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“Back on solid ground” is the phrase often used by sailors who come back to land.  The Earth seems like a stable, solid place to be however, as we have learned in the last lesson “The Active Earth Crust’, the surface of the Earth is a series of interconnecting plates.  When these plates break they cause a fault.  When these breaks and faulting happen suddenly, we get earthquakes.  An earthquake is the shaking and trembling that results from the sudden movement of part of the Earth’s crust.

Earthquakes and the forces they create react similar to a pebble in a pond.  When you throw a pebble into a pond, waves move outward in all directions.  Earthquakes behave similarly.  When rocks in the Earth’s crust break, earthquake waves travel through the Earth in all directions.  The ground can rise and fall like waves in an ocean and buildings, trees and anything else attached to the ground sway and sometimes even break or collapse themselves.
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The point beneath the Earth’s surface where the rocks break and move is called the focus.  Often the focus can be hundreds of meters below the surface.  The point directly above the focus on the surface of the land is referred to as the epicenter.  After the quake has begun, the waves of force spread out like ripples in a pond, these “ripples” are known as seismic waves and these seismic waves are measure using a Richter scale.  The Richter Scale was developed by Californian seismologist (a scientist who studies the movements of the Earth), and it allows use to measure the intensity and strength of an earthquake.  Seismologist also study very small movements of the Earth as a way of predicting large-scale earthquakes.  This is a very important job because with the proper warning, people can leave an area that is deemed to be dangerous.

There are approximately over a million earthquakes a year around the globe.   This means that there is an earthquake happening somewhere in the world about every thirty seconds (who says the Earth isn’t moving!).  The vast majority of these “quakes” are so small that the surface of the Earth barely moves, however there are about twenty or so earthquakes a year that cause considerable damage to the surface.

Earthquakes are not limited to the land.  Some earthquakes take place under the ocean on the ocean floor.  Sometimes these “under-water quakes” are so large and they create such large “shock waves” that they create tsunamis.  Tsunamis are giant sea waves created by large earthquakes.  These waves can be as high as 20 meters high (or the height of a 6 story building) and can travel at an astonishing 700 to 800 kilometers per hour!  The tsunamis waves become more dangerous as they approach land because as they approach the shore, the amount of water being pushed is no longer being absorbed by an empty ocean.  As the tsunamis begins to approach shore, the land forces the wave higher and higher into the air until it finally reaches its peak, crests and then crashes down onto the seaside.
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Volcanoes, like earthquakes can cause considerable damage to the surface of the earth and anybody who gets in their way.  Deep within the Earth, under tremendous pressure and at extreme temperatures, rock exists as a hot liquid called magma.  Sometimes this molten rock makes its way to the surface and when it does it becomes lava.  A volcano is the mountain that exists to release the pressure of built up magma that is too close to the surface.  Lava (magma) erupts from openings in the volcano mountain called vents.  Volcano eruptions vary in size and intensity.  Some volcanoes just ooze lava out at a slow, steady pace, other’s like Mt. St. Helen’s in Washington state blow with tremendous force.   On May 18, 1980 Mount St. Helen’s in Washington state blew it’s top literally off. The explosion blew off 1,300 feet of the mountain's top and sent ash and debris more than 12 miles into the sky covering three states and two provinces.

There are basically three types of volcanoes.  Cinder cone volcanoes are the stereotypical volcanoes that probably come to mind when you think of them.  They are steep, high cone shaped and magma and lava usually erupts from the top of the cone spilling out over and into the air.  The second type is the Shield volcano.  The shield volcano are generally more active, but less dramatic.  Lava flows slowly and steadily out of the top, forming low rounded cones.  The last type is the Composite volcano.  The Composite or Strato volcano is formed after a violent eruption, followed by quiet, smaller eruptions.  The result is a rather larger cone-shaped mountain with a large funnel-shaped pit or depression at the top of the cone.  This pit is called a crater


Most major earthquakes and volcanic eruptions occur in three zones around the world.  The most famous earthquake and volcano zone extends nearly all the way around the edge of the Pacific Ocean.  This zone is called the Ring of Fire.  The second zone is located in the Mediterranean Sea. The Mediterranean Zone extends across Asia and into India.  Often Italy, Greece and Turkey suffer the majority of eruptions and earthquakes in this zone.  The third zone extends through Iceland and down into the middle of the Atlantic Ocean.  This zone is called the Mid-Atlantic Ridge.  Scientists believe that the volcano and earth quake activity in this area are due to the formation of new parts of the Earth’s crust along the ridge.

Volcanoes and earthquakes have been with us since the formation of the Earth as we know it.  They will continue long after we are no longer here and are continually re-shaping the surface of this planet.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Earthquake

Focus

Epicenter

Seismic Waves

Richter Scale
Tsunami
Lava

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe how an earthquake begins and how the force of the earthquake spreads.  (2 mks for quality of response and inclusion of details)

b. Explain in you own words how an earthquake far out to sea, beneath the ocean can cause 6-story waves that crash on shore. (2 mks for detail description and explanation)

c. Provide a specific example of the amount of energy a volcano can release during an eruption. (2 mks for a specific, detailed example)

d. Where do most earthquakes and eruptions occur in the world?  Why do they occur in these specific regions or zones?  (2 mks for quality of response and inclusion of details)

3. Use internet search engines (like altavista.com or yahoo.com) and websites such as volcanoes.com to find and create a collage of volcano and volcano related images.   Use the computer to cut ‘n paste the

images into a word document that can then be printed out and

attached to this sheet.

You will be marked out of 5 for your ability to find 

10 quality volcano images.

Total Marks: ____/ 20
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Mount St. Helen’s before May 18, 1980





Mount St. Helen’s after May 18,1980
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