	Chapter 10
Earthquakes
	Name

	
	Date

	
	Period

	10.1 Objectives
· Explain how most earthquakes result from strain that builds up along faults or near plate boundaries
· Describe how the energy released in an earthquake travels as waves

10.1 Vocabulary – Please define

Earthquake - 		
Fault - 
Focus - 
Epicenter - 
Body waves - 
P waves - 
S waves - 
Surface waves - 

	Causes of Earthquakes
	_______________________  - shaking of earth’s crust by a release of energy
Elastic Rebound Theory
· Most earthquakes are produced by the ________________________________________________________ stored in rock that has been subjected to great forces.
· When the _____________________ of the rock is ____________________________, 
__________________________________________________________, causing the vibrations of an earthquake.
__________________  - A ____________________________________________________________ along which movement has occurred
___________________ - ________________________________________________________________; usually many kilometers below surface
___________________ - The point ___________________________________________________________________
Depth of earthquakes
· ___________________ boundaries – ___________________
· ___________________ boundaries – ___________________
· ___________________ (subduction) boundaries – ___________________; 700 km beneath surface

	Earthquake Investigation
	1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

	Body Waves
	_____________________________________	
Waves that travel from the focus of an earthquake ______________________________________
· P Waves
· S Waves
__________________________________________________________
· Are ___________________________________ that push (___________________) and pull (____________________) in the direction that the waves travel
· _____________________________________________________________________________________
· Have the ___________________velocity (___________________) of all earthquake waves
_____________________________________
· Shake particles at right angles to the direction that they travel
· Travel ________________________________________________
· ___________________velocity ______________________________________

	Surface Waves
	______________________________________ - 
Surface waves are seismic waves that ___________________________________________________________________ .
· Love waves
· Rayleigh waves
______________________________________
· Cause ______________________________________________________________________________________, in a direction perpendicular to the waves’ direction of travel
______________________________________
· Travel more slowly than L waves
· Cause ________________________________________________________________________________

	Section 10.1 Review
1. Explain where earthquakes are most likely to originate and why they originate in these places

2. Describe the difference between the focus of an earthquake and the epicenter of an earthquake

3. Skip
4. Compare/contrast body waves and surface waves.  Explain how the depth of an earthquake’s focus might determine the extent of the damage it causes

5. Skip 

	10.2 Objectives 
· Explain how a seismograph is used to record earthquake waves and locate an earthquake’s epicenter
· Summarize how the magnitude of an earthquake is measured.
10.2 Vocabulary – Please Define
· Seismograph

· Seismogram

· Magnitude


	Earthquake Video
	Notes








Notes










	Seismograph
	__________________________
Instrument that ____________________________________________________________________________
· _____________________are traces of amplified, electronically recorded ground motion made by seismographs.
· A seismogram ____________________________________________________________________________—surface waves, P waves, and S waves

	Picture of Seismogram
	






	[bookmark: _GoBack]Interpreting a Seismogram
	_____________________________________________________________________.  Amplitude can be used to help determine the _____________________________________, or ______________________________________________ _________________________________________

	Travel Time Graph
	Given the difference in arrival times between the first P waves and the first S waves, you can determine the _______________________________________________________________________________________________ _________________________________.

	Locating an Epicenter
	Locate an epicenter 
· Travel-time graphs from ______________________________________seismographs can be used to find the exact  location of an earthquake epicenter.

	Measuring an Earthquake’s Magnitude
	________________________ -
A measure of the ____________________________________________________________________________________
· Seismograms can be used to determine the magnitude or strength of an earthquake.
______________________________________
· _________________________________________________________________________________________
· Each unit of Richter magnitude equates to 
 roughly a ______________________________________increase
· Does not estimate adequately the size of very large earthquakes 
· _______________________________________________________

____________________________________________________________
· Derived from the _____________________________________________________________________________  ___________________________________________
· ______________________________________measurement because it is the only scale that estimates the energy released by earthquakes. 
· ____________________________________________________________________

	
Section 10.2 Review
1. Skip
2. How is the fact that P waves travel more quickly than S waves used to determine the distance of an earthquake’s epicenter from a seismograph station?

3. Explain what is meant by magnitude with regard to an earthquake, and name two different scales used to measure an earthquake’s magnitude.

4. Suppose one earthquake has a Richter magnitude of 3.  A second earthquake has a Richter magnitude of 7.  How many times more powerful is the magnitude -7 than the magnitude-3 earthquake?  Explain.

