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Chapter 11:  Earthquakes

Part I:  Chapter Preview
Before you read the chapter, read the following statements and indicate whether you “Agree” or “Disagree” with the statement by placing an “A” or “D” in the “Before” column.  

	Before
	Statement
	After

	
	Movement of Earth’s plates can cause large sections of rock to bend, compress, or stretch.  
	

	
	A fault can be a large break, or crack, in Earth’s crust even though there has never been movement there.  
	

	
	Earthquakes occur when rocks break and move along a fault and vibrations are created.  
	

	
	The shaking, or vibrations, that people feel during an earthquake are called seismic waves.  
	

	
	All seismic waves travel through Earth at the same speed
	

	
	The Richter Scale is used to describe the strength of the Earthquake. 
	

	
	Most earthquakes have magnitudes too low to be felt by humans. 
	

	
	Scientists can predict when and where an earthquake will occur. 
	


Part II:  Chapter Outline

Section 11-1:  Forces Inside Earth

I. Earthquake Causes

a. Fault Formation

i. The limit to how far something can bend before it breaks is called its ____________________ _____________.   Most things including rocks have a limit.  

ii. Once the limit is passed, the rocks may _________________________.  

iii. When this happens, they move along surfaces called __________________________.  

iv. Rocks can move _______, ____________________, or ____________________ in relation to rocks on the other side of the fault.  

b. What Causes Faults?
i. The surface of the Earth is in ____________________ ______________________ because of forces inside the Earth.  
ii. These forces cause sections of Earth’s surface called ______________________ to move. 

iii. This puts stress on rocks near the plate ____________________.  

iv. To relieve stress, rocks tend to _________________, compress, or _______________________.  

v. If the force is great enough, the rocks will break.  

vi. An earthquake is the _____________________ produced by the breaking of rock.  

vii. Look at the map on page 301.  What do you notice about the locations of many of the world’s major earthquakes?  Is there a pattern?  That map resembles a map we have just seen in class, doesn’t it?  Hmmm….I wonder if there is a relationship.  Write your thoughts down in the space below.  

c. How Earthquakes Occur?
i. As rocks move past each other, their ________________ surfaces catch.  This halts movement.  

ii. However, forces keep pushing so this builds up _____________________.  

iii. When the rocks are stressed past the ______________ limit, they can break.  

iv. The result is an ___________________.  

v. Earthquakes can range from ________________________ vibrations to devastating waves of energy.  

Section 11-2:  Features of Earthquakes

I. Seismic Waves

a. Intro Paragraph

i. ____________________ waves are waves generated by quakes.  

ii. Similar to the picture of people holding the jump rope.  

b. Origin of Seismic Waves

i. The point inside the Earth where the energy first occurs is the ______________________  

ii. Seismic waves are ____________________ and _____________________ outward from this point.  

c. Primary Waves (P-Waves)
i. When quakes occur, _____ types of waves are produced.  

ii. All are generated at the same time but each behaves ______________________ within the Earth.  

iii. ___________________ waves cause rocks to move ____________________ and __________________ in the same direction that the wave is moving.  (Like a coiled spring/page 305 Figure 7). 

d. Secondary (S-Waves) and Surface Waves 

i. Secondary Waves move through Earth by causing particles in rocks to move at ___________ ____________________ to the direction of wave travel.  The jump rope illustrates this as would a wave at the beach.  The rope itself moves up and down while the energy moves through it.  

ii. Surface Waves

1. These waves move rocks in a side to side or ______________ motion.  

2. Many buildings are unable to withstand ____________________ shaking if they are made with ___________ materials.  The buildings fall when waves cause different parts of the building to move in __________________ directions.  

3. Sfc. waves are produced when quake energy reaches the _____________________.  Waves then travel outward from the ______________.  
a. This is the point on E’s surface above the focus.  

II. Locating an Epicenter

a. Intro Stuff

i. Different waves travel through E at different speeds.  

ii. P-Waves are the ____________________, S-Waves are _______________, and ________________ waves are the slowest.  

iii. In a sense it is like a track meet.  They all start at the same time/same place yet they reach the finish line at different times.  

b. Measuring Seismic Waves

i. A _________________ is an instrument that records earthquake information.  

ii. When waves reach the instrument, a drum with a piece of paper records the vibrations.  
c. Seismograph Stations

i. Each type of wave reaches a seismograph station at a different time based on its __________________.  
ii. P-Waves arrive _________________ and S-Waves arrive ________________.  The difference in arrival times is used to calculate the distance from the epicenter.  
iii. If waves reach at least ______ stations, the exact location can be pinpointed.  

III. Basic Structure of Earth

a. Internal Structure

i. At the center is a ________________, dense inner core.  

ii. Above the inner core lies the __________ outer core.  

iii. Above the outer core lies the mantle. 

1. thickest layer

2. plastic-like (a solid yet it can flow like a gel

b. Earth’s Crust

i. The _______________ layer of the Earth.  

ii. The crust and upper mantle make up the Earth’s ________________________.  

1. Broken into plates that move on the _______________________ beneath it.  

iii. Crust is the thinnest layer.  

c. Mapping Earth’s Internal Structure
i. The speed and path of seismic waves change as they travel through layers with different _____________.  

ii. In general, the _____________ increases with depth as ____________ increases.  

iii. A ____________________ ___________________ is an area where no seismic waves are detected.  

iv. S-Waves do not pass through _____________________ so they stop when they hit the ________________ ____________________.   P-waves are _________________ and _________________ but not stopped.  

v. This told scientists the internal structure of the Earth.  

d. Layer Boundaries

i. Waves speed up when they pass through the bottom of the _____________________ and enter the upper __________________.  

ii. This boundary is called the ___________(don’t write the long name, just use the abbreviation).  

Section 11-3:  People and Earthquakes

I. Earthquake Activity

a. Studying Earthquakes

i. ___________________ are scientists that study earthquakes.  

b. Measuring Earthquake Magnitude
i. The energy released is referred to as the ______________________ of the quake.  

ii. There is no ______________ limit to the Richter Scale.  

iii. However, scientists believe that a magnitude of ______ would be the highest it could get.  

iv. For each increase of 1.0 on the scale, ________ times as much energy is released.  

1. A quake of 8.5 releases 32 times the energy of a 7.5.  

c. Describing Earthquake Intensity

i. Quakes can also be described by the amount of ___________________ they cause.  

ii. The modified ________________________ scale describes the quake based on the destruction caused.  

iii. This scale deals more with the destruction than the energy released.  

d. Liquefaction

i. When liquefaction occurs in soil, the buildings can __________________ and ________________.  

ii. Liquefaction is basically when the soil shakes so much it turns to liquid.  

e. Tsunamis

i. Most damage and death occurs when buildings, ____________________, and _____________ collapse.  

ii. Quakes under the oceans can cause a _________________ movement of the ocean floor.  
iii. This pushes against the water causing an ENOURMOUS wave that can travel outward in all directions. 

iv. These waves are called _____________________.  

1. They aren’t bad far from ___________________. 

2. When they break on shore, they can reach a height of ____ meters.  

f. Tsunami Warnings
i. What is the best warning sign that a tsunami is about to hit?

ii. Which ocean has the greatest risk of tsunamis?

