Volcanic Activity - Ch. 6

Websites:

U.S. Geological Survey Volcano Hazards Program
http://volcanoes.usgs.gov/

Smithsonian/U.S.G.S. Weekly Volcanic Activity Report
http://www.volcano.si.edu/reports/usgs/index.cfm

Volcano World
http://volcano.und.nodak.edu/

|I. Locations of Volcanoes

Tectonic Settings of Volcanic Activity
1. Divergent plate boundaries (rift zones)
2. Ocean-ocean convergent plate boundaries (volcanic island arcs)
3. Continent-ocean convergent plate boundaries (volcanic mountain
range)
4. Hot spots

Figure 6.11 p. 177

Spreading ridge Chain of
basaltic valeanism composite volcanoes
[andesite rocks]

Shield voleana
[basalt rocks)

Chain of

composite volcanoes

|ondesite rocks] Velcanic caldera
T [rhyofite rocks)

Hat spat

Volcanic Activity - Ch. 6

I. Locations of Volcanoes

Il. Type of Volcanoes

lll. Volcanic Hazards

IV. Case Study: Mt. St. Helens

V. Forecasting Volcanic Activity

Tectonic Settings of Volcanic Activity

Figure 6.4 p. 172

# L

: % NSRS N S
EURASIAN = A AMERIGANT .Y v
PLATE z Bte.  TRLATE PR Y

JUAMN DE
-~ FUCA PLATE
L i

b=t Le. e I ATLANTIC j4™ = —im]
‘x—'j'/\_l.’ : i CARIBBEAN el
s : ; PLATE W oceaN

AFRICAN '.{_ 3 | Ei L AFRICAN

W

- - S
P.lATE i N l\. v __;:Liff
X ; y
4 : T - PACIFIC = SOUTH
f . \."3 PLATE " NAZCA NS AMERICAN 1

>, INDO-AUSTRALIAN L OPLATE PLATE

PLATE

ANTARCTIC PLATE

@ 1,500 3,000 Kilematery




Figure 6.3 p. 171

Tectonic Settings of Volcanic Activity

U.S. Volcanic Regions

Figure 6.3 p. 171

U.S. Volcanic Regions:
Hawaiian Islands
tectonic origin?
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U.S. Volcanic Regions:
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Tectonic Settings of Volcanic Activity

Figure 6.13 p. 178

U.S. Volcanic Regions:

Cascade Mountains
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II. Types of Volcanoes

Table 6.2 p. 173
Tectonics 2 magma type = volcanic features

TABLE 6.2 Types of Volcanoes

silica Content Rock Type
Valcano Type Shape of Magma Viscosity Formed Eruption Type Example
Shiedd volcano Gentle arch, or shiekd Low Low Basaht Lava flows, tephra  Mauna Loa, Hawai
shapee, with shallow ejections. Figure 6.5
slopes; built up of
many lava flows
[Composite volcano, Cone-shaped; steep  Intermediate Intermediate Andesite Combination of lava M. Fuji, lapan
o¢ stratovodcano sides; built up of flows and explosive  Figure 6.7
alternating layers of activity
lava flows and
pyroclastic deposits
Volcanic dome Dome shaped High High Rhyolite Highly explosive ML Lassen, LISA
Figure 6.8
Cinder cone Cone shaped; steep  Low Low Basalt Tephta (mostly ash)  Speingerville, AZ
sides; aben with ejection Figure 5.9

surmmit crater
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II. Types of Volcanoes

Figure 6.11 p. 177

Tectonics - magma type -> volcanic features
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II. Types of Volcanoes

Tectonics 2 magma type = volcanic features

Magma type - eruption type
Magma Type: viscosity, water content
silica content:  more silica = higher viscosity = more explosive
water content: more water (as a gas) = more explosive
temperature: hotter = lower viscosity
rocks produced: low silica = basalt
middle silica = andesite

high silica = rhyolite
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II. Types of Volcanoes

Tectonics 2 magma type = volcanic features

Magma type = eruption type

Range of Eruptive Styles

effusive < P explosive
quiet, fluid violent
high temperature low temperature
low silica high silica
low water content high water content
low viscosity high viscosity
basaltic lava rhyolitic lava/magma
lava flows pyroclastics
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II. Types of Volcanoes

Tectonics 2 magma type = volcanic features

Eruption style - volcanic feature

Range of Eruptive Styles

effusive < P explosive
lava flows pyroclastics
shield volcanoes calderas

volcanic domes
rhyolite

cinder cones

mixed eruptions
basalt

pyroclastics and lava
andesite
composite volcanoes
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II. Types of Volcanoes

Tectonics 2 magma type = volcanic features

Magma type = eruption type

Range of Eruptive Styles

effusive < P explosive
hot spots under hot spots under
ocean crust continental crust

rift zones on ocean subduction zones
floor
rift zones on

continents
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II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder

cones, basalt Figure 6.6 p. 174




II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder

cones, basalt
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II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder
cones, basalt
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II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder
cones, basalt

Mauna Kea Mauna Loa
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II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder
cones, basalt

Cinder Cones
see Figure 6.9 p. 176




II. Types of Volcanoes

Effusive eruptions: lava flows, shield volcanoes, cinder
cones, basalt

Paricutin, Mexico, 1943

see Figure 6.10 p. 176

II. Types of Volcanoes

Mixed eruptions: lava flows and pyroclastic debris,

composite volcanoes, andesite
Figure 6.27 p. 191

Mt. St. Helens, pre-1980

II. Types of Volcanoes

Mixed eruptions: lava flows and pyroclastic debris,

composite volcanoes, andesite
Figure 6.7 p. 174
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IIl. Types of Volcanoes

Mixed eruptions: lava flows and pyroclastic debris,
composite volcanoes, andesite

‘ Shield Volcano vs. Composite Volcano ‘

Facific Ocean Mauna Loa Kilauea

{19,000 Teet deep)
|

1
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le |
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Profile of Hawaiin shield volcanoes (Mauna Loa and Kilauea)
compared with the profile of kMount Rainier, one of the larger

EUSGS Cascade Range composite volcanoes, drawn at the same scale.

| Topings, USGSAOVT, 1998 Moafied from: Tiling, Hefiter, and Wiight, 1957, Eruptions of Hawalian Vofcahoes: Past Present, and Futire
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II. Types of Volcanoes Caldera Formation: Crater Lake, OR
pyroclastic debris, calderas,

Explosive eruptions:
lava domes, rhyolite

Figure 6.8 p. 175
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II. Types of Volcanoes IIl. Types of Volcanoes
Explosive eruptions: caldera Crater Lake, Oregon Explosive eruptions: caldera Figure 6.8 p. 175
Long Valley Caldera, California
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II. Types of Volcanoes II. Types of Volcanoes

Explosive eruptions: caldera Figure 6.8 p. 175 Explosive eruptions: caldera Yellowstone National Park
Long Valley Caldera, California
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II. Types of Volcanoes

Explosive eruptions: lava dome

Mt. St. Helens Lava Dome