5. Explain how to locate the epicenter of an earthquake.






	10.3 Objectives
· Summarize earthquake hazards and the damage they can cause.
· Explain how safe building practices and earthquake prediction can prevent earthquake damage.
10.3 Vocabulary
· Liquefaction
· Aftershock
· Tsunami
· Seismic gap

	Damage from Earthquakes
	· ___________________________
· ___________________________
· ___________________________
· ___________________________


	Ground Shaking
	· ___________________________ earthquake vibrations are __________________________________________ __________________________
· Buildings can withstand up-and-down motion, but collapse during side-to-side shaking




	Foundation Failure
	___________________________
______________________________________________________
· Underground objects may float to surface 

	Aftershocks and Fire
	___________________________
Series of _________________________________________________________________________________
· Can be as great as 1000 per day; usually frequency quickly diminishes
___________________________
Ex. Ruptured gas lines

	Tsunamis
	A tsunami ______________________________________________________occurs where a slab of the ocean floor is ______________________________________________________ along a fault.
· A tsunami also can occur when the vibration of a quake sets an _______________________________________ into motion.
· Tsunamis can travel very quickly across large expanses of water.  Speed depends on the depth of the water. 
When a tsunami ______________________________________________________  near a shoreline, it will _____________________________ and _______________________________________________________________.

	Earthquake Risk
	· __________________________________________________________ are high risks since they are found near plate boundaries.
· The middle of the country by _____________________________ is also at a higher risk.  Why?  Activity there is caused by __________________________________________________________________________________ deposited by the Mississippi, Missouri, and Ohio rivers and beneath the thick layers of sedimentary rock that underlie these sediments.
· _____________________________ is considered one of the states that has a _____________________________ _______________________.

	Predicting Earthquakes
	· To be effective, an earthquake prediction must correctly forecast three things: _________________________ ___________________________________________________________________________________________ ____________________________________________________________________.
· A seismic gap is an ___________________________________________________________________________ ___________________________________________________________________________________________.  ________________________________.  Stress may be building up in these areas – indicating a possible future earthquake location.

	Section 10.3 Review
1. Describe how ground shaking and liquefaction can cause buildings to collapse

2. How can studying the effects of earthquakes help engineers improve the safety of buildings and other structures?

3. Describe a seismic gap and explain why it may be a site of future earthquake activity.

4. Local planning organizations often decide whether residential developments can be built within their cities or towns.  How would the type of soil in an area near a fault affect the area’s suitability for development of high-rise residences?

5. Skip 

	10.4 Objective
· Describe how data from seismic waves are used to infer the structure of Earth’s interior
10.4 Vocabulary – Please Define
· Shadow Zone - 
· Moho - 
· Transition Zone - 

	
Studying Earth’s Interior
	· At the boundary between the outer core and the lower part of the mantle, ____________________________ __________________________________________________________________________________________.  
· Scientists have concluded that the material directly below 2900 kilometers (the _________________________) _________________________________________________.
· __________________________________________________________  at a depth of about 5200 kilometers at the boundary between the outer core and the inner core.  
· The material directly below 5200 kilometers (the _______________________) ___________________________.

	Shadow zone
	· Seismograph stations in what is called the earthquake’s ______________________________________________ _______________________________________ from the earthquake. 
· The shadow zone is a _____________________________ around the side of Earth ________________________ _______________________________ of the earthquake.
Why do we have a shadow zone?
· _______________________________________________________ (or bent) as they pass from one of the Earth’s layer into another.  
· Stations within the shadow zone ________________________________________________________________ because P waves have been refracted away and S waves cannot pass through the liquid outer core. Stations __________________________________________________________ on the opposite side of Earth __________________________________________________________.
Draw Picture







	The Moho
	· An __________________________________________________________ of P waves and S waves _____________________________ at the boundary __________________________________________________________. 
Mohorovicic Discontinuity or Moho - Boundary where the ___________________________________________________ ______________________________________________________________________________________________.

	The Transition Zone
	· Between depths of 400 and 670 kilometers, seismic wave velocities increased more quickly than expected.  
· These depths mark a region in the mantle called the transition zone.  The transition zone - __________________ ___________________________________________________________________________________________.
If the upper and lower mantle are made up of the same materials, why the change in density?
· The _____________________________________________________ in the mantle, the __________________________________________________________  of the rock material because of the pressure being applied by overlying material.

	
Section 10.4 Review
1. Skip
2. Explain why the shadow zone of an earthquake in Japan would be different from the shadow zone of an earthquake in California.

3. Petroleum geologists can use seismic waves to locate oil beneath Earth’s surface.  Oil is usually trapped in porous rock that lies beneath a layer of denser rock.  Predict how the speed of a seismic wave would change as it traveled through these layers.
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