Partitioning Strain at Oblique Subduction Zones – Student Instructions

This is an exercise to identify and quantify faults and other submarine features related to subduction zones. From measurements of directions, offsets, lengths and other measureable quantities you should be able to infer whether the feature is a fault or other feature, how much movement there has been along faults, and what the direction of motion is along faults. From there many other inferences about the tectonics of subduction zones can follow.

1. Download the high resolution pre-processed image of the bathymetry of the fore-arc thrust belt north of the island of Puerto Rico here.

2. Open the image in software that allows you to zoom in and out on the image and show it at its full resolution.

3. Determine the scale of the image and what the real size of each pixel of the digital image represents.

4. Try to identify at least 3 faults in the image and determine what type (thrust, normal, or strike-slip) they are. What are the criteria you use to determine fault type?

5. Measure the amount and direction of slip of each identified fault. Is this easier for thrust, normal, or strike-slip faults? Why? Are some faults combinations of types?

6. What is your estimate of total minimum offset for the faults all together? Can you make an estimate for all the faults over the whole image? What is the average direction of movement overall? How does this compare to the given relative plate motions for this plate boundary?

7. What assumptions did you make for your estimates?

8. Is there more offset (and how much) on one type of fault than another in your image?

9. Is there another type of data that would verify your inferences/conclusions such as side-scan sonar, earthquake location and focal mechanisms, rock samples, or other? 

