SHAKE, RATTLE, AND ROLL

Dynamics of Plate Tectonics

Plate Tectonics 

1. What is tectonic plate theory?

2. Identify and describe the major types of plate boundaries indicating causes and effects.

Earthquakes & Seismograms 

Read the paragraphs on earthquakes and seismograms.  Click on the links to watch the animations of primary waves, secondary waves, and surface waves.  Then click on the link for   Seismograms From a Recent Earthquake to answer the following questions.

3. Which location experienced the greatest shock?

How can you tell? 

4. Which location is probably closest to the epicenter?

5. Which location is the farthest from the epicenter?

6. Name the four locations on the seismogram that received all three types of waves (P, S, and L) and identify the times each of the three waves arrived.

Location 1 _________________

P________
  
S________

L________

Location 2 _________________

P________
  
S________

L________

Location 3 _________________

P________
  
S________

L________

Location 4 _________________

P________
  
S________

L________

7. Which type of wave is the fastest?

8. Which type of wave is the slowest?

9. At which location did the P and S waves arrive closer together -- San Francisco or Hawaii?


    What does this tell you about the location of the epicenter? 

10. At some locations, not all of the three waves arrived. Which locations appear to have received only P and L waves, but no S waves?

11. Which locations appear to have received only L waves?

12. Did San Francisco receive a P wave?


     Did Los Angeles? 

13. Compared to the size of the earth, these two cities are close to each other. Why do you think the P wave arrived in one of these cities but not in the other? Make a good hypothesis to explain this observation.

14. Look at the L waves for Kingston, for Jamaica and for Miami, Florida. Which L-wave -- Kingston or Miami -- is probably closer to the epicenter?


     How can you tell from the seismograms? 

15. Did Kingston receive a P wave?


    Did Miami receive a P wave? 

16. These two cities are not very far from each other on the earth. Why did the P wave arrive in one of these cities but not in the other? Make a good hypothesis again.
Volcanic Eruptions & Weather/Climate Change

17.   A good average for Mt. Pinatubo's eruptive density is 2000 kg/m3, consisting of 

 ash, pumice, and some basalts. How much did the entire eruptive mass weigh?
18.  If 1% of this mass was gas, what was the mass of the gas within the eruptive material?
19.  The U.S. Geological Survey estimates CO2 content at 15% of the total gas mass, 

  84% was water vapor, and 1% was trace gases such as heavy metals.  What is 

the approximate weight of CO2 from the Mt. Pinatubo eruption?
20.  The total anthropogenic (human-produced) CO2 is approximately 7700 million 

tons per year. What percentage of this number is the calculated CO2 content of 

the Mt. Pinatubo eruption?
21.  How many Mt. Pinatubos would have to erupt to produce 10% of the total annual anthropogenic CO2?
22.  On the basis of these calculations, do you conclude that volcanic eruptions dwarf human sources of CO2?  Likewise, do they create long-term climatic changes?
23.  Access the link provided and determine if volcanoes can have short-term effects upon weather patterns.  Use information from at least two case studies to support your hypotheses.
Continental Drift and Plate Tectonics

24.  According to the data provided and estimates for the rate of separation, how far 

had Gondwanaland and Laurasia separated before they each began to break apart?
25.   How wide should the Atlantic Ocean be at its WIDEST point?
26.   If the Atlantic Ocean is estimated to be 2,575 km wide at its widest point according   to modern cartographic data, how has the rate of continental drift changed?
27.    Explore the animation provided to identify several species that evolved during each of the primary eras described above. Then view the animation at the second link provided to help you visualize how the geology of the surface of Earth changed 

during specific time periods. Use this information to explain how continental drift 

may have contributed to the specific diversity or change that defined each species.

