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The Earth is approximately 4.55 billion years old and has been on the move since the beginning.  Today, the most dramatic evidence that Earth is a continuing evolving planet comes from examining volcanic and tectonic movements.  In other words, take a close look at the outer most crust of the Earth’s surface and examine its movements.
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The Earth is made up of several layers surrounding a molten core, the outermost layer, the crust is made up of different tectonic plates that are continuously on the move.  These plates form a sort of jig-saw puzzle crust.  The surface of the Earth is a series of inter-locking pieces (tectonic plates) that are continuously moving and colliding with each other.  This constant movement causes stress.  Not the kind of stress you get before you write a test, but the kind of stress that is caused by the pushing and pulling of large sections of the Earth’s surface.  

There are two major sections to the Earth’s crust, the continental crust and the oceanic crust.  The continental crust is all of the landmass on Earth (the continents) and in most places the continental crust is about 32 km thick, but can be as thick as 70 km when you measure from a top of a mountain.  The oceanic crust is the crust that is below the ocean.  The oceanic crust or ocean floor is generally around 8 km thick.
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There are basically three types of stress that affect the Earth’s crust; (1) compression, (2) tension and (3) shearing.  These three types of stresses change the rock that makes up the Earth’s crust.  It changes the volume, making it denser in the case of compression or thinner in the case of tension.  Shearing pushes the crust’s rocks in two opposite directions resulting in a break or a crack (fracture).  When you have a break or a crack in the surface of the Earth’s crust it is called a fault, and there are two types of faults; (1) a normal fault and (2) a reverse fault.  A normal fault is the result of tension, where the rock breaks from the tension being applied in opposite directions.  A Reverse fault occurs when compression occurs, pushing the fault together.  A special type of reverse fault is called a thrust fault where one section of the crust is forced under another resulting in a layering of young and old layers instead of creating a sheer up, down or sideways movement of layers.
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When there are many normal faults in one area a series of mountains and valleys are formed.  British Columbia is an excellent example of what happens when you have lots of movement in the Earth’s crust.  The mountains and valleys of B.C. are formed either by fault-block mountains or rift valleys, where sections of the crust is pushed up or dropped down.
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Sometimes when stress is applied to the rock of the crust, the rocks bend but do not break.  Instead the rocks bend in much the same way a rug wrinkles as it is pushed along the floor.  A bend in a rock is called a fold.  An upward fold is called an anticline and a downward fold is called a syncline.  Some folds are large enough to form mountains (mountains by Eastern Canadian standards that is).  The Appalachian and Laurentian Mountains of the Eastern side of North America may seem like small hills to the people of B.C., but they are in fact mountains made up of anticlines and syncline folds.  Some the determining factors that decides whether a rock will fold or break to cause a fault is temperature, type of rock, and amount of pressure.
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Faulting and folding don’t always result is mountains or valleys.  Sometime they create plateaus, which are large areas of flat land that are raised above sea level.  These plateaus are formed by large sections of land being raised vertically or even by being layered by a series of volcanic magma expulsion.  Magma is the molten (almost liquid) rock that is pushed to the surface by the Earth’s super-heated core through cracks in the crust.  This magma spreads out over the flat surface and is cooled and layered until it forms a plateau.  The Columbia Plateau found in Oregon, Washington State and Idaho is a plateau that is 1 to 2 kms thick but covers close to 5 million square kilometers.

As you can see the Earth’s crust is a highly movable object, although these movement occur very slowly over time (often hundreds or thousands of years per foot), the shifts can occur quite quickly during events such as Earthquakes.  Either way, the Earth’s surface is a continuously evolving place.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Tectonic

Continental Crust

Thrust Fault



Anticline Fold

Plateau 
Magma


2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe the composition of the Earth.  Be sure to mention the different types of crusts.  ( 2 mks for accuracy and inclusion of details)

b. Using your own words, describe in detail, the three different types of stresses that affect the Earth’s crust.  (2 mks for identification and detailed description of all three types of stresses)

c. In your own words describe what “shearing” is and describe how “shearing” forms mountains and valleys (2 mks for description and inclusion of details)

d. How are the mountains of British Columbia different from the mountain ranges of Eastern North America (like the Appalachian Mountains).  (2 mks for your detailed description of the differences)

3. Use an internet search engine like www.altavista.com to search and find information on earthquakes and fault lines in British Columbia (and the Pacific Northwest of the United States).  Write a short paragraph describing the name of the fault line that runs up the Pacific Coast and provide information that outlines why it is important that we monitor this fault line.

You will be marked out of 5 for your ability to find the name of the fault line and describe the importance of this fault line.

Total Marks: ____/ 19
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