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Generalized geologic map of southern California. Half-arrows indicate relative motions along the San Andreas Fault. The fault is also a boundary between two of Earth's lithospheric plates. The relative motion of the Pacific Plate (under the Pacific Ocean) is northwest. The North American Plate is located east of the fault and is moving relatively southeast.   The two bodies of Miocene rocks (about 15 million years old) located along either side of the San Andreas Fault were one body of rock that has been separated by motions along the fault. 

a. You can estimate the average annual rate of movement along the San Andreas Fault by measuring how much the Miocene rocks have been offset by the fault, and by assuming that these rocks began separating soon after they formed. What is the average annual rate of fault movement in centimeters per year (cm/yr)? 

b. The average yearly rate of movement on the San Andreas Fault is very small. Does this mean that the residents of southern California have nothing to worry about from this fault? Explain. 

c. An average movement of about 5 m (16 ft) along the San Andreas Fault was associated with the devastating 1906 San Francisco earthquake that killed people and destroyed property. Assuming that all displacement along the fault was produced by Earth motions of this magnitude, how often must such earthquakes have occurred in order to account for the total displacement? 

