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 Teacher Resources

Teachers:  Click Here For More Teacher Resources

(Powerpoints, animations, USGS learning portal etc. .)
The above link bring you to the material below

USGS Earthquake Powerpoint online 

( note: for full screen click rt. side of bottom gray bar at diagonal arrows)

http://earthquake.usgs.gov/learning/eq101/EQ101.htm
or download at USGS site

http://earthquake.usgs.gov/learning/teachers.php
USGS Earthquakes quick Animation Page
*You must disable pop-up blocker for animation to show

http://earthquake.usgs.gov/learning/animations/
 

USGS Learning Portal Link
http://earthquake.usgs.gov/learning/

Interactive Fault Map
http://www.data.scec.org/faults/faultmap.html

 HYPERLINK "http://www.data.scec.org/faults/faultmap.html" 


 HYPERLINK "http://www.data.scec.org/faults/faultmap.html" 
USGS Educational Resources For Secondary Grades Middle School and High
School

http://education.usgs.gov/common/secondary.htm
 Key Ideas For Ca. Standards Test
click this
 
Earthquake Animations
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52 Animations for Earthquake Terms and Concepts

Earthquake Facts

Earthquakes for Kids

Earthquake Topics atons require the Adob Fash Player. Clk here to downioad or update to the current version

FAQs

iotucents Download ZIP file of all animations. (680 KB)

For Teachers

e More USGS Videos and Animations: earthquakes, plate tectonics, geology, tsunamis, and more.

Preparedness & Response Amplficati
Products & Publications Shaking oo may be increased, or amplified, by focusing of seismic energy caused by the geometry of the sediment velocity structure, such as basin subsurface topography, or by surface topography.

Today in Earthquake History L4

Visual Glossary Asperity
An asperity is an area on a fault that is stuck. The earthquake rupture usually begins at an asperity.

Attenuation
When you throw a pebble in a pond, it makes waves on the surace that move out from the place where the pebble entered the water. The waves are largest where they are formed and gradually et smaller as they
move away. This decrease in size, or ampltude, of the waves is called attenuation. Seismic waves also become attenuated as they move away from the earthquake source

Blind Thrust Fault
Athrust fault that does not rupture allthe way up to the surface 50 there is no evidence of it on the ground. It is "buried” under the uppermost layers of rock in the crust

irectivity
ﬁ Directivty is an effect of a fault rupturing whereby earthquake ground motion in the direction of rupture propagation is more severe than that in other directions from the earthquake source

@] Divergent Boundary
A divergent boundary is where two adjacent tectonic plates are moving away from each other.

@] Elastic Rebound
Elastic rebound is what happens to the crustal material on either side of a fault during an earthquake. The idea is that a fault s stuck untilthe strain accumulated in the rock on either side of the fault has overcome
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Earthquake interactive fault map
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faults of Southern California

Northwest Region

This map covers an area containing several geologic features. The southern end of the
Great Central Valley of California (known as the San Joaquin Valley) is clearly visible. On its
‘eastern edge rise the foothills of the Sierra Nevada range; to the west of the valley are the
Coast Ranges. To the south of the valley, the central and western Transverse Ranges can
be found, and at the extreme lower right of this map lies the San Fernando Valley. The San
Andreas fault features prominently on this map, and the Transverse Ranges are dominantly
2 region of reverse fauling, but faults of every sort can be found on this map.
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Reporting Live!  Earthquakes

Assignment  I   ( I-T optional)
 

Reporting Live! 
 

             


 

You are a news reporter working for the prestigious (means cool) Smith Broadcasting Company reporting live on the latest escape of an oompa loompa from the local zoo when suddenly the Earth begins to shake. Write a 2 page story ( or one page, single spaced, both front and back) about your experience during and after the earthquake. You must use all the key terms on pages and your knowledge from the films you have watched, include magnitude, etc. . .. You must decide if you are reporting from San Francisco, Loma Prieta ( Santa Cruz),  Northridge (L.A.), or Kobe, Japan. You and others may die, buy you cannot die until the last sentence.

 

If you are at the computer lab, use PowerPoint and google (images) to collect photos and information about the earthquake you have chosen. Your photos will go into PowerPoint for your article to be published in National Geosmithic Magazine.  

 

Begin writing on your paper  " This is ----your name-------- reporting live from -----name of city you chose to report from--------. This is crazy, the Earth has just begun to shake. . . . .

 

 

 

Addresses Standards: 3 a-f; 9b

 

Assignment given after watching Nova's " The day the Earth shook" or other multimedia
 

Where are the Earthquakes

Assignment  II   (computer lab)

Follow the directions on your hand-out to complete the assignment

Click on the picture below to go to the world earthquake map

 



http://www.iris.edu/seismon/
 

 

Teachers:

Click here for the handout for the above assignment
Addresses Standards: 3 a-f; 9b

IRIS Seismic Work Sheet

Assignment  II    
Use complete sentences for all answers. One-word answers will not be accepted.

 

1. 
Go to superdirt.org. Click on Earth science. Click on Earthquakes. Go to assignment II and read the directions- 

2.
 What color are the circles for earthquakes that happened today? What color are the circles for earthquakes that happened five years ago?

3. 
What do big circles mean?

4. 
What is the biggest earthquake that has happened since yesterday ( use your mouse to move over the different circles and you will see the magnitude of the earthquakes pop up in the rectangle below the map as you move your mouse, it will say mag and a number

5 
Where was this monster earthquake located?

6 
What magnitude is the biggest earthquake that has happened in the past two weeks?

7 
What was its location?

8. 
Count how many earthquakes have happened in the past 5 years, or give an explanation of why not?

9. 
On what plate have most of the recent earthquakes occurred- click on the link below the map that says "plate tectonics" to see a map of the world's tectonic plates

10. 
Click on an earthquake that happened in North America, then click on it one more time. What information does the web site give you? Write down one full set of data for an earthquake at a given location. Now click on the link where it says date. Scroll down. What does the new page show you?  Click on a station, what does it show you? Draw/ write what you see.

