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Volcanoes:
· Mauna Loa is the highest volcano in the world because its measure from its base which is completely submerged underwater.
· Different sizes of volcanoes tell them the processes that formed them and the composition of the volcanoes. How these rocks flow at high temperatures. The shield volcanoes is mafic, it flows nicely.  The composite is felsic, doesn't flow as well. 

Igneous activity and plate tectonics:
· Global distribution of igneous activity is not random
· Most volcanoes are located within or near ocean basins
· Basaltic rocks are common in both oceanic and continental settings; rocks such as granite are rarely ever found in the ocean
· Ocean crust is mafic = (modified) mantle
· Igneous activity along plate margins
1) Spreading centers
· Greatest volume of volcanic rock is produced along the oceanic ridge system (divergence)
· Mechanism of (decompression) melting
· Lithosphere pulls apart creating less pressure on the underlying rock which results in partial melting of the mantle giving large quantities of basaltic magma.
· Isothermal decompression, melting just below the crust in the mantle. Magma rises through cracks in the crust. The rock crystallizes and is immediately ripped apart forming space for new material to come in.
2) Subduction Zones (One plates goes underneath, back into the mantle)
· Occurs in conjunction with deep oceanic trenches (convergence)
· Descending plate partially melts and the same time releases H2O
· Magma slow moves upward; and this rise of magma can form either an Island Arc if it occurs in the ocean (Hawaii) or a Volcanic Arc if it occurs on a continental margin. Both are Andesitic (Not mafic, or felsic, but something inbetween) composition
· Associated with the Pacific Ocean Basin – Regions around the margin is known as the ‘Ring of Fire’ It is the world’s explosive volcanoes







· Intraplate Volcanism 
· Activity within a tectonic plate
· Associated with plumes of heat in the mantle
· Form localized volcanic regions in the overriding plate called a hot spot
· They produce basaltic magma sources(Basalt) in oceanic crust, Examples include Hawaii and Iceland (melting the oceanic crust gives us basalt which is mafic)
· Produces granitic magma sources in continental crust, Examples include Yellowstone Park (Felsic Rock, you’re going to get granite from heating continental crust.)
The Nature of Volcanic Eruptions:
· Factors determining the “Violence” or explosiveness of a volcanic eruption
· Composition of the magma (#Si = Hi Viscosity)
· Temperature of the magma  (Low Temperature = High Viscosity)
· Dissolved gases in the magma; 1-9 weightly % of a magma, mainly H2O (g) & CO2 (SO2, N, Cl)
· Factors actually control the viscosity of a given magma which in turn controls the nature of an eruption.
Materials extruded from a volcano:
· Felsic (Rhyolitic)
· Silica rich, very viscous’ High amounts of H2O and gases (pumice)
· Intermediate (Andesitic) 
· More viscous (AA, vesicles; most explosive of all)
· Mafic (Basaltic)
· Low amount of Silica allow much more fluid like material
· Types of Basaltic flows:
· Pahoehoe: Lava resembles a twisted/ ropey texture
· AA: Lava looks roughly, has a jagged block texture
· Pillow Basalts: Underwater
· Pyroclastic materials – “Fire Fragments”
· Types of Pyroclastic Debris:
· Ash & Dust – fine, glassy fragments.
· Pumice – Porous rock from ‘frothy’ lava
· Lapili – Walnut sized material
· Cinders – Pea sized material
· Particles larger than Lapili: 
· Blocks: Hardened or cooled lava (meters)
· Bombs: Ejected as hot lava; Teardrop shape


· Pyroclastic flows and surges – High silica content so they would be felsic in composition
· Mixture of hot (500-700oC) gas and rock that flows like an avalanche. Material size: Ash to Blocks
· Velocities from 10s – 100m/sec ‘ travels kms (10km typically)
· Generally confined to valleys
· Originate from column collapse or dome collapse
· “Ash Hurricane” is responsible for the holocaust at St.Pierre, Matinique, 1902 with 30,000 people killed in minutes
· Nuee Ardente
· Fiery Pyroclastic flow made of hot gas infused with ash and other debris
· Move down slopes at speeds up to 200km/h
· Lahar
· Water-saturated pyroclastic flow - Not quite lava but certainty hot. Eruption close to a glacier that would cause the excess water.
· Melting glacier provides excess water
Volcanic Eruptions
· Secondary Effects
· SO2 + H2O = H2 SO4 (acid rain)
· Dust and ash are able to reflect the sun’s radiation, which lowers the temperature of Earth’s suface by 2-3oC for as much as 10 years.
Types and Shapes of Volcanoes 
· Volcanic Cone – Hill or Mountain
· Volcanic Crater / Caldera – Depression surrounding the vent, it is also the most active part of the volcano where most of the material is extruded.
1) Effusive Eruptions: They give rise to the shield volcanoes
· From/Near main vent of the volcano is the Shield Volcano
· From Fissure (Linear Features) on land we get Flood Basalt
· From subaqueous we get pillow basalts and lahars
· Fissure: There is no cone, no caldera, just a crack in the earth that lava erupts from.
· Shield Volcano: Manua Loa is a classic Shield Volcano. Slope angles are gentle, and the size is large. It is composed of low amounts of Silica, because it was able to flow very far so it would be composed mafic.







2) Pyroclastic Eruptions:
· Airborne material with little to no magma, Very viscous because tephra. 
· Gas-rich, viscous magma gives way to ash flow eruption
·  Both of these things occurring and alternating over time, we get a composite cone. Like a layered cake, rock, debris, rock, debris.
a) Composite Cone (Stratovolcano)
· Composed of interbedded lava flows and layers of Pyroclastic debris
· Large , classic shaped volcano (1000’s of meters high and several km’s wide at base)
· Most are located adjacent to the Pacific Ocean (Ex. Mt Fuji, Mt.Helens, Ranier)
· Most Violent Eruption (Ex. Mt. Vesuvius)
· Often produces a nuee ardent
· May also produce a Lahar
b) Pyroclastic or Cinder Cone
· Loose pyroclastic material; small, steep sided; Example is Sunset Crater in Arizona.
· Volcanic Landforms
· Lava Domes
· Bulbous mass of congealed lava
· Most are associated with explosive eruptions of gas-rich magma
· Volcanic Pipes and Necks
· Pipes are short conduits that connect a magma chamber to the surface.
· Volcanic Precursors
· Increase of ground water temperature (less 20oC)
· Topographic changes (tilt/bulge)
· Increase in seismicity
· Magnetic, electrical, gravity field changes
· Changes in gas composition
· Changes in animal behavior 

· Plutonic Activity
· Types of intrusive igneous features
· Dike – A tabular, discordant pluton
· Sill – A tubular, concordant pluton (Palisades Sill in New York)
· Laccolith: Similar to a sill, Lens or mushroom top –shaped mass, arches overlaying strata upwards.
· Batholth: Largest intrusive body, surface exposure is over 100km2 (smaller bodies are termed stocks). Frequently form the core of mountains.

