USESO 2022
Open Exam

Section |

Instructions:
— Section I consists of 30 multiple choice questions. Each question is worth 2 points.

— Questions are not ordered by difficulty.



1. A petrologist infers that a rock cooled very quickly from a silica-rich melt. A rock represented by which labeled
region(s) of the graph would be consistent with this inference?

Crystallization temperature —

Crystal size —

1 only
2 only
3 only
4 only
Either 3 or 4
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2. Earth’s early atmosphere, often referred to as its primary atmosphere, was largely produced by the outgassing
of magma. How did the formation of oceans most significantly change the composition of this atmosphere?

A. Increase in nitrogen

B. Increase in oxygen

C. Decrease in carbon dioxide
D.

Decrease in argon

3. Flow between ocean basins, or interbasin transport, can have significant effects on the global ocean circulation.
On average, interbasin transport brings freshwater into the Atlantic basin. If the magnitudes of freshwater flux
from precipitation, evaporation, and runoff into the Atlantic are denoted P, F, and R respectively, which of the
following must be true?

A.P-R=F
P+R=F
P-E+R>0
P-E+R<O
P+E-R<O
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4. Although surface conditions on Venus are very different from those on Earth, aeolian features have also been
observed on Venus’s surface. However, some recent research indicates that aeolian features may be less common
on Venus due to a lack of sediment. Which of the following incorrectly explains why this discrepancy may exist?

A. Venus’s thick atmosphere prevents meteorites from forming surface sediment.
B. Venus’s dense atmosphere slows winds, preventing sediment transport.
C. Venus has no liquid water or ice on its surface to erode rock.

D. Venus has no plate tectonics to promote erosion.
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5. The following image shows a map of a coastal region in the Northern Hemisphere with wind blowing over the
ocean towards land. Which of the following best describes what will happen to water at the surface and at depth,
respectively?

Top view

A. Moves parallel to the coast; upwelling
B. Moves parallel to the coast; downwelling
C. Moves away from the coast; upwelling

D. Moves away from the coast; downwelling

6. Earthquakes with a hypocenter depth greater than 300 km are known as deep-focus earthquakes. Which of the
locations on the bathymetric map below has the greatest concentration of deep-focus earthquakes?
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7. A ridge on an upper-air map would dissipate most quickly if directly underlain on the surface by a:
A. High-pressure region
B. Low-pressure region
C. Ridge
D. Trough

8. Shown is a modeled density profile of the region around the mouth of the Mediterranean Sea (left - Atlantic;
right - Mediterranean). On the Mediterranean side of the Strait of Gibraltar, internal waves are periodically
generated and observable from satellites.
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Select all of the following that are true.

I) The Camarinal Sill likely generates most of the eastward propagating internal waves.
II) Internal waves are more prominent on the Mediterranean side due to a strong halocline.
III) Westward-propagating internal waves become more observable in the Atlantic when a strong thermocline
is present.
A. Tonly
IT only
I and II
I and III
I, 11, and IIT
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9. Katabatic winds are strong downslope flows that dominate the Antarctic surface wind field for much of the year.
Which of the following statements are true?
I) Coastal katabatic winds are typically strongest during austral (southern) winter

IT) Katabatic winds are approximately in geostrophic balance

I only
IT only
I and II

o aw =

None
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10. The Isabella anomaly (IA) is an upper-mantle, high-speed P wave anomaly within California’s southern Great
Valley and the foothills of the Sierra Nevada. It is hypothesized to be either the sinking mafic root of the southern
Sierra Nevada batholith or a fossil slab that is a continuation of the Monterey microplate translated beneath the
Great Valley. Which of the following options are true and would support the second theory?
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I) The Isabella anomaly consists of relatively soft, hot material.

II) The crust between the eastern portion of the mountains is thin.

I only
IT only
I and IT
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None

11. Historical sunspot observations are one of the oldest and most continuous records in the earth and space sciences.
Sunspot minima, during which few sunspots are counted, are associated with what climatic effect?

A. Warmer temperatures only in the northern hemisphere
B. Cooler temperatures only in the northern hemisphere
C. Warmer temperatures in both hemispheres

D. Cooler temperatures in both hemispheres
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12. The accompanying map is of the Canary Islands o the coast of Africa with the Cumbre Vieja volcano labeled.
This volcano erupted over several months in 2021, forcing thousands to evacuate.

Identify all of the following statements that are likely true of Cumbre Vieja:

I) The Canary Islands are located on a plate boundary.
I) Only the western islands in the chain are volcanically active.

1) The 2021 eruption involved andesitic magma.

A. | only
B. Il only
C. Il only
D. land Il
E. None

13. The complexity of silicate structures (e.g., complex network silicates to simple isolated tetrahedra) can in uence

the bulk properties of rock made from those silicate minerals. Which of the following trends is associated with
increasing silicate complexity?

[) Increasing melting point

I1) Increasing viscosity of magma

A. 1 only
B. Il only
C. land Il
D

. None
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