11.
 In what part of the world are most of the earthquakes happening right now?

12. 
What was the depth of the biggest earthquake in the last two weeks?

13 
who owns this site, how do we know that it is good/ reliable information?

14. 
What was the largest earthquake in the last 30 days? Where was it? How            

     
deep was it?

15. 
Why aren't there very many earthquakes on the continent of Australia or 

      
Africa or on the East coast of the United States or the middle of the pacific  

      
Ocean? Click on the rectangle that says USGS.

 

16 
choose one real earthquake to write a short 1/2 pg. news report about using the information found at this web site. Pretend you are a seismologist and are going to be on the evening news. Include the location, magnitude, depth, time, day etc. . . Anything you can find that makes you sound smart. The more you say, the more you get paid! You might say, " Well, if you were in Santa Barbara today you really felt the Earth shake, Today, Monday, July 12th, at 3:05 we were hit by a magnitude 15.4 earthquake, in fact, I may be the only survivor.  . . . ."

Assignment  III ( I-T optional)

USGS Earthquake Facts 

Students:
 Click here for the earthquake facts web page *
 

 

Teachers:

Click here for the questions handout for the above assignment
 

 *Click here for a word file to hand out hard copy of the earthquake facts web page
 

Addresses Standards: 3 a-f; 9b
Assignment  III
USGS Earthquake Facts

1. The largest recorded earthquake in the United States was a magnitude 9.2 that struck Prince William Sound, Alaska on Good Friday, March 28, 1964 UTC. 

2. The largest recorded earthquake in the world was a magnitude 9.5 (Mw) in Chile on May 22, 1960. 

3. The earliest reported earthquake in California was felt in 1769 by the exploring expedition of Gaspar de Portola while the group was camping about 48 kilometers (30 miles) southeast of Los Angeles. 

4. Before electronics allowed recordings of large earthquakes, scientists built large spring-pendulum seismometers in an attempt to record the long-period motion produced by such quakes. The largest one weighed about 15 tons. There is a medium-sized one three stories high in Mexico City that is still in operation. 

5. The average rate of motion across the San Andreas Fault Zone during the past 3 million years is 56 mm/yr (2 in/yr). This is about the same rate at which your fingernails grow. Assuming this rate continues, scientists project that Los Angeles and San Francisco will be adjacent to one another in approximately 15 million years. 

6. The East African Rift System is a 50-60 km (31-37 miles) wide zone of active volcanics and faulting that extends north-south in eastern Africa for more than 3000 km (1864 miles) from Ethiopia in the north to Zambezi in the south. It is a rare example of an active continental rift zone, where a continental plate is attempting to split into two plates which are moving away from one another. 

7. The first "pendulum seismoscope" to measure the shaking of the ground during an earthquake was developed in 1751, and it wasn't until 1855 that faults were recognized as the source of earthquakes. 

8. Moonquakes ("earthquakes" on the moon) do occur, but they happen less frequently and have smaller magnitudes than earthquakes on the Earth. It appears they are related to the tidal stresses associated with the varying distance between the Earth and Moon. They also occur at great depth, about halfway between the surface and the center of the moon. 

9. Although both are sea waves, a tsunami and a tidal wave are two different unrelated phenomenona. A tidal wave is a shallow water wave caused by the gravitational interactions between the Sun, Moon, and Earth. A tsunami is a sea wave caused by an underwater earthquake or landslide (usually triggered by an earthquake) displacing the ocean water. 

10. The hypocenter of an earthquake is the location beneath the earth's surface where the rupture of the fault begins. The epicenter of an earthquake is the location directly above the hypocenter on the surface of the earth. 

11. The greatest mountain range is the Mid-Ocean Ridge, extending 64,374 km (40,000 mi) from the Arctic Ocean to the Atlantic Ocean, around Africa, Asia, and Australia, and under the Pacific Ocean to the west coast of North America. It has a greatest height of 4207 m (13,800 ft) above the base ocean depth. 

12. The world's greatest land mountain range is the Himalaya-Karakoram. It countains 96 of the world's 109 peaks of over 7317 m (24,000 ft). The longest range is the Andes of South America which is 7564 km (4700 mi) in length. Both were created bythe movement of tectonic plates. 

13. It is estimated that there are 500,000 detectable earthquakes in the world each year. 100,000 of those can be felt, and 100 of them cause damage. 

14. It is thought that more damage was done by the resulting fire after the 1906 San Francisco earthquake than by the earthquake itself. 

15. A seiche (pronounced SAYSH) is what happens in the swimming pools of Californians during and after an earthquake. It is "an internal wave oscillating in a body of water" or, in other words, it is the sloshing of the water in your swimming pool, or any body of water, caused by the ground shaking in an earthquake. It may continue for a few moments or hours, long after the generating force is gone. A seiche can also be caused by wind or tides. 

16. Each year the southern California area has about 10,000 earthquakes. Most of them are so small that they are not felt. Only several hundred are greater than magnitude 3.0, and only about 15-20 are greater than magnitude 4.0. If there is a large earthquake, however, the aftershock sequence will produce many more earthquakes of all magnitudes for many months. 

17. The magnitude of an earthquake is a measured value of the earthquake size. The magnitude is the same no matter where you are, or how strong or weak the shaking was in various locations. 
The intensity of an earthquake is a measure of the shaking created by the earthquake, and this value does vary with location. 

18. The Wasatch Range, with its outstanding ski areas, runs North-South through Utah, and like all mountain ranges it was produced by a series of earthquakes. The 386 km (240-mile)-long Wasatch Fault is made up of several segments, each capable of producing up to a M7.5 earthquake. During the past 6000 years, there has been a M6.5+ about once every 350 years, and it has been 150 years since the last powerful earthquake. 

19. There is no such thing as "earthquake weather". Statistically, there is an equal distribution of earthquakes in cold weather, hot weather, rainy weather, etc. Furthermore, there is no physical way that the weather could affect the forces several miles beneath the surface of the earth. The changes in barometric pressure in the atmosphere are very small compared to the forces in the crust, and the effect of the barometric pressure does not reach beneath the soil. 

