Volcanoes and Volcanism

Volcano - a vent through which magma, solid rock debris, and gases are ejected.

Classified by the type of eruption: 

1.  Non-explosive

2.  Explosive  
- largely a function of viscosity and dissolved gas content of the magma.

* Viscosity is directly related to Silica (SiO2) content.

* Low SiO2  - mafic, basaltic.  (flows easily)

* High SiO2 - felsic, andesitic and rhyolitic.  (resists flow)

1. Non -explosive - low viscosity (flows easily)



- low silica content (mafic)



- basaltic magma (lava)

Associated Landforms


1. Shield Volcanoes - broad, flat volcano with gently

sloping sides, built of successive lava flows.

2. Basalt Plateaus (flood basalts) - lava emerges from elongate fractures or fissures and spreads widely to create vast, flat lava plains, sometimes covering 10's or 100's of thousands of square kilometers.

2. Explosive- high viscosity (resists flow)


- high silica content (intermediate, felsic)


- andesitic or granitic magma (lava)

Associated Landforms


Composite Cones - large, nearly symmetrical

- built by alternating layers of lavas and            pyroclastic fragments

- most violent

- Mt. Saint Helens, Mt. Rainier

Crater - a funnel shaped depression near the summit of a volcano.

Caldera - a large crater, usually greater than a kilometer across.

Tephra




Bombs – largest

Lapilli - intermediate size

Ash - smallest

Lava types
pahoehoe - (pronounced pah-hoy-hoy), relatively smooth skin

aa - (pronounced ah-ah), rough surface, jagged blocks

Predicting Earthquakes

•Ground tilt and displacement
•Increases in surface temperature

•Monitoring earthquakes

•Changes in gas composition
Hazardous Volcanic Geologic Processes
Tephra Fall
-Mixture of hot gas and fragments less dense than air
.

Major Hazards of Tephra Fall
1.Impacts 
2.Burial of structures

3.Suspension of abrasive aerosols
Pyroclastic Flows

Avalanches of hot, dry, volcanic rock fragments and gases
•Denser than air 
• 600 - 1500O F

• Up to 200 mph

• Tends to channel into valleys

Major Pyroclastic Flows Hazards
•Incineration
•Burial

•Impacts by rock or flying material

•Exposure to noxious gases (SOx) (CO2)
Pyroclastic Surges

Avalanches of hot, dry, volcanic rock fragments and gases
•Less dense than air 
• 600 - 1500O F

• Up to 200 mph

• Not confined to channels

Major Pyroclastic Surge Hazards
•Incineration

•Destruction by high-velocity 

  ash-laden winds

•Impacts by rock or flying material

•Exposure to noxious gases (SOx) (CO2)
Explosive Ejection of Ballistic Projectiles

Material is projected along arced trajectories

• Not constrained by wind direction
• Not dependent on eruptions

• Large projectiles thrown 1/2 mile

Lateral Blasts

The horizontal projection of material due to pressure release

Lava Flows

• Flow controlled by topography
• Destructive, but not life threatening

• Speed related to slope and viscosity

Lahars

• Rapid flow of sediment, rock, and water
• Channelized

• Twice as fast as water
