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Volcanoes and Volcanism

(Chapter 12)

Volcanic rocks and processes

Volcanic materials

· Ejecta (hot materials)
— Lavas (massive to breccias, in various styles such as pahoehoe, aa, pillow)
— Pyroclastics (ash, cinders, bombs, ash flows / ignimbrites [variably “welded”])
— Gases (pre-, syn-, post-eruption — H2O, CO2, SO2, H2S, HCl)

· Volcaniclastic rocks (cool materials, typically water worked)
— Debris and mud flows (lahars), volcanic sands and muds

· Other active features of volcanic systems — geothermal systems (circulation / release of hot fluids); earthquakes (accompany magma movement)

· Think about comparisons with sedimentary rocks

Types of volcanoes

· Basic types — divided by locus of eruption / structure and by composition

· Central vent: cinder cones (Sunset Crater) to domes (Inyo Craters, CA) to stratovolcanoes (Mt. Fuji, Mt. St. Helens)— form by one or many eruptions from a central conduit
· Fissure: flood basalts (Columbia River, Siberian), mid-ocean ridges (Iceland, East Pacific Rise), hot spot rifts (Kilauea) — form by one or many eruptions from a elongate fracture zones; typically basalts but can occur in more felsic systems — lava flows can be very large
· Caldera: rhyolitic (most common; Long Valley, CA; Yellowstone) to intermediate (Crater Lake, OR) or basaltic (“crater” at Kilauea) — form by eruption along generally circular fractures above a large magma chamber; collapse into the caldera takes place during eruption by magma loss from chamber — among the single largest eruptions known (>3,000 km3)
Control on types

· Magma temperature, composition, and eruption rate control the nature of the edifice based on the style of eruption — more explosive with higher silica, water contents (see figure on back)

· Tectonic controls key in governing magma types (summarized in earlier lectures)

Volcanoes and people

· Hazards: pyroclastic and mud flows; ash and lavas; volcanic tsunamis; volcanic gases — property damage and casualties; assessment of hazards critical in many areas

· Resources (geothermal energy, minerals, water, soils)
— Volcanic processes redistribute heat and materials as magmas cool; some generate electricity ± other materials — active geothermal systems as an example; they comprise one group of modern ore-forming environments (e.g., sea-floor sulfides, shallow Au-Ag deposits)

· Climate effects — release of fine ash and especially volcanic gases (CO2, SO2) into the stratosphere can have local / short-term (hours / days) to global / long-term (years, millenia) effects on climate (and life) — e.g., Mt. Pinatubo (1991); Siberian flood basalts (Permian extinction)

Review and Next Class

ALSO SEE SUMMARY AND REVIEW AT THE END OF EACH CHAPTER

· What are the major controls on volcanic eruptions? What kind of volcanic rocks (texture and mode of origin) does one find in explosive versus passive eruptions?

· If a magmatic system evolves with time by crystal fractionation (or assimilation of continental crust), how would you expect the compositions to vary with time? How would you expect eruptive style to change over time? What would be the key minerals in early forming lavas versus late-forming lavas?

· Where do we find the major kinds of volcanoes around the globe? What controls this distribution?

· Where are volcanic hazards most likely to be important? Geographically? Geologically? (i.e., near what kinds of volcanoes and where)

· Where would one look for resources generated by volcanic systems? Geothermal? Minerals?

· Read Chapters 16 and 5 (Weathering and Erosion / Sedimentary Rocks)

· In general terms, how does the sequence of minerals in Bowen’s reaction series compare to the propensity of minerals to weather?
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