Name:________________________________________________Standard 3 Students will understand the processes of rock and fossil formation.        Objective 4 Compare rapid and gradual changes to Earth’s surface.
a. Describe how energy from the Earth's interior causes changes to Earth’s surface (i.e., earthquakes, volcanoes). 
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Guided Notes:  Earthquakes and Volcanoes    

What are the layers of the earth starting with uppermost part going to the center?

1.___________________________________________

2.___________________________________________

3.___________________________________________

4.___________________________________________

5.___________________________________________

How deep in km is the following:

Crust:________________  
Outer core:_______________

   Mantle:________________ Inner core:______________

1) Crust:  is made up of _______________________ which are _________________________rock
2) Mantle:  made up __________________ __________________rock that can_____________ slowly.

3) Core:

-Outer core: _____________metal and very______________!

-Inner core: _________________metal and very_______________ ___________________!
Introduction Game:  * Relate the Earth’s Layers to your own Layers!  
The earth has three main layers: Crust, Mantle Core.  Sometimes we only see someone’s crust but don’t get to know their mantle or even their inner self.  What is your layers?

Crust: What people can tell by meeting you; what’s on your outside:

Mantle: What good friends know about you after being friends a while:

Core: What only a few people know about you:

Assignment: Draw the layers of the earth, what is made up in each layer, and how deep it is.  Then on the back side of the paper describe your own three layers.

______________________________________________________________________________________________________________________________________________________________________________________________________________________
Volcanoes are the result of ______________________________within the crust or mantle of the earth.

- Volcanoes are the result of _______________ _______________ within the crust or mantle of the earth.

- The hot, liquid rock will break through weak spots in the surface and form volcanoes or 
flood basalts. These are called ______________/_________________ Volcanoes 

- Many volcanoes do not release lava, instead they spit ash. These are called ______________ Volcanoes

The type of volcano is determined by the materials in it. Go to: http://www.nationalgeographic.com/forcesofnature/interactive/index.html 
Fill in the following table to determine how quiet and explosive volcanoes differ:
	Dissolved Gases
	Silica Content
	Type of Volcano
	Looks like….
	Effusive or Explosive:

	High
	High
	
	
	

	High
	Low
	
	
	

	Low 
	High
	
	
	

	Low 
	Low
	
	
	


Flood Basalts: When volcanic eruptions coats a __________________ _____________________of 
_______________magma over the surface of the earth. This is ___________________ ___________
_________________________is a type of rock that is produced from the mantle

Where does the energy to make a volcano come from?

The earth’s core is extremely _____________!

Magma in the mantle is always moving in the earth because of the Earth’s Core, which causes _______________________: 
[image: image2.png]


_________ materials rise and __________ materials sink.    *Draw a convection current here    
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This causes the plates to move with magma of the mantle to:
1) ________________ __________________ (Divergent Boundaries) 
or
2) ________________ ___________________ (Convergent Boundaries) and even 

3) _________________ one another (Transform Boundaries.)

Because Plates ____________ they cause the ______________ to be released through ______________ in the earth’s _______________ creating volcanoes.
Volcano locations: (RING OF FIRE)         Why at these locations?_________________________
1. Plate Tectonics Move at a _____________________________:

2. At __________________________________________:

3. Magma moves to the surface of the earth near a _______________ _____________ and can activate a magma chamber
4. This can happen over a __________________________. The ________________ ______________ have formed because a plate moved over a hotspot.

St 3 Obj 4 B.  Describe how earthquakes and volcanoes transfer energy from Earth's interior to the surface (e.g., seismic waves transfer mechanical energy, flowing magma transfers heat and mechanical energy). 

Draw What You Know~!    In the space below, show objective B by drawing how energy from the earth’s movement causes volcanoes:

Volcano:

Objective 4 Compare rapid and gradual changes to Earth’s surface. 
b. Describe how energy from the Earth's interior causes changes to Earth’s surface (i.e., earthquakes, volcanoes). 
Earthquakes are a result of _______________________________within the earth.

· This only occurs where the earth is _________________________and therefore can only occur within about _______________________ __________________of the surface

· Earthquakes provide the best evidence regarding the interior structure of the Earth.
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Label the picture below:

A. Where the earthquake occurs

B. Directly above the earthquake

C. Where the land masses move past one another

D. Where the land will either drop down, jet up or change along the fault.
E. Waves that move outward causing the shaking movement of the earth.

Waves fall under two categories:
1) __________________________: occurs when fault moves past each other horizontally, cause a compressed wave.
2) ________________________: occurs when faults move vertically, causes a wavy wave.
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*Both display ___________________________Energy!
Draw a picture of both an s-wave and 
    Draw a picture a p-wave:





    to show how
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                                                                     how you would 

    find the    

    epicenter:
How often do earthquakes occur? ________________________.

