
Instructions:

– Section I consists of 10 multiple choice questions, with each question worth 2 points. There is only one correct
option on multiple choice questions

– Section II consists of 2 multipart free response questions

– A non-graphing, non-programmable calculator is allowed; show all work for calculations

– Recommended time management: 30 minutes on each section



Section I

1. (2 points) You discover a planar vein of quartz exposed from a perfectly vertical roadcut on flat ground, as
shown in the figure below. The thickness on the ground is 0.25 m, while the thickness on the wall is 0.40 m.

0.25 m

0.40 m

Which of the following is closest to the true thickness, in meters?

A. 0.05 m

B. 0.10 m

C. 0.15 m

D. 0.20 m

E. 0.25 m

2. (2 points) Bouguer gravity anomaly profiles can be used to study geologic structures by detecting underground
density variations. Positive anomalies occur in regions where density is relatively high compared to surrounding
country rock, while negative anomalies occur in regions where density is relatively low.

Assuming any hanging walls are left of center, match the above Bouguer gravity profiles to their corresponding
structure.

A. 1 - normal fault, 2 - mafic dike, 3 - reverse fault, 4 - sedimentary basin

B. 1 - reverse fault, 2 - mafic dike, 3 - normal fault, 4 - sedimentary basin

C. 1 - normal fault, 2 - sedimentary basin, 3 - reverse fault, 4 - mafic dike

D. 1 - reverse fault, 2 - sedimentary basin, 3 - normal fault, 4 - mafic dike

E. 1 - mafic dike, 2 - sedimentary basin, 3 - reverse fault, 4 - normal fault
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3. (2 points) Which of the following is consistent with a tectonic environment in which very old oceanic crust
subducts under an island arc?

A. A relatively narrow forearc basin and a steeply-dipping Wadati-Benioff seismic zone

B. A relatively narrow forearc basin and an abundance of granulite facies

C. A relatively wide forearc basin and back-arc compression

D. A shallow-dipping Wadati-Benioff seismic zone and an abundance of granulite facies

E. A shallow-dipping Wadati-Benioff seismic zone and back-arc extension

F. A steeply-dipping Wadati-Benioff seismic zone and back-arc compression

4. (2 points) Geosphere dynamics may affect climate in interesting ways. Which of the following is not true about
the interaction of the geosphere with the global climate?

I) Greenhouse climates tend to be associated with faster mid-ocean ridge spreading rates than icehouse climates

II) The eruption of supervolcanoes like Yellowstone initially cools the planet

III) The weathering of silicates is a net carbon sink

A. I only

B. II only

C. III only

D. II and III

E. I, II, and III

F. None

5. (2 points) Which of the following tectonic environments is most likely depicted by the geotherm and solidus
curves shown below?

A. A

B. B

C. C

D. D
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Refer to the �gure below for questions 6 and 7 . The �gure below divides Earth's surface into three regions
according to the seismic waves (or lack thereof) that are observed in each after an earthquake. Note: the arrow
points to a portion of region Y seen on the other side of the globe.

6. (2 points) Where, approximately, did this earthquake most likely occur?

A. Southeast Asia

B. O� the coast of South America

C. Near the Mediterranean

D. The North Pole

E. The South Pole

7. (2 points) Consider if the radius of the outer core was increased. Which of the following would be true?

I) Only P-waves would be observed in Y

II) Y would move towards X

III) Surface waves would be observed in Z

IV) Z would expand

A. I only

B. II only

C. I and III

D. II and IV

E. II, III, and IV
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8. (2 points) Three drill cores, each of 800 m depth, are drilled in a line, each spaced 200 meters apart. The width
of each core can be neglected. Let� represent the true dip. Assume no overturning unless otherwise stated.

Di�erent geologic beds are denoted as di�erent colors and are labeled A-G.

(a) Which of the following best describes the structure immediately surrounding the fault?

A. Rightward dipping planar beds

B. A syncline above the fault plane with an anticline below the fault plane

C. A single syncline split by the fault

D. An anticline above the fault plane with a syncline below the fault plane

(b) Which of the following most accurately describes the fault?

A. A normal fault with � � 69.4 degrees

B. A normal fault with � � 20.6 degrees

C. A normal fault with � = 20.6 degrees

D. A reverse fault with � � 69.4 degrees

E. A thrust fault with � � 20.6 degrees

F. A thrust fault with � = 20.6 degrees
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