20. From 1975-1995 there were only four states that did not have any earthquakes. They were: Florida, Iowa, North Dakota, and Wisconsin. 

21. The core of the earth was the first internal structural element to be identified. In 1906 R.D. Oldham discovered it from his studies of earthquake records. The inner core is solid, and the outer core is liquid and so does not transmit the shear wave energy released during an earthquake. 

22. The swimming pool at the University of Arizona in Tucson lost water from sloshing (seiche) caused by the 1985 M8.1 Michoacan, Mexico earthquake 2000 km (1240 miles) away. 

23. Earthquakes occur in the central portion of the United States too! Some very powerful earthquakes occurred along the New Madrid fault in the Mississippi Valley in 1811-1812. Because of the crustal structure in the Central US which efficiently propagates seismic energy, shaking from earthquakes in this part of the country are felt at a much greater distance from the epicenters than similar size quakes in the Western US. 

24. Most earthquakes occur at depths of less than 80 km (50 miles) from the Earth's surface. 

25. The San Andreas fault is NOT a single, continuous fault, but rather is actually a fault zone made up of many segments. Movement may occur along any of the many fault segments along the zone at any time. The San Andreas fault system is more that 1300 km (800 miles) long, and in some spots is as much as 16 km (10 miles) deep. 

26. The world's deadliest recorded earthquake occurred in 1556 in central China. It struck a region where most people lived in caves carved from soft rock. These dwellings collapsed during the earthquake, killing an estimated 830,000 people. In 1976 another deadly earthquake struck in Tangshan, China, where more than 250,000 people were killed. 

27. Florida and North Dakota have the smallest number of earthquakes in the United States. 

28. The deepest earthquakes typically occur at plate boundaries where the Earth's crust is being subducted into the Earth's mantle. These occur as deep as 750 km (400 miles) below the surface. 

29. Alaska is the most earthquake-prone state and one of the most seismically active regions in the world. Alaska experiences a magnitude 7 earthquake almost every year, and a magnitude 8 or greater earthquake on average every 14 years. 

30. The majority of the earthquakes and volcanic eruptions occur along plate boundaries such as the boundary between the Pacific Plate and the North American plate. One of the most active plate boundaries where earthquakes and eruptions are frequent, for example, is around the massive Pacific Plate commonly referred to as the Pacific Ring of Fire. 

31. The earliest recorded evidence of an earthquake has been traced back to 1831 BC in the Shandong province of China, but there is a fairly complete record starting in 780 BC during the Zhou Dynasty in China. 

32. It was recognized as early as 350 BC by the Greek scientist Aristotle that soft ground shakes more than hard rock in an earthquake. 

33. The cause of earthquakes was stated correctly in 1760 by British engineer John Michell, one of the first fathers of seismology, in a memoir where he wrote that earthquakes and the waves of energy that they make are caused by "shifting masses of rock miles below the surface". 

34. In 1663 the European settlers experienced their first earthquake in America. 

35. Human beings can detect sounds in the frequency range 20-10,000 Hertz. If a P wave refracts out of the rock surface into the air, and it has a frequency in the audible range, it will be heard as a rumble. Most earthquake waves have a frequency of less than 20 Hz, so the waves themselves are usually not heard. Most of the rumbling noise heard during an earthquake is the building and its contents moving. 

36. When the Chilean earthquake occurred in 1960, seismographs recorded seismic waves that traveled all around the Earth. These seismic waves shook the entire earth for many days! This phenomenon is called the free oscillation of the Earth. 

37. The origin of the name of the San Andreas Fault is often cited as the San Andreas Lake. However, based on some 1895 and 1908 reports by geologist A.C. Lawson, who named the fault, the name was actually taken from the San Andreas Valley. He likely did not realize at the time that the fault ran almost the entire length of California! 

38. The interior of Antarctica has icequakes which, although they are much smaller, are perhaps more frequent than earthquakes in Antarctica. The icequakes are similar to earthquakes, but occur within the ice sheet itself instead of the land underneath the ice. Some of our polar observers have told us they can hear the icequakes and see them on the South Pole seismograph station, but they are much too small to be seen on enough stations to obtain a location.

Assignment  III 

Earthquake Facts Questions

1. Where was the  largest recorded earthquake in the United States, how big was it? 

2. How big wasThe largest recorded earthquake in the world and where was it? 

3. How big was the largest seismometer ever built? How big is the one in Mexico?
4. When will San Francisco and L.A. be next to each other? How far do we move each year? 

5. Are there earthquakes in Africa? 
6. Is there such a thing as a Moonquake, and if so how are they different than earthquakes?

7. Are tsunamis and a tidal waves the same thing? 
8. How long is the mid ocean ridge and why is it so special 

9. What is the longest land mountain range? Where are the highest mountains found?. 

10. How many earthquakes do we detect each year and how many cause damage? 

11. During an earthquake what causes the damage? 

12. How many earthquakes are there each year in the southern California area? 

13. You may have heard of tornado weather and there is certainly hurricane weather but what about "earthquake weather". Do you believe what they tell you here?

14. If you were scared of earthquakes where would be the best place to live?

15. How far away can an earthquake be felt?. How far down do earthquakes start? 

16.  Is the San Andreas fault a fault or a fault zone? 
17. Where was the world's deadliest recorded earthquake? How  many countless mangled bodies were thought to have been crushed by the Earth’s awesome power, as will someday happen in California, maybe right now. Or now. Or. . .
18. Florida and North Dakota have the smallest number of earthquakes in the United States and the highest number of losers, that’s a joke, go on. 

