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NAME                                                                          
Structural Geology Problem Set



due Wednesday, April 1

On Wednesday, we will examine the connections among earthquakes, structural weaknesses in bedrock, and huge rock avalanches called sturzstroms. Start by getting a little background by reading the whole chapter on mass movement in either of the two Chernicoff Geology books (blue or green, chapter 13) or in Marshak’s book Earth, Portrait of a Planet (chapter 16). Notice that each of the books describes the gigantic landslides that have modified the shapes of the Hawaiian islands that we read about in the Silent Earthquakes article! DO NOT WRITE IN OR MAKE ANY MARKS IN MY BOOKS.

What are the differences between a rock (debris) avalanche and a landslide?

What kinds of things can provide zones of weakness along which landslides and rock avalanches can detach, and how are those weaknesses typically oriented?

How would you recognize the source region for such a landslide or rock avalanche?

How would you recognize a landslide deposits or a rock avalanche deposit?

The rock avalanches described in the study that we will focus on in class on Wednesday involve between 3 x 106 m3 and 375 x 106 m3 of material (yes, that’s 3 to 375 million cubic meters of material). In order to put that into perspective, do the following back-of-the-envelope calculations. Show all of your work, and be sure to show units.

· A good-sized one-family house has a footprint of about 9 x 9 m, and each floor is roughly 3 m high. If such a house has two floors, what is the total volume of the house in cubic meters? 

How many houses would it take to make a total volume of 3 x 106 m3? How about 375 x 106 m3?

· The Hamilton College Field House is approximately 100 m x 50 m x 8 m. What is the total volume of the Field House in cubic meters? 

How many Field Houses would it take to make a total volume of 3 x 106 m3? How about 375 x 106 m3?

The rock avalanches that you will shortly read about are located in northwestern Argentina.  

· On which plate is Argentina located?  

· What is the nearest plate boundary?

· Which plates are involved?

· This plate boundary is a convergent boundary. Is Argentina on the over-riding plate or the down-going plate? What evidence from the topography and geology of South America can you cite to support your claim (other than the fact that plate maps show teeth pointing in the direction of subduction)?

Next, read only pages 934-938 in the following article (posted on Blackboard):

Hermanns, R.L., and Strecker, M.R., 1999, Structural and lithological controls on large Quaternary rock avalanches (sturzstroms) in arid northwestern Argentina: Geological Society of America Bulletin, v. 111, p. 934-948.

Note that the authors are a bit casual about their use of the terms in this article. Sometimes they refer to the deposits as landslide deposits and sometimes as rock avalanche deposits (sturtzstroms). As you discovered in the general reading, a rock avalanche strictly speaking is a turbulent cloud of rock mixed with air and other debris. A landslide, strictly speaking, is a coherent body of solid material. In either case, they are emplaced swiftly, although rock avalanches are the speedier of the two and can travel at speeds exceeding 200 km/hour.

Make a list below of terms you encounter that you do not know the meanings of, look up the definitions (carefully!), and write the definitions: 

Answer the following questions:

· How did the authors locate and identify “landslide” (rock avalanche) deposits in this region of Argentina?

· Describe the physiography of this area of Argentina.

· Describe the general geology of the region.

· Summarize the structural/tectonic activity in the Sierras Pampeanas area that began in Late Miocene time (be sure to cite specific dates).

· Why do the authors believe that many of these deposits are truly rock avalanches rather than landslides?
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