Name_______________________________                         Block________
Date_________

Part 2.  Google Earth Investigation
A.   Topographic Patterns     
· Open Google Earth and uncheck all of the layers and focus on topographic features of the earth.
· Play around with the program for 2 minutes to get a feel for it.  You may “fly” to your house or some feature, city, etc. that you have always wanted to see.

· “Fly” to the United States.
Topography of the earth ABOVE sea level
Q1.  What color represents the major mountain chains?

· Scroll down to South America.

Q2.  On what side of the continent do you see a major mountain chain?

Q3.  Are mountains randomly distributed on the continents, or do they tend to occur in particular patterns (clusters, linear chains, arcs, etc.)?

· Find Mt. Everest, the highest point on earth.  You may need to use the search bar on the upper left corner of the program.  When you click on the search results, it will “fly” you to the mountain.

· Zoom in enough to see the summit, then pan your cursor around to locate the highest point


Q4.  What is the highest elevation of Mt. Everest? (Elevations shows up in the status bar at the

bottom, as long as View/Status Bar is selected):      _____________
Topography of the earth BELOW sea level
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Under Places in the tool bar to the left, press the triangle (    ) next to “Plate tectonics Exercise.”  This will expand your options to choose from.
· Then expand “Cross-sections” and then click on Atlantic.  If you double click on the word “Atlantic” you will “fly” to where the cross section is.  
· Right click on the line that shows up and select “show elevation profile.” 
· Features like this are called mid-ocean ridges or spreading ridges.  Zoom in enough to see that although the ridge is a topographic high, it also has a valley (the “rift valley”) running along the middle of it.  
Q5.  In the space below, complete the topographic profile of the Atlantic Ocean floor between Florida and Africa.
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Q6.  In the cross section above, label where Florida and Africa are.
· Click off Atlantic and click on Sumatra.  Again, if you double click on the word Sumatra you will be “flown” there.  Right click on the line that shows up and select show elevation profile.  
Q7.  If the earth’s lowest spots aren’t in the middle of the ocean, where are they?  Focus on the west coast of Sumatra, and in the space below complete the topographic profile of the Indian Ocean floor from Sumatra westward about 600 miles (1000 km).  
Q8.  Label where Sumatra and the Indian Ocean is on your diagram above.

Q9.  Drag the hand along the black line and find lat 1.35° lon 97.8°.  What do you see there?
· Click Sumatra off.

· Using Google Earth, “fly to” Challenger Deep, the deepest place on Earth (once Google Earth gets you there, you may have to zoom out to see where you are).  
Q10.  Fill in the blanks.  Challenger Deep is southeast of the Island of ______________________________ and in the ______________________________ ocean.

Q11.  Challenger Deep reaches 11 km (36,000 ft) below sea level.  Which is greater, the elevation of Mt Everest (see question 4) above sea level, or the depth of Challenger Deep below sea level, and by how much?

B.  Seismic Patterns
· Clear all selections in the toolbar.  
· Expand “Dynamic Earth” then expand the Seismicity item.  
· Click on the “Twenty years of large earthquakes” layer to show the epicenters of large earthquakes (those with magnitudes >= 6.0) during a 20-year period.

Q12.  Scroll around the Earth until you see an area with both small and large X’s.  What part of the world are YOU looking at?

Q13.  Find a small x and click on it.  What is its magnitude? (it will say M and then a number next to it).

Q14.  Find a large X and click on it.  What is its magnitude?  
Q15.  What is the relationship between the magnitude of the earthquakes and size of the x’s on google earth?

· Zoom out more and explore around Earth. 

Q16.  Describe any patterns you see in the distribution of earthquake epicenters over the Earth’s surface - do they form lines, arcs, circles or clusters?  Are patterns connected or disconnected? 
Q17.  Look at the southern tip of Mexico on the Pacific side.  The dark blue represents an underwater trench.  Do you see a pattern in the distribution of earthquake epicenters?  Are they more on one side of the trench or are they equally distributed?  Why is this?
C.  Volcano Patterns

A volcano is an opening in the Earth’s surface through which melted rock (magma), volcanic ash and/or gases escape from the interior of the Earth. 
· Leaving the earthquake layer on, click on the Active Volcanoes layer.  


Q18.  Describe the relationship between the locations of most active volcanoes and locations of earthquakes:

Q19.  Why is this?  Refer back to what you learned in the class PhET simulation.

D.  Plate Boundaries

The theory of plate tectonics says that the Earth’s lithosphere is broken into a finite number of jigsaw puzzle-like pieces, or plates, which more relative to one another over a plastically-deforming (but still solid) asthenosphere.  The boundaries between plates are marked by active tectonic features such as earthquakes, volcanoes, and mountain ranges and there is (relatively) little tectonic activity in the middle of plates.  

· Unclick all the layers, and then click on the “plate boundary model” layer.  This shows plate boundaries and the names of major plates.

· Find the boundary between the African and South American plates

Q20.  Where is this plate boundary relative to the coastlines of Africa and South America? 
· Now click the volcano and earthquake layers back on so that you can see relationships between plate boundaries and these features.
Q21.  Roam around the world.  Do you see a trend between plate boundaries and locations of earthquakes and volcanos?

Q22.  If you did not have the “plate boundary layer” available to you, how could you determine where this plate boundary was?  Be sure to consider topography/bathymetry as well as the earthquake and volcano layers.  List several ways and be specific. 

E.  Plate motion 

Motion across the mid-Atlantic ridge: the South American plate vs. the African plate

· Turn off all previously selected layers except for “Plate Boundaries Model.”
· Turn on the “Seafloor age” and the “Plate Boundary” Google Earth (GE) layers.
· Expand the “Plate Tectonics Exercise” and select “age-of-ocean-floors.”
Q23.  How many years does each colored band represent (Hint: look at the key to the upper left)?  _______________________
Q24.  On average, continental crust is 2 billion years old; the oldest rocks are 3.8 billion years old, and some of the grains in those rocks are even older.  

a.  What is the age of the oldest seafloor?  _______________________________

b.  On average, which is oldest – the continents or the ocean basins? _________________

Q25.  Find the South American plate, the African plate, and the Mid-Atlantic Ridge that marks the boundary between them.  What happens to the age of the seafloor as distance increases away from the Mid-Atlantic Ridge?

Q26.  Is crust being created or destroyed at this plate boundary (and other spreading ridges)? 

Q27.  Is this plate boundary divergent, convergent, or transform? ________________

Q28.  Focus on the northern Atlantic Ocean, near the east coast of the US and the northwest coast of Africa.  How long ago did the northern Atlantic Ocean begin to open up or start spreading?  Describe your reasoning.

Q29.  Did the northern Atlantic Ocean basin start opening at the same time as the southern Atlantic Ocean basin?  How much older or younger is the northern Atlantic basin than the southern Atlantic basin?   Describe your reasoning.
F.  Apply what you have learned 

Turn your attention to the Pacific plate.  Note that the Pacific Ocean is comprised of several plates; we want to focus on the very large Pacific plate (not the Nazca plate, or Cocos plate, or Philippine plate or other plates.)  The Pacific plate is “born” underwater at the East Pacific rise, the spreading ridge west of South America.  It is being destroyed at convergent boundaries around its northern, western, and southern boundaries. 

Q.30  Is the East Pacific Rise spreading faster or slower than the mid-Atlantic Ridge and how can you tell - without doing any calculations?  Has the rate been constant over time?

Q31.  Find Challenger Deep again.  Describe the relative age of the seafloor in that area.  What is happening to the seafloor here?
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