19. Where do The deepest earthquakes occur. 

20. Which state has the most earthquakes and how big and how often are they. 

21. Where do the majority of the earthquakes and volcanic eruptions happen on this planet 

22. How long have people been recording earthquakes

23. How long ago did we figure out the cause of earthquakes and Can you hear an earthquake

24. When an earthquake happens how long does the earth shake? 

25. What is an icequake 

Assignment IV

Play dough Planet

A Dynamic way to Allow students to build 3-d geographic landforms is the use of playdough  

Click here for directions
 Optional for those brave enough- see story from directions above

Making Playdough Word File Click Here
 Making Playdough PDF Link  
 







Play dough Planet Directions

Play Dough Planet

A Dynamic way to Allow students to build 3-d geographic landforms is the use of play dough. For those souls brave enough to make their own play dough I have included the links below courtesy of  Matthew O’Brien. I did it once. It was fun and messy. Now I buy play dough. Enough said. Students are to build the three main plate boundaries, divergent, convergent, and transform and use play dough arrows to show plate motion. The students are also to draw the plate boundaries and label the corresponding layers, lithosphere, athenosphere etc. .. and show the landforms that are created at those boundaries, mountains, mid-ocean ridges, trenches etc. . Teachers can have students come in front of the class with one of their play dough models to show the class what happens as the plates move modeling volcano formation, mountain building etc. . Teachers may also be able to borrow cameras from the digital arts teacher to produce claymation movies. As students build their models I walk the room and quiz them on what they are building, different scenarios and make sure they are also doing the paper assignment as well.


Science In the News/ Current Events

Teacher led discussion or xtra-credit brought in by students by way of taped news incident ( usually from night before), internet, or news article. Students then respond in discussion and written assignment.

 

Reporting Live

See example at top of this page

 

Pass it on (most students like this one)

In this exercise students are grouped into teams of 4-6 students. Each student starts a story about an earthquake and are only allowed a minute before you the teacher scream pass it on and the next student continues mid-sentence where the other student left off. The teacher puts the key terms to be included in the story on the board. Each student must use X number of key terms which they are to underline and they are to put their names by their contribution.

 

Home Videos/ Virtual Field Trip

Take videos of areas students know around your town, "This is Mr. Smith reporting live from Tucker's Grove where we have some interesting rock formations." Then collect samples for the students to examine first hand. Or use trips you take and turn it into a teaching exercise.

Acting 101

In this exercise students act out the different plate boundaries in groups of 4-6 students ( some students are lava, others are plates etc. .. Each group must act out divergent, convergent and transform plate boundaries and then each is asked to come and perform their short skit ( with sound affects). They are not told which scene they will act out beforehand. Note: Announce "There is to be knocking of students to the ground or shoving" a favorite of the football players.

Photo Gallery

Use photos ( I like pbase.com ) to teach concepts. "Which side of the mountain do you think this is taken from, the windward or leeward, how can you tell." " What do you know about condensation and precipitation, so what's happening here."

Tap it Review ( always a winner!! they beg for this one)

Great end of the section or unit review. All the words related to the subject go onto a large poster or poster collage. Here's how it works. The class is divided into two teams. They go head to head at the board slapping the right answer as quickly as possible on the giant poster they have created. Here's how. Each student is given at least an 8x11 sheet of paper to write a word you give them related to the subject. You tape the giant poster to the white board or wall or whatever as a mondo collage. Some words might just be yes or no or true or false others pictures others hurricane or tornado others very specific facts depending on who is at the  board. The game begins; Two students are at the board. You call out " Which has faster winds" the teams begin to scream, a child rushes to tap the right answer, the other is trampled, the teams fight and scream and the game goes on. Note: Announce no pushing, a favorite of football players. This game is a winner at all intellectual levels and grades. Feel free as the teacher to challenge the students, ask the question as you tap the answer.

Story Board

In this exercise students create a story board or poster of 6-10 still frames showing plate movements and landforms ( or subject at hand )



 

Cartoon/ personification

In this exercise students use key words from their book to create a cartoon about an earthquake, either pretending the earthquake ( volcano or plant seed) is human-like or a cartoon about being in an earthquake.  Have the class vote or leave it up to the students what they want to do.





 

What if  "X" Happened right now

Write down ten things you would want to have to survive, or you would have to watch out for.







 

Cereal Box ad

IN this exercise students create a cereal named after the subject in this case earthquakes. The front cover and the nutrition panel are to have facts and key words relating to the earthquake. It can be a generic earthquake or a specific quake they know actual facts about.

Flip Book Fun ( if you have the time)

In this exercise students create short animations by creating a flipbook of plate motions showing what forms as plates move in different directions. This can take some time as some students are very concerned with how their art looks, you can mandate stick figures or simply give them one period and then it's homework or assign it after the standardized tests and take your time and enjoy. The kids love it. You can also do claymation type filming of the cartoons if you are ambitious or for xtra credit.







 

There's always the old earthquake poster

Pretty self explanitory







 

Create a gameboard ( very time intensive but fun)

This one takes some time and is best used after the standardized tests are over. Students team up to create a gameboard with related questions to the subjects theme and then play their game.





Volcanoes

Reporting Live!  Volcanoes

Assignment  I  ( I-T optional)
 

Reporting Live! 
 


You are a news reporter working for the  Smith Broadcasting Company reporting live from the Holei Sea Arch  on the "Big Island of Hawaii" where a sea turtle has just eaten several hale (gringo) tourists. Suddenly the you feel the ground begin to shake and lava from the crater above you begins to shoot a thousand feet into the sky. Write a 2 page story ( or one page, single spaced, both front and back) about your experience during and after the earthquake. You must use all the key terms on pages Need to fill in and your knowledge from the films you have watched. Using the map provided describe how you escape to safety and what you see along the way as you continue reporting live. 
( see link to map below or map teacher has provided  find out where Holei Sea Arch is )
If you are at the computer lab, use powerpoint and google ( images ) to collect photos and information about the earthquake you have chosen. Your photos will go into powerpoint for your article to be published in National Geosmithic Magazine.  
 

Students: 
Click the red link to the map below and then click in green where it says map
http://www.nps.gov/havo/forteachers/index.htm
 

 

Begin writing on your paper  " This is ----your name-------- reporting live from -----Holei Sea Arch  on the "Big Island of Hawaii"- - - -This is crazy, the Earth has just begun to shake. . . . .
 