What part of the world does it look like 
that the most earthquakes occur at?
__________________________________________________
The _______________________ the magnitude of the earthquake, the more ___________________ energy there is. Go to: http://www.nationalgeographic.com/forcesofnature/interactive/index.html
	
	
	Description of Damage

	Bedrock
	Low
	

	
	High
	

	Fault
	Low
	

	
	High
	

	Landfill
	Low
	

	
	High
	


Different Forms of Energy In the Earth:

- ___________________ Energy: Energy due to motion    -_________________ energy: energy due to heat
- _______________energy: energy that is built up             -______________ Energy: energy that is occurring
but not yet released  
Plate Tectonics:
Today plate boundaries are determined by examining the location of ______________________ and ____________________________.
Volcanoes result from the _________________________of the plates _____________________.

_______________________________ occur where plate rub against one another.

Plate Boundaries

· ___________________________ – plates move toward one another

· ___________________________– plates move away from each other

· ___________________________– plate moves sideways from each other
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Faults occur at these Plate boundaries, where land masses move.  These faults when moved release ________________ in the form of an_____________________________.
There are 3 different faults:
1.__________________________: as stress is pulled away on the plates, one land mass slips down. (__________________________Plate boundary)





Figure TL.23a  Normal Fault
2.___________________________: as two plates come together one land mass jets up above the other making a hanging wall. (_____________________________Plate Boundary)
Figure TL.23b  Reverse Fault
3.____________________________: occurs as two plates slide past one another. (_______________________ plate boundary) 
Figure TL.23c  Transform Fault
B. Describe how earthquakes and volcanoes transfer energy from Earth's interior to the surface (e.g., seismic waves transfer mechanical energy, flowing magma transfers heat and mechanical energy). 
Draw What You Know~!    In the space below, show objective B by drawing how energy from the earth’s movement causes earthquakes:
Earthquake:

Normal Fault:




       Reverse Fault:


c. Model the process of energy buildup and release in earthquakes. 
Rubric:  You and a partner are to demonstrate that you understand this process.  You are to show the following:










   
Partner checks 
for understanding.

1) Two tectonic plates that move at a convergent, divergent, or transform boundary. 


 Name the fault that occurs at each boundary…………………………….………...…… 4 pts.
      _______

2)   What process causes the plates to move in the first place (convection in the mantle) 4 pts.          _______

3)   When does the earthquake occur and what type of energy does it release………….. 4 pts.
      _______
__________________________________________________________________________________________________________

d. Investigate and report possible reasons why the best engineering or ecological practices are not always followed in making decisions about building roads, dams, and other structures. 

Please read this article by differing view points.  You are to find information about 4 different individuals and then debate why their side is the most correct.

Possible Viewpoints:  

The New Home Owner

The Land Owner that constructed New Homes, 

The City Officicals, 

The Banker, and 

The Geologist.
TUESDAY January 06, 2004   “Faults ruin dream of home”    By Rebecca Walsh      The Salt Lake Tribune 

       DRAPER -- The massive shell of unfinished concrete was supposed to be Dennis Madsen's retirement refuge. Rising up like a moody English manor on an eastern bluff in Draper called Hickory Ridge, the home is, instead, a source of Madsen's mental torment and financial strain. 

       He tried to buy the house on a sunny June day last year.  Within 30 days, he found out the house straddles four earthquake fault lines and changed his mind – but not before spending heavily on surrounding land and site preparation. Now, the home has plastic taped around the windows and no knobs on the front doors.

       It will have to be torn down. No one, Madsen included, will ever move in. And this week, he will sue the developers and city overseeing the project. 

       Still shell-shocked by his predicament, the 60-year-old retired businessman is furious, yet resigned. He knows more about geology than he ever dreamed. His story is a cautionary tale -- particularly for buyers eager to own a big home in Draper's foothills. 

       Hickory Ridge's 43 view lots drawn up for custom homes were marketed by the Varna Group and Signature Group Real Estate. "Come Home to a Higher Level of Luxury," the company Web site says. Remaining lots range from $130,000 to $165,000. 

       Madsen saw the house half-done and wanted it. He got a $1.1 million loan, at 4.7 percent interest, he notes regretfully. He paid $340,000 in cash for the undeveloped lots on each side, $100,000 for landscaping, $25,000 for appliances and put another $200,000 in an escrow account for the builders.

   He planned to expand the home to 15,000 square feet, build a 16-car garage and add a tennis court and pool. 

