Volcano spacing in volcanic arcs
MARGINS Mini Lesson Plan:
Overview: Significant questions in geology remain unanswered.  One unanswered question is why are stratovolcanoes evenly spaced in volcanic arcs.   In this lesson, students will measure stratovolcano spacings in GoogleEarth.  Groups of 2-3 students will pose a question on the controls of stratocone spacing in volcanic arcs.

Audience: Undergraduate tectonics, geophysics, or structure class.   Students should be aware of plate tectonics and subduction zone mechanics.
Materials:

Slide show (Powerpoint)

Google Earth

Part 1: Watch slide show on volcano spacing. (10 minutes)
Part 2: Make some measurements (20 minutes)
Open GoogleEarth. Expand the geographic features layer and select volcanoes.  Zoom into a volcanic arc.  Using the ruler tool, measure stratovolcano spacing in GoogleEarth for a continental (e.g. Andean, Central American, Mexican, and Cascadia) and an oceanic (e.g. Aleutian, Marianas, Antilles) arcs. Be sure these that you are measuring stratovolcanoes by clicking on volcano icon.  What is the average for each arc?  
As a class, compile average spacings for oceanic and continental arcs.

Class discussion:  How do continental arc volcano spacings differ from oceanic arcs?  Summarize key points on the board.  Brainstorm explanations for the differences.
Part 3: Begin an investigation. (10 minute discussion of explanations.  Use rest of class time for meeting with group.  1 week homework assignment)
The possible explanations for volcano spacings include: 
1. increased basaltic flux from the mantle beneath stratocones 
2. increased volatile flux from the slab (H2O, CO2) beneath stratocones 

3. lithosphere and crustal thickness control

4. tectonic (extension vs. compression) control

5. the load of stratocone “steals” dikes

6. average composition of the crust

As a groups of 3-4 students, select one of these possible explanations to investigate further.  Before you begin, write a question that you hope to answer.  For example, how does lithospheric thickness affect volcano spacings?  Discuss question with your teacher or TA.  

For this study, use the raw data the class prepared for average volcano spacings for different volcanic arcs.  When trying to answer your question, think about what are the measurable observations (gas composition, lithospheric thickness, depth to slab, stratocone volume).

Prepare a 10 minute presentation for the class on your results.  How do you interpret your results?  Be sure to discuss the unknowns and problems with this study.