 

 

Addresses Standards: 3 a,b,e ; 7 b,c ; 8b ; 9b*
Assignment  II (i-t needed)

Volcanoes Virtual Field Trip to Hawaii #1

(background)


Students: Click the red link below

http://www.efieldtrips.org/cfm_bin/vv_altWindow.cfm?q_ID=HAVO

Teachers:

Click here for the questions that accompany the above assignment
Volcanoes Virtual Field Trip to Hawaii #1

Background

Click the link, then wait thirty seconds for the program to load. Then click the bottom of the screen where it says “click here to begin your virtual visit”.

1. What volcanoes are you about to study?

2. After each question Click the right hand arrow

3. Who is Pele?

4. What ocean is Hawaii in?

5. What island are the volcanoes on?

6. How many tectonic plates are there?

7. What is liquid rock called under the surface of the Earth? (on the surface we call it lava)

8. Name two other places you can find volcanoes besides Hawaii.

9. What is a “hot spot”?

10. What islands are being fed by the hot spot right now ( one is still under water)?

11.  Use your mouse to roll over the different volcanoes in the picture. Information about the volcano will pop up. If you move toward the bottom of the screen the image will move to reveal more of the island. Name the five volcanoes on the Big Island of Hawaii, give their elevation and state if they are active or dormant ( sleeping).

12.  Define active, dormant, and extinct.

13. What are openings in a volcano called?

14. How hot is lava?

15. What are the 3 types of lava flows?

16. Describe each type of lava on the next four slides

17. Describe a shield volcano

18. From its underwater base to summit, how tall is Mauna Loa?

19. When will the new island/  volcano of Hawaii called Lo’ihi reach the surface?

20. Name two composite volcanoes. Are they more or less dangerous than the Hawaiian volcanoes?

21. Compare the shapes of Hawaii to the two composite volcanoes shown. How are they different?

22. What does a crater look like? Draw it.

23. What is a lava tube? How long is the longest tube? Click on the red star and draw a picture of what you see. Stick people are ok.

24. How do black sand beaches form? Click the red star.

25. draw a picture of lava trees

26. What plants are usually first to grow on a volcano?

27. How many earthquakes happen in one day on Kilauea and Mauna Loa?

28. What does gas tell a scientist?

29. Who is Pele? Briefly tell her story.

Assignment  III (i-t needed)
Volcanoes Virtual Field Trip to Hawaii #2


(flash interactive)
Read Everything First. Click the link below to take the virtual field trip. Read the user name and password below. Memorize them for the next 30 seconds. If the red link takes you directly to an erupting volcano that says students start here, forget the user name and password below and make up a new one. You will be tested to make sure you have forgotten this information. 
make sure everything is lower case ( small not capitalized letters)
Your User Name is:   lava  ( you must erase and retype lava)
Your password is:     flow
You will then be asked to create a new user name and password at the volcano, anything will work.
 

Students:
CLICK THE RED LINK BELOW, THEN CLICK STUDENTS START HERE

Virtual Field Trip To Hawaii
Volcanoes Virtual Field Trip #2

Flash interactive

Login ( use directions at superdirt.com)

Click on “A volcanic Hot Spot”

1. What is the man’s name who is speaking, Notice his name, title, and place he works pops up next to his face   ( Click “hot spots” in the bottom right corner to make him start speaking over again)

2. What does he study and what is his job title

3. Where does he work

4. According to the geologist, what plate are the Hawaiian volcanoes on?

5. The “Hot Spot is the yellow and red glow at the bottom of the screen. Does it move?

6. Does the plate move?

7. Click volcano types in the bottom right hand corner. Two circles pop up. Click on the left circle, eruptions. What two things cause a volcano to erupt?

8. Now click volcano types again. Now click the left circle, volcano types. Describe what a composite volcano looks like

9.  Name two composite volcanoes.

10. Click on moving magma. Two circles will pop up. Click the one on the right. What does lava become as it cools. Write the name of the two different types of lava

11. Click the arrow that points to the right. How are aa and pahoehoe different from each other

12. Click the arrow that points to the right and see if you can identify aa and pahoehoe. Click the start button to begin the quiz. When it says jump to scramble click the right hand arrow at the bottom of your screen. It will show you a picture of a Hawaiian volcano crater. Click on the different parts and test your knowledge to see if you have what it takes to be a volcanologist. There are at least ten different flow areas. See if you can find them all

13. Finished both parts of the quiz? Now click  Hawai’i volcanoes in the bottom right corner of your screen. Click on the left circle that pops up. In what year did the Kilauea eruption begin ( the earliest year)?

14. On the map there is a town buried under the yellow lava flow down near the ocean, there is an arrow with a circle showing where it used to be, what is the name of that town?

15. What two roads take you down to the lava flows that are colored on the map?

16.  Now click  Hawai’i volcanoes again. Click on the right hand circle that pops up.

17. Click on each of the peoples’ faces that pops up and write down the main idea and several key facts for each person, and what they believe makes life on the volcano unique.
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Assignment  IV

Building Play dough Volcanoes    , end of section ( w/ dry ice) 
Write Brief Directions on Overhead

 

