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Igneous Rocks

» Melt that exists below the surface is

» Melt that is erupted on the surface is
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Formation of Magma
» Magma forms

» Melting takes place under the following
conditions:
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Melting by Decreasing Pressure

» With depth temperature increases:
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Melting by the Addition of Volatiles
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Melting by Heat Transfer
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Heat Transfer \ T
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What is Magma Made Of?

Composed of

» Other elements

» Magmas may be:
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Types of Magma

— Acidic-
=T
— Intermediate
— Basic -
— Ultrabasic -
=T
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Acidic Intermediate Basic
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Why Different Types of Magma?

 The different types of magma reflect the
following conditions
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Source Rock Composition
Partial Melting
Partial Melting
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Partial Melting
Contamination

« Contamination results from:

and/or

ERSC 2P17 Brock University

Magtia From jartial
melt af wall rock
il with magma
From bebow.

rarsfer from
Teagrie el

T
b wall rock aid creates | £rom: Marshak 2001
another magma :

SO —=®35 —3®»~30 (0

s

ERSC 2P17 Brock University




Igneous Rocks Lecture 9/8/2005

Fractional Crystallization

* Generally mafic minerals crystallize at a
higher temperature
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Bowen’s Reaction Series
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Movement of Magma

its source

But why does it move?

« Once generated magma does not stay near
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Movement of Magma

» Magma has a lower density than
surrounding rock due to:

Movement of Magma

» Rate of movement is a reflection of
viscosity

* Viscosity dependant on:
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Viscosity

Nonviscous
lav;

Hotter, mafic lavas have a ava: spreatls
a a a out ina thin

relatively low viscosity and sheet

form thin flows that spread

over wide regions.

eg. Hawaii

Viscous lava:
Formes thick,
dome-like bloh

Cooler, silica-rich lavas have a
high viscosity and tend to stick
very near to the volcanic vent.

eg. Mount St. Helen’s
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Magma into Rock - HOW?

» Magma crystallizes

* For crystallization to occur the magma must

* Cooler environment may be:
. or
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Magma into Rock - HOW?

* Cooling is dependent on

* eg.
* Intruded rocks

» Extruded rocks
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Magma into Rock - HOW?

« Factors effecting the rate of cooling for
plutonic rocks include:
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Rate of Cooling
Depth of Intrusion

Rate of Cooling

Size and Shape of the magma chamber
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Rate of Cooling

* Size and Shape of the magma chamber
Magma Volume = 1km3 ;.

1km

Radius = 0.62 km
Area = 4.85 km?

1km
0.25 km

4 km
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Rate of Cooling

Size and Shape of the magma chamber

- eg.
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Rate of Cooling

Presence of groundwater
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