Intro to Earth Systems Volcanoes Questions
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1. Where are the most active volcanoes located?
Within or near ocean basins
2. Name the four major types of volcanoes?
Shield volcanoes, composite cone, cinder cone
3. How are they classified?
Their shape/composition of their magma/style of eruption
4. Factors that determine the violence and explosiveness of a volcanic eruption?
Composition of the magma  Si (silica) rich = high viscosity  high viscosity = explosive eruption
Temperature of magma  Low temperature = high viscosity  high viscosity = explosive eruption
Dissolved gases in the magma  low gases = high viscosity  high viscosity = explosive eruption
5. How do felsic and mafic rock erupt?
Felsic rocks (granite, rhyolitic)  Si (silica) rich = high viscosity  high viscosity = explosive eruption
Mafic rocks (basaltic)  Si (silica) poor = low viscosity  low viscosity = non-explosive eruption
6. What are the three steps of eruptions?
	1) Molten material is less dense than surrounding rock = magma rises to the surface
	2) Under shallow pressures, gases start to form bubble (like carbonated beverage)
	3) Magma bubbles begin to expand:
lava low viscosity = bubbles can escape  bubbles can escape = non- explosive eruption (effusive)
lava high viscosity = pressure inside lava builds up  pressure inside lava builds up = explosive eruption
[bookmark: _GoBack]7. Name the four effusive (non-explosive) lava and their characteristics.
Pahoehoe lava: resembles a twisted/ ropey texture
Aa lava: rough/jagged blocky texture
Pillow lava: underwater
Lava domes/volcanic domes: bulbous mass of congealed lava/ most are associated with explosive eruptions of gas-poor magma
8. Name all the materials extruded from a volcano.
Pyroclastic materials/eruption column/lateral blast/pyroclastic flows & surges
9. Name all pyroclastic debris and their characteristics.
Tephra: ash & dust  fine, glassy fragments
Cinders: pea -sized material
Pumice: porous rock from frothy lava 
Lapilli: walnut-sized material
Blocks: hardened or cooled lava (bigger than lapilli)
Bombs: ejected as hot lava; teardrop shape
10. What does eruption column contain?
Cloud of gas and tephra where heavier materials fall back to Earth after traveling some distance.
11. How does lateral blast occur?
Build up of pressure, and magma  gas is directed sideways (not up)
Could also occur if flank collapse exposes magma chamber
12. How do pyroclastic flows & surges occur?
They originate from column collapse or dome collapse
13. What are pyroclastic flows & surges composed of?
Mixture of hot gas & rock (ash-block) that flows like an avalanche
14. At what speed do pyroclastic surges & flows usually travel at?
Can move at speeds up to 200 km/h

15. What are all volcanic landforms and their characteristics?
Volcanic cone  hill or mountain 
Vent  surface source of eruption
Volcanic crater (small, < 1 km)/caldera (large)  depression surrounding vent
Fissures (linear features) on land  flood lava (basalt)
Volcanic pipes and necks  short conduits that connect a magma chamber to the surface
Lava tube  metro system for lava
16. Name the three main characteristics of shield volcanoes?
Results from effusive eruptions from/near main vent
Very little pyroclastic material (Si poor = low viscosity)
Slope angles are gentle, size (diameter) is large
17. Name the three main characteristics of composite volcanoes (stratovolcano)?
Results from layered pyroclastic eruptions (Si rich = viscous)
Often produce a nuee ardente (pyroclastic flows & surges)
Most violent eruption
18. What are the two main characteristics of cinder volcanoes?
Tephra and loose pyroclastic material
Small, steep sided
19. What is a fumarole? 
A vent where gases emerges at the surface of the Earth
20. What are hot springs/thermal springs?
They are areas where hot water comes to the surface of the Earth (usually along a fault)
21. What is a geyser?
It results if the hot spring has a plumbing system that allows for the accumulation of steam from the boiling water.
22. What is the difference between hot springs and geysers?
Hot springs are hotter than geyser
Hot springs are the same as geyser except they are calmer.
23. What are the primary effects of volcanic eruptions?
Lava flows  not explosive, slow moving, threat to buildings
Eruptions and pyroclastic flows  most dangerous aspect
Gas emissions  hydrogen chloride, hydrogen sulfide, hydrogen fluoride, and carbon dioxide  flows as dense fog
24. What are the secondary effects of volcanic eruptions?
Lahar  mudflow, rapid down slope movement of material (after eruption  snow, ice, groundwater, rainfall, or crater lake)
Debris avalanches and debris flows  relatively unconsolidated volcanic material which flows downslope due to gravitational instability (debris avalanches = in the air for some time / debris flows = always in contact with the ground)
Tsunami  Avalanches, landslides
Flooding  Flows can block and re-route rivers
Atmospheric effects  both solid and gas particles are released during eruptions, which cause a reflection of the solar radiation
Acid rains 
25. What is an active volcano?
It has shown eruptive activity within recorded history
26. What is a sleeping volcano?
Has not shown activity in many years but has been recorded with activity within recorded history
27. What is an extinct volcano?
Has shown no signs of recent /historic activity
28. What is long-term forecasting?
Knowledge of the geological and eruption history of the region

29. What are the short-term forecasting?
Seismic monitoring and exploration  volcanic tremor usually indicate activity in a continuous rhythmic shake  Using P or S waves to locate magma body
Ground deformation  As magma moves into a volcano, the structure may inflate, causing deformation of the ground surface
Tilt meters  measure changes in the angle of the Earth’s surface  GPS tracks changes in distance between several points on the ground to monitor deformation
Changes in heat flow  Using infrared remote sensing we can detect heat changes close to the surface as magma rises
Changes in magnetic field  Rocks contain minerals such as magnetite which generate a magnetic field  when heated to certain temperatures, magnetic minerals show no magnetism which indicates volcanic activity
Changes in electrical resistivity  Temperature greatly affects the resistance of electrical current flow through rocks  when magma moves into a volcano this electrical resistivity decreases
Changes in groundwater systems  As hot magma enters a volcano it may cause changes in the groundwater system, causing the water table to rise or fall and causing the temperature of the water to increase. We can then monitor the depth to the water table in wells and the temperature
Changes in gas compositions The composition of gases emitted from volcanic vents and fumaroles often changes just prior to an eruption.
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