Teachers Click Here
Building Play Dough Volcanoes 

End of section activity

Using beakers, water, play dough and dry ice students build the three general volcanic forms, shield cone, composite cone and cinder cone ( it’s less messy than vinegar and baking soda, more fun, and more true to form as the CO2 is expanding in both cases). Students are given proper instruction of the use of dry ice and what can happen if it is put into a closed container ( Many students may have heard of putting dry ice in a plastic soda bottle. They are warned about the danger of enclosing dry ice, especially in glass or metal- as glass and metal do not expand, you will be hurt, blind, or dead or all the above,). Students are told that if they put the dry ice into a closed container they will be suspended, end of story. ( I do a sweep of the room before handing out any dry ice and confiscate the screw tops to any glass bottles, they can collect them later if they want them back) After safety lecture ( 10-15 min.) a short demonstration is in order. Using an arrowhead water bottle with a flat red push-on top,  ( non-screwing type of lid, if it is a screw type lid you just made a bomb) the type you peel the little red band off, put a small amount of water in the jug ( 3 in) drop in a few pieces ( 5 ) of dry ice the size of your thumb nail turn on the over head projector with the arm down, place jug on top put on the cap and run screaming and hide in a corner of the room behind a desk yelling that the people in the front row will likely die ( make sure the overhead projector is not in arms reach of a student or they will try to grab it). Don't worry, they won't die, but practice a few times the day before the demonstration just in case you're doing something wrong (wear goggles). On the day of the demonstration as you drop the dry ice into the container hurriedly put on safety goggles for the demo as you run away just for effect. You will see the jug swell with pressure and within fifteen-thirty seconds or so the red cap will pop off harmlessly, hit the ceiling and the kids will love you. Do it several more times narrating what is happening with respect to volcanoes. Students can do this one themselves if you trust the student. Warn students not to aim the cap at anyone, ( I have been hit point blank many times just to see what would happen, no danger likely). Play dough, beakers, dry ice, water are then handed out. I walk the room quizzing students on what type of volcano they are building, what dry ice is and other volcano facts.  After allowing students to experiment on their own for 15 min. or so, students are encouraged to cover their volcanoes with a play dough lid if they have not already, to see what happens. I ask students not to smash the play dough colors together but to gently press them together so that it can be re-used. I allow twenty-five min. at the end of class to do the “Why volcanoes explode Demo”. Enjoy.

Why Volcanoes Explode Demo.
Why Volcanoes Explode Demo Part II

End of Unit Exercise 

One of the most remembered labs so I do it at the end of the year so the rest of the year is not a letdown 

Danger- This demonstration should not be attempted unless you have tried it many times and feel confident that you, your class, their parents, and your administrators can handle it. I have sent students to the office before the demonstration knowing they would hurt themselves or others if they attempted the demonstration without following the proper safety measures. Even then it could be dangerous. I have a security guard escort my class to and from the experiment so that if an administrator or other individual reports gun shots or bomb explosion they can verify it is just an experiment. Everyone must wear safety goggles (security included) and stand back at least 25 yds. Side-note: If you mention dry ice about 10% of each class has already seen the demonstration on Youtube as of 2008 so the concept may not be a new one, the safety and educational factor almost always is. The demonstration is not only an exceptional way to model the force of  a volcano but may also save an eye or a life. See below.

Materials:
Obtain a wide-mouth (easier, can be done without it if you are well-practiced) Pepsi or Coca-cola bottle (the small personal kind, not a 2L), at least a fist sized piece of dry ice (it "melts" fast so I buy several pounds, 5 lbs for three classes from 8-1:30) which allows students to build playdough volcanoes, and for me to do all dry ice demos. Dry ice is available from some Vons stores, most Albertsons and Smart and Final (opens later). You will need a cooler for transport, a hammer to break up the dry ice and I recommend leather work gloves. You will also need to fill the Pepsi/ Coke bottle with approx. 3 in. of water. 
Lecture/Pre-lab

 Explain that “this stuff, air” as you wave your hands around has the ability to blow up mountains ( I show video of Mt. St. Helens and Mt. Pinatubo (excellent footage is available for Pinatubo) in the days before demonstration). Again, go over why not to put dry ice in a closed container ( especially metal and glass, which do not expand and will blind or kill you in less than a second if you put dry ice in them and seal the container).   Explain that CO2 ( which is what dry ice is ) is one of the gasses expelled from a volcano along with water vapor. These gasses expand as they are heated and due to a release of pressure as they move upward toward the surface of the Earth and they have the ability to blow up entire mountains. Composite cones have thicker, more viscous magma which does not allow the gasses to escape to the surface as easily as they do in the non-viscous shield cones (we do a viscosity lab). ( this can be demonstrated using a clear bottle of water and a clear bottle of shampoo, drop a piece of dry ice into each, use a pencil to push the dry ice down in the shampoo and show the class or in groups allow students to have their own bottle of shampoo. The bubbles move much more slowly in the shampoo (this can be demonstrated without dry ice as well, just by flipping the bottles over and allowing the air bubble to go to the top). 

Tell the class that they are about to witness the awesome power of gasses expanding in a volcano but that it is an extremely dangerous experiment and that everyone must follow all the directions or the lab will be canceled or if it is only one individual that individual will be sent to the office with a referral. (I spend about 15 min. on safety answering questions and going over again and again the danger of putting dry ice in a closed container, you will undoubtedly have students that have done the demonstration before. Under no circumstance should a student be allowed to do the demonstration or even given a large piece of dry ice, no matter how much money they offer you.) Tell the class that everyone must repeat after you. “ I will wear my safety goggles at all times from the moment I leave class until told to take them off”. As you walk out and stand at the door say goggles on as students pass by you. Anyone who does not keep their goggles on the whole way to the experiment site goes to the office, no exceptions- seriously.

Take class to an empty field, or have it cleared for 5 min. by security having all non-students at least 50 yds. away or more. Once at the field, go to a marked line and tell students to stand along the line and not to cross it. Go out a “safe” distance and set up (25 yds. Min.). Take off the top to the bottle. Remove a hand-sized piece of dry ice ( you will use about ½). You want to put too much in so the bottle will definitely be destroyed by the pressure. You do not want to under do it and end up with a potential hazard in the middle of the field waiting to explode, but you have practiced many times, so don’t worry, you know what to do. Smash up the dry ice into chunks. Using gloves put a chunk on top of the bottle, if it fits drop it in, if not hold it there with your glove and use the hammer to gently smash it into the bottle. Put in about ½ of the dry ice. It will be bubbling but you are still safe so don’t panic. You practiced this many times already, remember. Get everything out of the way of your flight path. One last time make sure students have goggles on. Screw on the cap and run like hell, I like to exaggerate flapping my arms and flailing my legs. You should have at least thirty seconds and you’ve practiced so you know exactly how long you have ( I used a stop watch to practice). Narrate the suspense for your class as they see the bottle expanding and the wrapper pop off  “The volcano is building in pressure, the gasses are expanding, it’s too much captain, I think she’ll blow. It could be now! Or Now!, and wait for the explosion. They won’t be disappointed. Do not allow students to take dry ice with them from the class.