       Almost as soon as his checks were cashed, Madsen learned of the home's terminal problems. County Geologist Darlene Batatian had jumped into the hole dug for the home's basement and noticed signs of past earthquake activity. Draper City building officials refused to issue an occupancy permit for the home. Madsen's loan was withdrawn. 

       Madsen already has filed a claim against the city. He also is suing the real estate company, Hickory Ridge developers Tracy Jones and Jeffrey Walker, up to 10 "John Does" and the neighborhood's original owner, Draper Land Development Company, whose president is state Rep. LaVar Christensen, R-Draper. 

       A lawsuit to be filed this week alleges the developers deliberately covered up geologic reports that revealed the earthquake history of the property, and Draper officials were negligent in approving Hickory Ridge building lots.

"The existence of those faults is a material fact that was known or should have been known by each of the defendants in this matter and should have been disclosed to the unknowing buyer," Madsen's attorneys wrote in the lawsuit. "These facts were intentionally not disclosed, so as to facilitate the sale of the property." 

       Madsen is more pointed in his criticism. 

       "Developers would have you build on top of a volcano if it meant a dollar in their pocket," he says. "Everybody stood by and watched that house go up. Nobody said a word. To this day, no one has come forward." 

       The Varna Group's Walker did not return phone calls. Christensen could not be reached Monday for comment. 

       Draper City Manager Eric Keck acknowledges the problems at Hickory Ridge caught the city by surprise. In 2002, city leaders approved changes to the subdivision with only a draft geologic report. Draper never received a final report for Hickory Ridge. Meantime the city's building official left to take a job with Sandy. 

       "Something was lost in that transition," Keck says. "Geology was something of a mystical science to all of us here. If we could go back in time, the city would have done some things differently. There's a lot of culpability for all parties involved." 

       Discoveries at Hickory Ridge spurred city leaders to adopt more stringent requirements for disclosure of geologic hazards such as earthquakes, landslides and avalanches in December, despite developer complaints. And Draper city building officials have ordered additional geo-technical studies of all undeveloped Hickory Ridge lots. Six of the lots have been declared unbuildable. 

       "We've learned significantly about geology in this past year," Keck says. "We have tried to do the best we could to protect the health, safety and welfare of residents and future residents. This has been a clarion call for us." That is little comfort to Madsen and other Hickory Ridge buyers. 

      The home's owners, Kristen Hunsaker and her husband, are stuck with the unfinished building Madsen wanted to buy, as well as another lot nearby also crisscrossed by fault lines. In two weeks, their construction loan comes due. The Hunsakers may have to sell another home they are building just to make the payments. 

       "This has financially crippled us," she says. "This left us without a penny to our names. We're going to be renters for the rest of our lives." 

      walsh@sltrib.com  © Copyright 2004, The Salt Lake Tribune. 

  All material found on Utah OnLine is copyrighted The Salt Lake Tribune and associated news services. No material may be reproduced or reused without explicit permission from The Salt Lake Tribune.  Permission has been granted.

Follow up Question:   Why do you think that advice given by geologists is not followed in the engineering of this structure and other structures (such as dams, roads etc.)?

What sort of ecological (how living things interact) disruptions could also take place?  Why do people ignore this factor as well?

e. Model how small changes over time add up to major changes to Earth’s surface  
Earthquake Video Worksheet
1. Describe why earthquakes occur?  (make sure to use tectonic plates and energy build up as well as release in your explanation)

2.  Why are some earthquakes large and some little?

3.  How has California’s landscaped changed due to the San Andreas fault movement?
4.  What two plates formed the Himalayan mountains?  Described how this happened.

5. Explain why the Himalayan mountains are still moving.

Volcano Video Worksheet

1.  Where is the largest volcano (super volcano) located in the United States?

2.  What sort of affect would a super volcano eruption have on the earth’s surface?

(33:20) 3.  How has volcanoes on Hawaii affected the soil?

4.  What important role did volcanoes have in our earth billions of years ago?

5.  What is occurring under the ocean?  How does this change the earth?

6. How have volcanoes in Hawaii (the Hawaiian hot spot) affected the area?    

7.  When will the next island in the Hawaiian change emerge?  How is this possible?
__________________________________________________________________________________________________________

Review Sheet for Volcano and Earthquake Quiz

1. What are the three different plate boundaries and what type of fault occurs at each boundary?

1)








2)


3)

2. What type of energy comes from Volcanoes?

3. What type of energy comes from Earthquakes?

4. Where does the energy come from to make Volcanoes and Earthquakes?

5. Why should home builders listen to geologists?  What do geologist say to warn a home builder?

6. What could be a model of an earthquake?
