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TABLE Magmas Have Different Compositions, Which Cause Their Properties to Vary
Tendency to Form

‘Composition

Landform Silca Content _ Viscosity __Gas Content Pyroclastios _ Volcanic

Mafic Basaltc)  Least (~50%)  Least Least (1-2%) Least ‘Shield Volcanoes,
Basatt Plateaus
inder

Intermedate Inormediate  Intermediate  Intemediate 34%)  Intermediate  Composite Cones

(Andesitc) magma ~ (~60°%)

Folsic (Rhyollic)  Most (~70%)  Greatest  Most (¢-6%) Greatest Volcanic Domes

magma Pyrociastic Flows
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Basaltic
Eruptions
—

| Lava
Fountain

Types of Basaltic Lava

Aa flows Rough angular blocks.

Pahohoe flows

Ropey, fluid-like
structures.




Lava Flows in the
Grand Canyon

Lava Flow
on
Mars

10

gt
Cooling basalts frequently form
these Structures. oo e 2005 pasron provc . i
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Columnar Jointing

Fingal’s Cave
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Pyroclastics
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North of the
Solitario and Big Bend
State Park
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Pumice deposits
near Taos,
New Mexico
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Volcanic Bombs
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Volcanos

Types and Styles

Generic
Volcano e
Anatomy -

&

Magma Chamber
=
-
Example: magma chamber under Hawaii 1 9

Types of Volcanos
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Shield Volcano

Gopyrignt © 2005 Peerson Prentice Hall Inc,

Mauna Loa - Hawaiian islands are composed almost entirely of basalt flows.

21

Shield Volcanos

~—ae
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Shield Volcanos

Mons Olympus
Mars
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Shield Volcanos
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Cinder Cone
Volcanos

Composed
of basaltic

cinders. Capulin Mtn
New Mexico

Paricutin Volcano
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Volcanic Neck
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Volcanic Neck

Eroded volcano near
Apine, Tes
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Devil’s Tower, Wyoming
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Composite Cone
(Stratovolcano)

Cinger

Composite
~cones
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+ _ Typical composite
9
~_ volcano

Condut
eipe)

Mzt. St. Hellens
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Nuée ardente
Incandescent cloud of
superheated gas and ash.

Full vertical
'} eruption develops

ntrusion of
_roduces bulge.
C. May 16, w60 D. May 18, 1980 Ige
Intrusion of magma

generates earthquake
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Nuée ardente at Mt. St. Hellens
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St. Hellens Eruption
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Mt. St. Hellens

and after.
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Eruptions of the past 4000 years.
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Caldera

Crater Lake, Oregon
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Caldera Formation

Caldera forms when a magma chamber collapses.
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Jp

Some calderas
in Big Bend
= National Park
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The Greek myth of Atlantis was based on the
explosive cruption of Mt. Santorini, which destroyed
the advanced Minoan civilization that lived on the

island.

Santorini

Therasia

Aspronisi ~

MONTANA

Inside the Valles Caldera




e o et
Ancrican plte oo,
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Yellowstone Caldera and Eruptions
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Yellowstone Caldera and Eruptions

Huge volcano sleeps' under Yellowstone
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Huckicberry Ridge Caldera |
20mybp. 2500 km®

Lava Creek Caldera 1l
06 mybp. 1000 km

Mesa Falls Caldera It
13 mybp. 280 km?

Krakatoa,
it Pingtubo, 1990 7 k'
Mount St Helens, 180 203 ki3

Comparative volumes of Yellowstone giant eruptions
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The result of Nuée
ardente near populated
areas.

St. Pierre

Score:
Volcanos - 2
Humans - 0
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Pompeii
August 24th, 79 AD
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Physical Geology 20!

Krakatoa

Sty it e it ok
et ting s o i oA, S, 05

Overview

s 0n
£ bl

arge:
bl an i eftects.

3 he
‘sea leve. The blas leveled most of th island to 250m below sea level.
“Pyrociastic flows traveled 3 far 25 40km from the fland consuming

i fre and osh,
5T sound ofthe inal was heard over 4500km away and
Covered 1/13thof the Eart's surface.

& The eruption generated tsunamis 40m high that devastated nearby
Coastiines.

The stand of Krakatoa s located i the Sundra Strats between the isands
o Java and Sumatra off the southwester coast of Indonesis Krakatoa s
along

T

moves northward towarde mainiand Asia.

Verlaten. These three islands together are the remains of an ancient. 3
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Basaltic
tava flows

Fissure

g
Basaltic eruptions along fractures — Dais Mountains

oot € 2005 Prsan i 1,
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Fissure Eruptions Form Lava Plateaus

Earler floy

Fissures
Fig.520
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Fissure Eruptions
in

Iceland
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Columbia River Flood Basalts

T S e
& it o River

Snake
River

Origins of
most (not all)
magmatism

Melting oceanic plates
and continental crust
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Next Lecture

WEATHERING
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