Geology 437; Fall 1999 - Final exam. Make it Legible!! Who?

[

. Provide accurate, concise, geophysically relevant definitions and/or explanations for the following terms:
Virtual geomagnetic pole

o

b.  Anderson’s theory of faulting

c. Thermal remanent magnetization

d.  Spin orbital resonance

e. Geocentric axial dipole hypothesis

f.  flexural strength (or flexural rigidity)



2. Imagine two plates separated by a spreading ridge. One plate is oceanic, the other largely continental.

A. The oceanic plate has transform faults (0-100 Ma), marine magnetic anomalies (0-200 Ma), and a hot
spot track (100-200 Ma). Carefully and concisely explain how you would reconstruct the history of
Euler poles for this plate.

B. The hot spot track on the oceanic plate is older than the transform faults and oblique to them, what is
your interpretation of the history of the plate’s motion? Explain and justify your thinking.

C. Carefully explain how you could reconstruct the Euler poles for the continental plate for the past 2000
Ma.



3. Examine the complete Bouguer anomaly map shown below. Assume the regional gravity variation is caused

by a lateral change in the thickness of the crust.

a. Draw contours for the regional on the left map and the residual on the right hand map; use a 2.5 mgal
Indicate (hachures) lows or highs. Neatness and accuracy count here.

contour interval.
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Which explanation of the local Bouguer anomaly is most probable? Sedimentary rocks of density 2,500
kg/m? are intruded by (1) rock salt with density 2,200 kg/m® or (2) granite with a density of 2,750 kg/m®.
Explain and justify your thinking.

In which direction is the crust thickening? Why?



4. How and why does changing the depth of the causative source affect a simple Bouguer anomaly? Why?

5. How and why does changing the depth of heat producing elements in the crust affect heat flow, temperature,
and geothermal gradient? Why?

6. How and why does changing the latitude of a causative source affect a magnetic anomaly? Why?

7. Suppose you could increase the elastic thickness of a continental plate. How would that affect the free air
anomalies over a mountain range? (and why?)



7. Consider the equations:
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a. Explain what the equations are about, what the difference is, what their use is (i.e. show your understanding).

b. Define and explain: A, Ao, H, D, gb, and k.



