Subduction Zone Discovery Module

In this module students will be provided with data regarding the depth of subduction zone earthquakes (from the approximate top of the slab) and surface volcano locations for Central America, they will then plot this data on a map and develop a hypothesis regarding their relationship.  As part of this exercise students will create a cross-section of some of the earthquakes, and determine the dip of the slab.  The students will then be asked to look at a map of subduction zone earthquake depths for another location and predict where they would expect the volcanoes to be located.  They will compare their results with the location of the actual volcanoes in the region.  The students will then create a cross-section of the new subduction zone (Tonga) and determine the slab dip for that location. Finally, students will develop a hypothesis regarding slab dip and the distance volcanoes are from the trench (marked on both the Central America and Tonga maps) and test that hypothesis on the Cascadia subduction zone. 

Conceptual Skill Development:

3-D thinking skills

Linking skills (observation to hypothesis)

Discovery Skills

Hypothesis development and testing

Observational Skills

Teamwork

Geologic Concepts

Subduction zone dynamics

Melt creation

Mapping Skills

Volcanic Arcs

Graphing

Dip Calculations

Activity:

CENTRAL AMERICA SUBDUCTION ZONE

Step 1: Plot the locations of the earthquakes listed below located at 6, 50, 100, and 150 km depth on the attached map (use a different color for each depth). Note, these are not the only earthquakes in this area but have been chosen to illustrate the shape of a slab without undo plotting. (Table 1 and Map of Central America Subduction Zone with Volcanoes but without Earthquakes)

Step 2: Contour the earthquakes by depth.

Step 3: Draw a cross-section of the earthquakes on the attached profiles provided for you.

Step 4: Determine the dip of the slab.

Thought Questions:

1) Based on your map and profile, is there a relationship between the top of the slab as defined by earthquakes and where volcanoes occur on the surface?  If so, what is this relationship?

2) Based on this relationship, think about how slab dip (the angle of the slab as it descends into the mantle) affects how close volcanoes are to the trench.  Will volcanoes be closer or farther from the trench when the slab is dipping steeply?

3) Develop a hypothesis predicting where earthquakes will be located relative to the depth of the earthquakes from the top of the slab.  Now develop a hypothesis regarding how the dip of the slab will affect how close volcanoes are to the trench.

Will your predictions come true? Tonga-Figi Subduction Zone
Step 1: The attached map is an area called the Tonga-Figi subduction zone, on it are plotted earthquakes color-coded by depth.  Contour these earthquakes from the top of the slab such that your contours are depth contours to the top of the slab.  Based on these earthquakes, draw on the map where you would expect the volcanoes would be.

Step 2: Using the attached topographic profile, plot the earthquakes and create a profile of the top of the slab.  Put where you would expect the volcanoes to be based on slab depth on the profile.

Step 3: What is the dip of the Tonga-Figi Slab?

Thought Questions:

1) Look at your profile, identify the trench and then look at the distance to the volcanoes. Did your prediction relating slab dip and volcano location come true?

2) How would you proceed to further test your hypotheses regarding the depth of earthquakes and where volcanoes occur and the relationship between slab dip and distance from the trench.

AGE OF OCEAN LITHOSPHERE

Step 1: Look at the age of the oceanic plate at the trench of the subduction zone in central America.  Compare this to the age of the lithosphere at the Tonga-Figi subduction zone.  Compare the dip of the slabs at each location.

Thought Questions:

Develop a hypothesis about the age of the oceanic lithosphere at the trench and the dip of the oceanic slab.   

Now look at the age of the oceanic lithosphere at the Cascadia trench subduction zone, would you predict that the slab would be steeply dipping or shallowly dipping?  

Without looking at the subduction zone earthquakes how could you test your hypothesis based on the work you did above (think about the volcanoes).

TABLE 1

	Central America
	-94.29
	14.3
	6

	Central America
	-94.1
	14.15
	6

	Central America
	-93.74
	13.95
	6

	Central America
	-93.49
	13.82
	6

	Central America
	-93.14
	13.61
	6

	Central America
	-92.94
	13.5
	6

	Central America
	-92.59
	13.31
	6

	Central America
	-92.39
	13.2
	6

	Central America
	-92.08
	13.06
	6

	Central America
	-91.848
	12.9533
	6

	Central America
	-95.1786
	16.4225
	50

	Central America
	-94.8333
	16.0411
	50

	Central America
	-93.8095
	15.3947
	50

	Central America
	-92.9524
	14.8861
	50

	Central America
	-91.9637
	14.5357
	50

	Central America
	-91.1224
	14.0357
	50

	Central America
	-90.2444
	13.625
	50

	Central America
	-89.6607
	13.3809
	50

	Central America
	-93.1048
	15.9089
	100

	Central America
	-92.375
	15.3103
	100

	Central America
	-91.6345
	14.9643
	100

	Central America
	-90.912
	14.5357
	100

	Central America
	-89.9883
	14.0179
	100

	Central America
	-89.5179
	13.7529
	100

	Central America
	-92.9905
	16.2994
	150

	Central America
	-92.1726
	15.6706
	150

	Central America
	-91.4516
	15.1161
	150

	Central America
	-90.7748
	14.6518
	150

	Central America
	-89.9792
	14.3125
	150

	Central America
	-92.796
	16.5446
	200

	Central America
	-91.981
	15.8903
	200

	Central America
	-91.4333
	15.4375
	200

	Central America
	-90.6468
	14.8214
	200

	Central America
	-89.9619
	14.477
	200


