Igneous Petrology
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Hypabyssal intrusions
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Components of Magma

phenocryst

glommerocrysts gas bubbles

melt

phenocryst

xenolith with
reaction rim
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Silicate Minerals



Magma type
S10)5

MgO + FeO + MnQ +
Fe:0;

Na>O + K0

Majo minerals

Volcanic

Hypabyssal

Plutonic

Magma type

S10),

MgO + FeO + MnO +
Fe:0s

Na-0O + K0

Majo minerals

VYolcanic

Hypabyssal

Plutonic

Ultramatic Mafic
4248 4654
3546 15-28
<1 2-3.5
Olivine (generally dominant) + Plagioclase +
PVTOXENES PVTOXENS
komatiite Basalt
Komatiite Diabase
Peridotite Gabbro

Intermediate Felsic

60635 =70

1021 <3

36 310

Pyroxene + plagioclase Alkali feldspar +

amphibole quartz

Andesite Rhyolite

Diorite Granite
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Phases Temperature ranges of
solidification
Liquid
- Liquidus
Liguid + Olivine Mafic magma- 1230-980°C
Int diat - 1050-
Liquid+Olivine+Plagioclase asoec T aoma

o . _ _ Felsic magma- 800-650°C
Liquid+Olivine+Plagioclase+Augite

Liquid+Plagioclase+Augite+Pigeonite

Liquid+Olivine+Plagioclase+Augite+0Oxides etc.

- Solidus
All solid



Temperatue i Composition
Regimes Bowen's Reaction Series (fock types)

High temperature
7 (~1200°C)

L~y

Potassium fél?ispa.r

Muscovite mica

The Phenomenon of Fractional Crystallization



Bowen’s Reaction in action

An olivine crystal surrounded by
pyroxene in an extrusive (volcanic)
igneous rock.

A zoned crystal of plagioclase in an
igneous rock. The center(core)is Ca-
rich and the edge (rim) 1s Na-rich.



Bodies
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Structures of Igneous Rocks- Pluton
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