World Earthquakes and Volcanoes Map Exercise, Instructions 

The  six maps are given as individual  jpg files  (and also as a layered Photoshop stack of maps).

Print out the six layers. 

Xerox the instructions and Maps 2-6 onto paper, and xerox Map 1 onto a transparency.   For best results do all the copying at the same time; machines tend to change scale from day to day.    Make one set for each 
3-4 students.

Supply each group with one red and one dark-colored WASHABLE transparency pen. (If they use permanent, you will have to throw the transparency away and do the copying all over again.)

The written Exercise, below, is one I used on the first day in my Upper Division 

      Plate Tectonics Class.  Simpler versions work fine for elementary students.

Feel free to alter thes materials to suit your own purposes.   

Isn’t plate tectonics great?    Enjoy!
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EARTHQUAKES, VOLCANOES AND PLATE TECTONICS:  







(In-class group activity.) 

Form a discusssion group of 3-4 students.  Volunteer one to be the Director, one to be the Artist, and one to be the Scribe.  

At the end of the session: Turn in the map set with the transparent overlay filled in  and the Group Discussion Questions filled in (one sheet per group).  You will be graded on the artist's work and the scribe's answers, so be sure they do a good job. 

Director: Read the instructions aloud and keep the group organized, moving, and productive.
Part 1. Earthquakes.  

a.  Use shallow earthquake locations to draw world plate boundaries.  
  Group: Examine Map 2 (Shallow Seismicity).  Can you see some plate boundaries in the 
pattern of earthquakes?

  Artist:  Carefully overlay the World Outline transparency on Map 2 and use a dark, erasable pen to draw the plate boundaries.   

  Group: Direct the artist.  Also, start working on the Group Discussion Questions; come to a 
consensus about the answers, and dictate them to the scribe.

        When the artist finishes drawing the boundaries (with help from the group), overlay them on Map 3 (the actual world plate boundaries) and see how you did.  Use this comparison to answer the Earthquake Discussion Questions.

  Artist (with help from Group): Write on the overlay the initials of the major plates.
NA: North American,  CA: Caribbean,  SA: South American,  EU: Eurasian,  AF: African,  TK: Turkish,   AR: Arabian,   IN: Indian,   AU: Australian,   PH: Philippine,   
AN: Antarctic,   PA: Pacific,   NZ: Nazca,    CO: Cocos,   JF: Juan de Fuca. 
b.  Use deep earthquakes to locate the major subduction zones. 

  Artist (with help):  Overlay the World Outline transparency on Map 4 (Deep Seismicity) and notice which plate boundaries are associated with deep earthquakes.  
Put triangular teeth on the subduction zone boundaries.  (As shown on Map 3, our symbol for 
subduction-type plate boundaries is a line with teeth pointing down the subducting plate.) 

  Scribe (with group direction):  finish answering the Earthquake Discussion Questions.
Part 2. Volcanoes 

a. Find the world's subduction-related volcanic arcs. 

  Group: Examine Map 5 (Arc Volcanoes).  Can you find the "ring of fire" around the Pacific?
Overlay the World Outline transparency on Map 5 and note the locations of these 
volcanoes compared to your plate boundaries.  

  Artist:  Use a red, erasable pen to draw in the major arc volcanic belts on the overlay.
b. Check out the hot spot volcanoes.
  Group:  Examine Map 6 (Hot Spot Volcanoes) with and without the overlay.  Do these volcanoes reflect the locations of plate boundaries?

  Scribe (with group direction):  Answer the Volcano Discussion Questions.

Names:  Director_________________  Artist____________________

  Scribe______________ Sidewalk Superintendent(s)__________________________
This page is due today, at the end of the session.

Discussion Questions.  Part 1, Earthquakes. 

Spreading centers:  How well do the shallow earthquakes locate and delineate the spreading centers?  Compare slow spreaders vs fast spreaders (e.g. Atlantic vs Pacific) 

Transform faults:  How well do the shallow earthquakes locate and delineate the transform faults?  Compare oceanic transform faults vs continental fault systems like the San Andreas.

Continental collision zones:  How well do the shallow earthquakes locate and delineate the Continental collision zones?  Are these clear, narrow plate boundaries? 

Subduction zones:  Why is the earthquake band at subduction zones so wide?  




Where are the deep earthquakes located compared to the shallow earthquakes?  



Where is the trench located within the shallow earthquake band?  



Find two subduction zone segments that are a-seismic;  i.e., they  have almost no earthquakes.   


Plate interiors: Are the plate interiors completely a-seismic?    Compare oceanic vs continental plate interiors. 

Discussion Questions.  Part 2, Volcanoes.

Arc Volcanoes:  How are the arc volcanoes placed with respect to the bands of shallow and deep earthquakes along the subduction zones?


Find two subduction zone segments that have no arc volcanoes.   



Hot Spot Volcanoes:  In general, is there a relationship between the locations of the hot spot volcanoes and the plate boundaries?  

Why, do you suppose, some of the hot spots (e.g., Iceland, Azores, Easter, Galapagos, Afar, East Africa) are near spreading centers? 

