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Can you predict the location of volcanoes?
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We learned from
Chapter 5 that
magma (and lava)
can be felsic,
intermediate, or
mafic. How does
magma chemistry
influence the nature
of volcanic
eruptions?

There are three common
types of magma:

BASALTIC

ANDESITIC

Andesitic magma erupts explosively becaus
it tends to have high gas content. Itis
viscous and therefore traps gas, builds
pressure and explosively erupts. High
viscosityis related to high silica content

RHYOLITIC

Mount St.'Helens, 1980«
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What is causing this eruption?
What factors influence its character?
~
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There are three common
types of magma:

BASALTIC

Basalltic lava flows easily because of its
low viscosity (low gas content). The

low viscosity is due to low silica content. Aa- rouhl fragmented lava
)
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RHYOLITIC

There are three common
types of magma: o

BASALTIC
ANDESITIC
RHYOLITIC

Rhyolitic magma eruptsatastrophicallybecause Rhyolitic lava flow
it has high gas content. It is viscous and therefore

traps gas, builds pressure and explosively erupts.

High viscosity is related to high silica contegan

abundance of silica polymers (chains etc.) leads to

the high viscosity.



Comparison of common magma types

TABLE6.1 Magma Types

Magma Silica Content Gas Lava Examples

Type Composition _and Viscosity  Content _ Explosivity _ Temperature of Volcanoes

Basaltic Mafic Least, ~50% 0.5%-2%  Least Hottest ~1100°C ‘Mid-ocean ridges; plateau
(thin, runny) 101200°C basalts like Columbia

Plateau; Hawailan Islands

Andesitic Intermediate Intermediate, 3%-4% Intermediate Cooler ~900°C ‘Mount St. Helens,
~60% 0 1000°C ‘Mount Rainier

Rhyolitic  Felsic Greatest, >70% 4%-6%  Greatest Coolest ~700'C  Yellowstone volcano
(thick, stiff) 10800°C

1000s of <

Plinian-style
meters

eruption

A cataclysmic

) Plinianstyle
L SIocthss eruption
D (schematic
; drawing)
Stratovolcano
Reunion Island EFFUSIVE
ERUPTIONS

RELATIVELY FLUID LAVA
FLOW

DETERMINED BY:
Aviscosity (low)
Atemperature (high)

Agas content of magma
(low)
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are
fueled by violent
releases of
. volcanic gas

y explosive erupt

Tephra = airborne
Pyroclastic Flow =
gravity-driven down
the slopes

http://dsc.discovery.com/videos/ultimatguideto-volcanoespyroclastieflow.html

http://www.youtube.com/watch?v=yjL7UjogUal



1/31/2013

Volcanic products?
Lava, gas, pyroclastic debris

Gases released from a volcano can be as
deadly as the hot, fiery lava.

TABLE 6.2 Percent Volcanic Gas Content at Three Volcanoes
Kilauea, Hawaii Erta Ale, Ethiopia Momotombo, Nicaragua
(basaltic magma, 1170°C, (basaltic magma, 1130°C, (andesitic magma, 820°C,
Gas hotspot, ) )
H,0 371 772 97.1
<o, 48.9 ns3 144
50, 18 834 050
H, 0.49 139 0.70
<o 151 0.44 0.01
HS 0.04 0.68 0.23
HCl 0.08 0.42 2.89
HF = - 0.26
R.B. Symonds, W. . Rose, G. Bluth, and T. M. Gerlach, Results, " In M. R, Carvoll and J. R.
Holloway, eds... 3019947 1-66,

Volcanoes can be classified into 6 major typ
based on their size, shape, and origin

Large igneous province
e

> Largescale Volcanic Terrains
Mid-ocean ridge no central vent

Large scale network of source material
lcanic .
Monogenetic field terraing generally massive

PUMICE

wd volcano
Central Vent Volcanoes
AL e Ve central vent

Toer stratovolcano . summit crater
*i flank eruptions

LAPILLI fissure .eruptions
e N ° ! ulmlmm ' 1050 ! 1005 of
N - - kilometers kilometers
VOLCANIC BLOCK WELDED TUFF Approximate diameter at base

COMPARISON OF SIX TYPES OF VOLCANC SHIELDVOLCANOESARE A TYPE OF
' CENTRAL VENT A <

TABLE 6.3 Types of Volcanoes
Type Shape Magma Type Tectonic Setting Example
Central Vent Volcanoes
1. Shield volcano Large volume, gentle, Basaltic, low-silica  Mid-plate setting (most  Mauna Loa Volcano,
low-angle slopes often) or variable setting  Hawail
2 Tall, Andesitic, silica-rich  Convergent boundary Mount Pinatubo, Mauna Loa
orstratovolcano  often irregular outline magma at (usually) Mount St. Helens
and rugged dome areas
3.Rhyolite caldera  Low-relief system of Rhyolitic, silica-rich
complex Park
Large-Scale Volcanic Terrains
4. Basaltic, low-silica Alask
<cones, occasional isolated midplate
stratovolcano
5. Large igneous High plateau, Basaltic, low-silica oft
province massive volume midplate or continental  Washington
(100,000 k), margin
many layers of lava, no
single distinct mountain
6.Mid-oceanridge  Broad slopes on long, Basaltic, low-silica
finear ridge with central spreading conteralong  Pacific Rise
rift valley mid-ocean ridge
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Shield Volcano

Low silica, low gas magma originates in the mantle.
CtdZARI ol altdAad PahdBioé NBadzx Ga Ay a!
Low viscosity creates broad, gentle slopes.

SometimesPhreatomagmatic eruptiongrapid expansion of steam) occur
when lava contacts water.

Mauna Kea
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A Eight main islands are exposed tips of thewaiian Ridge A Hawall Volcano Age
AAge range is modern to ~6 million years old.
A Volcanoes develop on the Pacific Plate as it moves acrogsahaiian Hotspat
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Hawaii Archipelago
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A As the islands age, they erode and subside, becominigs and seamounts
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