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Structural Geology final exam. December 10, 2008.

Part-I: Short-answer questions. Question 1 is required. You may skip either question 2, 3, 4, or
5. If you answer all 5 questions, | will grade the first 4. Answers should be 4 sentences or less in
length with well-labeled diagrams as required. (20 points each)

1) Carefully and accurately sketch a profile-plane view (2-D) of an overturned, asymmetric, tight,
similar antiform fold of a single viscous layer in a less-viscous matrix. Label the axial trace,
hinge point, upright limb, and overturned limb. Assume the hinge line of your imaginary fold has
a trend and plunge of 022°, 13°. What is the strike, dip, and dip direction of the fold profile
plane?

2) What are slicken lines, what do they tell you about fault slip, and what are their equivalents in
a plastic (mylonite) fault rocks?
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3) What is a positive flower structure? Provide a map-view sketch including sense of motion of a
bend in a fault where you would expect to find such a structure.

4) According to Mohr-Coulomb theory, thrust faults are mechanically unfavorable. Name two
mechanisms that can account for their existence and explain each. You must correctly

incorporate a Mohr diagram into your explanation of at least one of the mechanisms to receive
full credit.
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5) The mantle has an approximately linear-viscous rheology. Which deformation mechanism
governs this and what variables control the rheology of the mantle? Describe how a change in
each of these variables affects the rheology of the mantle.
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Part-Il: Map and graph interpretation.

6) Below is a simple geologic map of a distinctive sandstone bed (stippled) cut by a fault (heavy
black line). Complete/answer the following.

a) (10 points) Find the strike, dip, and dip direction of the sandstone bed north of the fault
where it crosses the ridge between Trout Creek and Elk Creek. You must show your
work to get credit.

b) (10 points) Find the strike, dip, and dip direction of the fault where it crosses the ridge
between Trout Creek and Elk Creek. You must show your work to get credit.

c) (10 points) Find the thickness of the sandstone bed on both sides of the fault. You must
show your work to get credit.

d) (2 points) What kind of fault is this?

e) (4 points) Does this fault obey Anderson's theory of faulting? Explain your answer in one
sentence (must match your answers in a and b).
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7) Below | have provided a topographic profile along line A—A’ on the map from (6). The
locations of the contacts are also marked. Answer/complete the following.

a) (10 points) Just for a moment, lets assume that you found an apparent dip of 27° along
this line of section for the sandstone bed north of the fault in (6). Construct an accurate
vertical cross section using the profile | have provided. Include the contacts between the
fault and the sandstone bed on both sides of the fault.

b) (4 points) Using the map and cross section you have constructed can you determine the
exact slip direction of the fault? Explain why or why not in one sentence. Note, you do
not have to do this, just briefly explain why you can or cannot do it with the information
I've given you.
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8) Below is a Flinn diagram where | have plotted the deformed shapes of two populations
(circles and squares) of sedimentary cobbles. Answer the following.

a) (2 points) Are the circles closer in shape to cigars or pancakes?
b) (2 points) Which data set records more strain, the circles or the squares?
c) (4 points) Assume both populations of strain markers experienced the same amount of

differential stress for the same amount of time. Provide two factors that might reasonably
explain their different shapes.

N
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9) Below is a stereonet with some data that | completely made up. Answer the following.

a) (2 points) What is the average trend and plunge of the lines represented by the circles?

b) (3 points) If the circles represent poles to planes, what is the average strike, dip, and dip
direction of these planes?

c) (2 points) What is the average trend and plunge of the lines represented by the
triangles?

d) (5 points) If the triangles are lines, and the circles are poles to planes, is it possible for
the triangles to be lines on the planes? Explain your answer in one sentence.
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