of about -79°C, or about -110°F) and to about 9.7 km (about 6 mi) in temperate latitudes (to a temperature of about -51°C, or about -60°F). Above the troposphere is the stratosphere. In the lower stratosphere the temperature is practically constant or increases slightly with altitude, especially over tropical regions. Within the ozone layer the temperature rises more rapidly, and the temperature at the upper boundary of the stratosphere, almost 50 km (about 30 mi) above sea level, is about the same as the temperature at the surface of Earth. The layer from 50 to 90 km (30 to 55 mi), called the mesosphere, is characterized by a marked decrease in temperature as the altitude increases.

6.  The Exo- or Celestial Sphere (outside or heavenly sphere) includes the whole universe beyond the top of the atmosphere--the Sun, Moon, and stars, as well as the asteroids.

PROTECTION OF EARTH’S NATURAL SYSTEMS

To protect Earth’s important natural resources, we must all participate in reusing, recycling, and reducing the use of natural resources to improve and protect the quality of life.

The three R’s summarize how we should help maintain our natural resources: 

· Reuse - make less garbage. For example, instead of buying juice boxes for lunch, buy a large container of juice and use a washable single serving container to take it to school.

· Reduce - make less garbage. For example, instead of buying juice boxes for lunch, buy a large container of juice and use a washable single serving container to take it to school.

· Recycle - to turn an item into another useful item. For example, scrap paper from the classroom might be turned into newspaper or paper bags when sent to the recycling plant.
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