Sample GLY 420G midterm 

20 pts each question. Answer 5 questions.

1)

a) Define coefficient of friction

b) What are typical values for rocks?

c) What type of rheology does Sillyputty exhibit? 

d) What is Poisson’s ratio?

e) What does a strain rate of 10-1 s-1 mean?

f) What is a typical geological strain rate?

g) What is effective stress?

h) List four common strain markers

i) What is Young’s modulus?

j) A unit circle when deformed in simple shear becomes an ------ ?

2) Explain the R/method of strain analysis. What is one of its advantages? 

3) Draw the Flinn diagram, and label the x and y axes. Indicate the flattening and elongation fields. Where would a lineated gneiss plot and where would a schist plot. If a rock plots on the diagonal (k = 1), what does this say about the type of strain. Where on the Flinn diagram do most slates plot. 

4) If a stress is applied to a rock at time t1 and removed at time t2, show the response of the rock on a strain versus time diagram for the following rheologies: 

1) elastic

2) viscous

3) elastico-viscous (piston- spring  in series)

4) firmo-viscous (piston-spring in parallel) 

5) Name three common deformation mechanisms in rocks and describe their features. Outline the temperature-stress conditions in the Earth’s crust for the three common mechanisms. Show, on a depth (in km) versus stress diagram, where in the crust would you expect the deformation mechanisms to be dominant. Assume a geothermal gradient of 30oC/km. 

4 ) In the sandbox experiment a partition is moved from left to right. Normal faults form in the left hand compartment and thrust faults from in the right hand compartment. Construct different Mohr-Coulomb diagrams for the left and right hand compartments. Show how the Mohr-Coulomb diagram changes in both compartments as the partition is progressively moved to the right. Show why thrust faults should dip at 30 degrees and normal faults at 60 degrees.

OR

What are the main characteristics of thin-skinned fold and thrust belts. Compare and contrast the Chapple and the Suppe models of fold and thrust belts in terms of rheologies. Show how a weak, a strong and a critical wedge in the Suppe model would evolve in terms of wedge shape. What are the effects of erosion and internal deformation on the wedge shape. What would the effect of high fluid pressure be on wedge deformation. Illustrate your answer with Mohr-Coulomb diagrams and wedge geometries.  

5) Describe the physics of the beer can experiment. What principle does it illustrate?

OR

 Describe the geometric features of thrust faults in thin skinned fold and thrust belts, and give examples. What does “piggyback” thrusting mean?.

