GEOPH624 

Homework 4 

Take Home Exercise, do not need to hand in
Problem 1 (25 pt). For the following moment tensors (given in dyne•cm, 1 dyne = 10-5 Newton)
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(1) Plot the focal mechanisms by using the program called “momten” (login as user and type  “momten” or “~ygu/geop421/bin/momten” depending on your setup, enter four input options as 2, 1, 2, 1 for each run to use polar diagonal-first input and output format) and identify the earthquake as mainly thrust, normal, or strike slip for each case.   A value such as 1.2 x 1024 can be entered as 1.2e24 on the computer.  These are lower-hemisphere projections.   Draw carefully on paper (in scale) if you are unable to print the output.

(2) Use a small solid circle to indicate on the plots where the maximum compressive axis goes through.  Do the same for the dilatational axis (maximum dilatation) but use empty circle(s).   Use vectors to draw on your plot two positions of the largest S motions.
(3) Report the rough strike direction(s) for each case.

(4) There is one earthquake in this group that is intrinsically different from others in earthquake faulting.  Identify this earthquake and justify your answer.

(5) Note there is usually a P and a T label on the “momten” outputs.  Think of why there is usually one.   Draw a special types of beachball (by hand) where you may need to label two P and two T locations, explain.

Problem 2 (15 pt). In a homogeneous halfspace with density 3.0 g/cm3 of P and S wave speeds of 7 km/s and 4 km/s, respectively.  There is a small region containing the fault with an area of 50 km2.  The fault slips by 20 m (length of slip vector).  The fault geometry shows that strike ()= 120°, rake ()=10° and dip ()=80 °.

(1) From Aki and Richards (Quantitative Seismology, bible of geophysics), we can obtain a relationship between moment tensor elements between the moment tensor and the three geometric angles, 
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            Compute the full moment tensor  (keep in mind the convention is in dyne*cm).

(2) Plot the moment tensor and identify the faulting type.  Also, report the approximate strikes of the two fault planes and their associated dips.
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