Side-note: 

In the six years I have done this experiment I have never had an incident during or after the experiment in terms of students, parents or administrative problems; nearly 1,200 students have seen the demonstration. I have canceled the demonstration for one class due to safety concerns. It is illegal for stores to sell dry ice to persons under the age of 18. 

Before ever mentioning the demonstration, early in the year of 2008 several students of mine were caught by the police in a drainage ditch with 25 lbs. of dry ice. The police asked for a demo. clapped and left them to their mischief. (unverified)

I have called the police myself and according to the watch officer on duty, it is legal to use dry ice as a propellant ( paint ball guns, potato launchers, and dry ice experiments), the use of ignition fluids is not legal. ( eg potato guns or “bombs” with ignition fluid, hair spray etc. .).
Ecology and The Environment

Designing an Ecovillage

 Students are put into teams of 4-6 students and asked to design the ultimate ecovillage using current "alternative energy" technology ( wind, solar, geothermal, hydroelectric etc. . ). As a class or in groups, the students brainstorm ideas that must be considered from city layout, architectural design, and building materials to transportation and waste management and food production. Students produce a poster of their design layout and each aspect of their design is numbered/ lettered and is addressed in a design mission statement identifying what the object or building is, and the benefit of its construction or purpose. The mission statement may be a collage so that each student can be working on one aspect of the ecovillage rather than one student working while the others watch or pretend to look busy. In this exercise students follow a project from problem to concept to virtual actualization. Students then present their group's ideas to the class. 
 

College Showcase
http://serc.carleton.edu/introgeo/enviroprojects/examples.html
 

Excellent Video
PBS: Environmental Architect: featuring Willam McDunnah 

." Time Magazine recognized Mr. McDonough and Michael Braungart as "Heroes of the Environment" in October 2007. In 1996, Mr. McDonough received the Presidential Award for Sustainable Development, the nation's highest environmental honor; and in 2003 earned the U.S. EPA Presidential Green Chemistry Challenge Award. In 2004 he received the National Design Award for exemplary achievement in the field of environmental design. In October 2007, Mr. McDonough was elected an International Fellow of the Royal Institute of British Architects. Co-Author of  Cradle to Cradle.

 

Solar Hot Water Heater

Background and Directions:

As the cost of energy rises both in lives and dollars the conservation of energy becomes increasingly important. In this exercise students are provided a variety of materials to work with to create a solar heater to heat water. Students are put into groups and then shown the materials they will be working with. They do not receive the materials yet. They must then design four experiments they wish to test and draw and label the assembly and describe how they think it will work and what the results might be following the scientific method and stand lab write-up procedures ( Purpose, hypothesis, materials etc. . .) Once the groups have a concept the materials are provided. Students are to record their data and give a presentation to the class on their findings.

Materials: 

1.Tubing of various colors thickness and material ( eg. black plastic, clear plastic, copper etc. .)

2. Beakers or other containers 

3.Thermometers

4. Stop watches or clock

5. Water

6. Aluminum foil, Paper of various colors, Black plastic, plastic baggies or plastic wrap, crayons.

 

William McDunnah quote" I built the first solar-heated house in Ireland in 1977, which is a signal of my optimism because there's no sun in Ireland. But it worked great and it still does."

 

 

 

Building a Solar Oven

In this activity students learn about harnessing the power of the sun to produce energy.

Best used in conjunction with section of course dealing with energy sources/ natural resources and human impact on the environment and or global warming

See link below for Instructions and materials for experiment

http://www.re-energy.ca/t-i_solarheatbuild-1.shtml


Alternative Energy Site Data Collection

Students Use Satellite Images of The School combined with data they collect to determine the best site to install a wind generation station, solar panel or solar heater, or both.

 

Possible materials:

Google Maps/ Images

Anemometers

GPS

Thermometers stick or digital min/max

Light meters

stop watch or clock

Data from Water Heater expts. Expanded to various sites

Oceans

The Island Story ( i-t optional)

I just announce it at the beginning of class. "Hey class, I just want you to know today is my last day teaching here. I just won the lottery last night, ( they ask how much, I just keep talking) and just for fun I have decided to take all-yall to Hawaii in my brand new yacht to see the volcanoes for real, maybe thow in a cat or two,that's right 250 bazillion-kajillion-kintillion dollars. ( now they know you're kidding)  And you're going to write a two page story about it. ( now they hate you) Now, unfortunately we set off during hurricane season in an el nino. On the way there we get blown off course and sadly I die just before you are shipwrecked. Using the following key words ( teacher's choice) from your text book, and underlinging them in your story, you are to write a two page story about your adventure beginning from our setting out on our voyage and ending with you learning to survive on the island."

 

Students may incorporate key words like el Nino (ENSO) and the latest GIS technology into their story. The story can be modified to include a trip to the computer lab in which students use power point to cronicle their journey and include pictures of the storms or hurricane which blew them off course using links to the Gottard Space Center, Nasa's general links or Weather.com or other link, water sea temperatures salinity etc. .., google maps/ Earth to show the islands on which they have landed etc. ..

