ESC 1000 Earth and Space Science Video Lecture Notes
                                                              Name: ________________
Earth Revealed #8: Earthquakes and the Earth’s Interior (1992)
Please watch the video in class. Take notes on the Earth Revealed Disc #9 Earthquakes circle each of the Chapter 8 vocabulary words discussed in the video. When the film is finished and after reading Chapter 8 write questions with answers that a student should be able to answer if she/he viewed this video. You should have at least two or more questions for each chapter. List the most significant discovery you made about Earthquakes which you did not know before watch the film.
Play Video: http://www.learner.org/resources/series78.html
Chapter 8: Earthquakes and the Earth’s Interior
Key Concepts (Chapter 7 in the 11th edition)
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Ch. 8: Earthquakes and Earth's Interior

After reading and studying Ch. 8, you should be able to: 
Concept 1: Define earthquake including key terms used to describe the causes and results. 
Concept 2: Compare and contrast the properties of different types of seismic waves. 

Concept 3: Examine the worldwide distribution of earthquakes including how scientists determine the location and size of the earthquake. 

Concept 4: Explain earthquakes as natural hazards and list other destructive phenomena related to earthquakes. 

Concept 5: Describe Earth's interior structure and composition. 

Chapter Summary

The following statements summarize and describe many of the key terms and concepts presented in the chapter. 
· Earthquakes are vibrations of Earth produced by the rapid release of energy from rocks that rupture because they have been subjected to stresses beyond their limit. This energy, which takes the form of waves, radiates in all directions from the earthquake's source, called the focus. The movements that produce most earthquakes occur along large fractures, called faults, that are associated with plate boundaries. 
· Two main groups of seismic waves are generated during an earthquake: (1) surface waves, which travel along the outer layer of Earth; and (2) body waves, which travel through Earth's interior. Body waves are further divided into primary, or P, waves, which push (compress) and pull (expand) rocks in the direction the wave is traveling, and secondary, or S, waves, which shake the particles in rock at right angles to their direction of travel. P waves can travel through solids, liquids, and gases. Fluids (gases and liquids) will not transmit S waves. In any solid material, P waves travel about 1.7 times faster than do S waves. 

· The location on Earth's surface directly above the focus of an earthquake is the epicenter. An epicenter is determined using the difference in velocities of P and S waves. 

· There is a close correlation between earthquake epicenters and plate boundaries. The principal earthquake epicenter zones are along the outer margin of the Pacific Ocean, known as the circum-Pacific belt and through the world's oceans along the oceanic ridge system. 

· Seismologists use two fundamentally different measures to describe the size of an earthquake—intensity and magnitude. Intensity is a measure of the degree of ground shaking at a given locale based on the amount of damage. The Modified Mercalli Intensity Scale uses damage to buildings in California to estimate the intensity of ground shaking for a local earthquake. Magnitude is calculated from seismic records and estimates the amount of energy released at the source of an earthquake. Using the Richter scale, the magnitude of an earthquake is estimated by measuring the amplitude (maximum displacement) of the largest seismic wave recorded. A logarithmic scale is used to express magnitude, in which a tenfold increase in ground shaking corresponds to an increase of 1 on the magnitude scale. Moment magnitude is currently used to estimate the size of moderate and large earthquakes. It is calculated using the average displacement of the fault, the area of the fault surface, and the sheer strength of the faulted rock. 

· The most obvious factors that determine the amount of destruction accompanying an earthquake are the magnitude of the earthquake and the proximity of the quake to a populated area. Structural damage attributable to earthquake vibrations depends on several factors, including (1) intensity, (2) duration of the vibrations, (3) nature of the material upon which the structure rests, and (4) the design of the structure. Secondary effects of earthquakes include tsunamis, landslides, ground subsidence, and fire. 

· Substantial research to predict earthquakes is under way in Japan, the United States, China, and Russia—countries where earthquake risk is high. No consistent method of short-range prediction has yet been devised. Long-range forecasts are based on the premise that earthquakes are repetitive or cyclical. Seismologists study the history of earthquakes for patterns, so their occurrences might be predicted. 

· As indicated by the behavior of P and S waves as they travel through Earth, the four major zones of Earth's interior are the (1) crust (the very thin outer layer), (2) mantle (a rocky layer located below the crust with a thickness of 2885 kilometers), (3) outer core (a layer about 2270 kilometers thick, which exhibits the characteristics of a mobile liquid), and (4) inner core (a solid metallic sphere with a radius of about 1216 kilometers). 

· The continental crust is primarily made of granitic rocks, while the oceanic crust is of basaltic composition. Ultramafic rocks, such as peridotite, are thought to make up the mantle. The core is composed mainly of iron and nickel. 

· The crust and uppermost mantle form Earth's cool rigid outer shell called the lithosphere. Beneath the lithosphere lies a soft, relatively weak layer of the mantle known as the asthenosphere. 

Earth Revealed #9. Earthquakes 
 
Showing actual footage of earthquakes and their aftermath, this program discusses the forces that fuel these massive events. Faults, waves, and the transfer of energy from the epicenter are explained, and histories of the seismograph and Richter scale are presented. The program also describes devices being developed to study — and eventually predict — earthquakes
Play Video: http://www.learner.org/resources/series78.html 
Video Notes:

Chapter 8: Earthquakes and Earth’s Interior
	Aftershock
	Foreshock
	Outer core

	Asthenosphere
	Inner core
	Primary (P) Wave

	Body wave
	Intensity
	Richter Scale

	Core
	Liquefaction
	Secondary (S) Wave

	Crust
	Lithosphere
	Seismic Sea Wave

	Earthquake
	Magnitude
	Seismogram

	Elastic rebound
	Mantle
	Seismograph

	Epicenter
	Mesosphere
	Seismology

	Fault
	Modified Mercalli Intensity Scale
	Shadow Zone

	Fault creep
	Mohorovicic Discontinuity
	Surface Wave

	Focus (earthquake)
	Moment Magnitude
	


Student Questions (with Answers):

1.

2.

3. 
Most Significant Discovery (discoveries):

Video Study Guide: Earth Revealed
Episode 9: Earthquakes

What is the ultimate cause of movement within the earth's crust?

 

What are the benefits of living in a world which experiences earthquakes?

 

What causes earthquakes?

 

What is a fault?

 

What happens to the energy released during an earthquake?

 

Summarize the different types of seismic waves. Be specific.

 

Describe how seismologists use seismic velocities to locate earthquake epicenters.

 

What is a seismograph and how does it work?

 

Describe the Richter magnitude scale.

 

What is the difference in energy released between one Richter value and the next?

 

How does the period of an earthquake relate to a building's natural period?

 

What happens when they match?

 

Why was the Parkfield area chosen as a good location to study earthquakes?

 

What do scientists hope to see before the next Parkfield earthquake?

 

What factors complicate earthquake prediction?

 

