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Volcanoes and Plates

Background

The lithosphere is made up of tectonic plates that move independently of one another.  Some of the plates are moving together, some are moving apart, and still others are sliding past each other.  The zone, often thousands of kilometers long. Where plates meet when they are moving together is called a convergent boundary (Figure 1).
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The zone where plates are moving away from each other is called a divergent boundary (Figure 2).  This is a divergent boundary that has resulted in a rift valley (i.e. crest of some ocean ridges and Great Rift Valley of East Africa).
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The zone where plates are sliding past each other is called a transform boundary (Figure 3).  The San Andreas Fault in California is a famous example of a transform boundary.
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Of the three types of plate boundaries, volcanoes are associated most often with the first two, convergent and divergent boundaries.  (Volcanoes also occur over hot spots, which will be covered at a later time).  Because the plate boundaries are so different—moving toward each other and moving away from each other—the volcanoes that occur in each zone are different.
Volcanic rocks found in the two zones also differ.  Andesite is a dark grey rock, and rhyolite is a grey or pink rock.  Andesite and rhyolite are both found where plates converge (move towards each other).  Basalt is a black rock found where plates diverge (move away from each other).  Color differences result from the different amounts of a substance called silicon dioxide that are found in each kind of rock, as well as different amounts of iron and other constituents.  Geologists look for clues in volcanic rocks to tell them what type of plate boundary exists at that location or that existed at a given location in the past.
Procedure

In this activity, you will plot the locations of volcanoes using a different colored pencil for each rock type associated with it.  From your finished map you will determine the type of plate boundary that occurs at the locations you have plotted.
1. Using the longitude and latitude coordinates on the Data Sheet, plot all volcanoes on the World Grid Map.  (Note: this is only a partial list of the world’s active volcanoes.)  The Data Sheet also indicates the percent of several substances found in magma at each location.  These substances are silicon dioxide (SiO2), aluminum oxide (Al2O3), and two compounds of iron oxide (FeO + Fe2O3).  Variation in the relative amounts of these substances results in different types of rocks.  Use a different colored pencil for the rock type associated with each volcano as follows:
a. Andesite – red

b. Rhyolite – blue

c. Basalt – green

2. Sketch in lines where you think plate boundaries occur.

3. Write “divergent” where your data indicate two or more plates are moving apart.  Write “convergent” where your data indicate two or more plates are moving together.

Questions/Conclusions
1. On what data did you base your location of the plate boundaries?
2. Based on what you have learned in this activity, describe the relationship between volcanoes and plate boundaries?

3. What type(s) of volcanic rock is/are generally found at divergent plate boundaries?
4. What type(s) of volcanic rock is/are generally found at convergent plate boundaries?
5. Compare your sketch of plate boundaries to our original plate boundaries map.  How does your map showing volcano locations compare to our original plate boundaries map?

6. Volcanic rocks are often classified based on color, as follows:

a. Rhyolite is generally gray/pink

b. Andesite is usually dark gray

c. Basalt is usually black

The color of volcanic rocks is partly related to the proportion of silicon dioxide they contain.  Which of the rocks listed on the data sheet tend to have the highest proportion of silicon dioxide?

7. Which has the next highest?

8. Which has the lowest?

9. Based on the information provided on the data sheet, what generally happens to the proportion of iron oxide (FeO + Fe2O3) in volcanic rock as the level of silicon dioxide (SiO2) increases?
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