 

The Water Cycle

Condensation 


Short Lab ( 30 min)  ( pre-lab to water from camel dung)
Students learn about condensation

 

Click here for directions

Condensation Lab Directions

Students are given an empty glass beaker , a beaker of water, and a plastic beaker with ice in it. They are asked to feel the outside of the glass beaker and decide if it is wet or dry. ( it should be dry). They are then asked to carefully pour the water from the beaker of water into the glass beaker without spilling ( have paper towels on hand, it seems so simple.) Have them feel the beaker again. Now have them transfer the ice to the glass beaker and then watch the glass beaker and make observations for ten min. One observation per minute. When they are done ask the class to describe what they have observed. Then have them write and draw without saying their ideas out loud where the water came from that is on the outside of the glass. Have them draw the glass and the method by which the water got to the outside. Hopefully you will get some very creative answers. I always do. Collect the papers after 5-10 min. and put some of the answers up for discussion, writing them on the overhead, don't put answers down, just say, good, could be etc . .. In the end of course the water did not come from in the glass at all.
Water from Camel Dung (30-60 min)


Students learn about the water cycle by devising a way of making clean water from polluted water.

 

Click here for directions

Camel Dung Water Directions

Intro:  

Speech to the students:

“You have entered the largest camel race on  planet Earth, 10,000 camels. You are racing from Egypt through the Sahara desert, to the Congo. You are in the lead in the middle of the Sahara Desert, when suddenly from out of nowhere you see a shimmer on the horizon, it can’t be, it is, suddenly a wall of water hits you ( fact: more people drown in the Sahara from flash floods, than die of thirst) and washes you down into a large dry lake bed. The camels are so scared they poop in their pants, only they’re not wearing any so it ends up in the water which is where you are now laying face down. You get up just in time to see the camels run off never to be seen again. “Oh crap” you think, and you’re right, it’s floating all around you. Sadly, you only water ran off with the camels but lucky for you your other supplies have fallen off.”  

These are the supplies you have:

I write them on the white board instead of the overhead just because they are going to be up for the whole period and draw a picture of the ring stand along with its name. Show each one as you say it.

A hot plate ( solar powered of course)

A ring stand

Glass Beakers: 1 large ( filled with “camel dung water” see below), a medium and a small beaker

A glass test tube

tongs

Dyed Red Ice ( described below)

Camel Dung Water  ( dirt + water  I tell them I got it from the zoo, if they say it smells like dirt, ask them “ what do you think camel dung smells like?”)

From these materials and your knowledge of the water cycle you must create clean drinkable water or else you will have to drink the camel dung water and diarrhea yourself to death. Only one group will survive and that is the winning group that has the most clean water. This is not a game, this is survival!!

Give the students 5 min. brainstorm. Tell them they may not balance any glassware, they must use tongs to hold the object if they are going to balance glass on the ringstand.Then have them get their supplies and begin. After 5 min. announce that suddenly a strange wanderer has come to the camel dung pond selling poisoned ice and would they like some. Wander through the groups passing out beakers of dyed red ice ( so they can’t cheat, 80% of the class ends up cheating in the end because they want to win- that’s ok so long as they put in a good ½ hr trying to do it legit). Then wander around asking about condensation, precipitation evaporation etc … prompting them to think about how it happens on planet Earth, I allow them to you paper to trap more vapor if they think of it on their own. There is no right way to set up the experiment but the usual winning group puts the hot plate under the ring stand the large beaker of camel dung water on the hot plate and then puts the medium size beaker on the ring of the ring stand with ice in it and collects the clean condensation that drips off in a test tube which they transfer to another beaker for storage, but last year I saw some contraptions I didn’t think would work at all and the winning group collected about 15 shot glasses of clean water without cheating.

Drinking Fountain Water Under The Microscope (30-45 min)

students look at water under the microscope

Post lab lecture and discussion includes: Students learn the value of the water cycle and its ability to purify water, the value of clean water as a natural resource and about the jobs that apply to water resources.

Click here for directions

Water Under The Microscope Directions

Students look at water under a dissecting scope and draw and describe what they see

Announce to the class that you thought it would be fun to take a look at drinking fountain water under the microscope. “ So, I collected some drinking fountain water this morning to look at under the microscope just for fun. Anyone here ever look at your water under a microscope? In the morning it’s pretty gross, they flush the pipes before you get here so I’m sure it’s fine when you drink it but here’s what it looked like this morning”, hold up a beaker of water.

Of course the water is not from the drinking fountain, it is from one of our many local creeks and you have checked to be sure there are a myriad of creatures swimming around in the water and you can even get a little of the mud if you want- I try to keep it believable and keep the water somewhat cleanish looking but with worms, rotifers, euglena and other weird unknowns throughout. Stir the master beaker before giving samples to students to ensure a good assortment of fun. Students become familiar with the use of microscopes, pipettes, watch glasses and drawing and describing what they see. I tie it into the water cycle after the lab going into the need for clean water supplies, our local scientists at the water district testing water and of course the water cycle itself acting as a large filter leaving behind many of the pollutants and creatures that could harm us.

Materials

Dissecting scopes 1 per 2 or 3 students

Paper

Crayons

Beakers, one per group

Earth Watch Interactive Globes

This is a Google Earth type application fully 3-d interactive, but with layers useable for Earth and biological sciences 

 

( see images below) .   

 

Click The Link Below to access the menu page of globes but before you do open a new web browser ctrl-n so you can use this page as your table of contents. It runs on java from sun microsystems, pre-loaded on vista, loaded with an acceptance click on xp, unknow on others.

 

http://worldwind.arc.nasa.gov/java/demos/
 

Globes Recommended

#2

#3

#5

Anaglyph Stereo

Moon/Mars maybe (let load longer than usual 1 min)

Blue Marble 12 month 

cascade

location marks

air search rescue is a great fighter pilot search and rescue application, but a little complicated

( file> new track> name it> check mouse entry box> set slider to 16,000> press alt and drag mouse to set flight path> click fly it and set speed to 50 for first flight> then click play ( to rt of stop button)

 

 

Goddard Space Center Animations

http://svs.gsfc.nasa.gov/documents/available.html
 

Search can be done by animation category, key word etc. . .  go to link above and see menu at left for more categories. There are hundreds of photos and animations



























 

 

mpeg 1 and 2  will play streaming/buffered in windows media player with ability to use full screen with pixilation

Mpeg 4 uses buffered quicktime at default settings

