Sample exam questions

Short answer questions

What is the main control on volatile solubility in magmas?

Silicic magma chambers are sometimes replenished with basaltic magma. Compare and contrast such a replenishment event when the basaltic magma is dry (i.e., water-poor) vs. when the basaltic magma is wet (i.e., there are several weight per cent of dissolved water in the basaltic magma).

Explain the difference between the structural margin and the topographic margin of a caldera.

Intracaldera ignimbrite is typically much thicker than extracaldera ignimbrite. Discuss a situation where the thicknesses are comparable.

When a basaltic caldera forms, the volume of erupted magma is small compared to when a silicic caldera forms. Why is this so?

Why are caldera geothermal systems commonly associated with resurgent domes? 

Plinian eruptions typically form an eruption column which initially rises vertically, then expands laterally as an “umbrella” cloud once the point of neutral buoyancy is reached in the atmosphere. Explain the concept of the “stagnation point” in the umbrella region.

Explain the difference between an isopach and an isopleth.

Discuss two ways to distinguish a pyroclastic fall deposit from a pyroclastic flow deposit in the field.

What is meant by the term “quaquaversal” as applied to ignimbrite deposits? What is its relevance in terms of caldera formation?

Sector collapse events on volcanoes typically generate debris avalanches whose deposits are characterized by hummocks. Discuss how the size of hummocks varies from near the volcano to more distal regions.
What are two diagnostic field criteria to recognize and distinguish debris avalanche deposits in the field?

Discuss the concept of “bulking” as applied to lahars.

Longer answer questions
Examine Figure 5, which is a plot of failure volume vs. edifice volume of a volcano. The maximum limiting failure ratio is about 1:10, as shown by the straight diagonal line. For a given volcano volume, there is a range of failure volumes (which makes it difficult to use such a figure in a predictive sense). Explain the reasons for this range.

Examine Figure 5, which is a plot of failure volume vs. edifice volume of a volcano. The maximum limiting failure ratio is about 1:10, as shown by the straight diagonal line. For a given volcano volume, there is a range of failure volumes (which makes it difficult to use such a figure in a predictive sense). Explain the reasons for this range.

Examine Figure 6, which shows potential lahar pathways at Mt. Hood volcano, Oregon. Draw a grain-size distribution plot at points A and B for (a) a deposit from a cohesive lahar and (b) a deposit from a non-cohesive lahar (use the graphs on the next two pages for this purpose). Plot points A and B on the same graph (2 graphs total). Justify your plots in a paragraph.

