
Igneous Rocks - Occurrence and Classification 



Classification of Igneous Rocks 
Rocks are classified on the basis of 
 

• Texture 
 

• Mineralogy 
 

Very fine-grained or glassy rocks are classified on the basis of chemistry 





Mode of Occurrence of Igneous Rocks 



Extrusive igneous rocks – fine-grained or glassy 
 

• Lava flows 
 

• Volcanoes 
 
Intrusive igneous rocks – medium to coarse-grained 
 

• Hypabyssal – transitional between fine- and coarse-grained. 
Often porphyritic. 
 

• Plutonic – coarse-grained 



Eruptive 
behavior Fluid Explosive 

Physical Properties and Behavior of 

Various Types of Magmas 

Magma type Basaltic Andesitic Dacitic Rhyolitic 

SiO2 (wt. %) 50.83 54.20 63.58 73.66 

Eruptive T (oC) 1150 1000 900 800 

Viscosity (Pa s) 50 1 x 103 4 x 103 4 x 108 



Magma Viscosity 



Flood Basalts 



Lava Flows and Columnar Joints 



Types of volcanic eruptions 
• Hawaiian – fluid basaltic lava is thrown into the air in jets 

from a vent or line of vents (a fissure) at the summit or on the 
flank of a volcano.  

• Strombolian – distinct bursts of fluid lava (usually basalt or 
basaltic andesite) from the mouth of a magma-filled summit 
conduit. 

• Vulcanian - short, violent, relatively small explosion of 
viscous magma (usually andesite, dacite, or rhyolite). 

• Pelean - explosive outbursts that generate pyroclastic flows, 
dense mixtures of hot volcanic fragments and gas. 

• Plinian - caused by the fragmentation of gassy magma, and are 
usually associated with very viscous magmas (dacite and 
rhyolite). 

Tephra – volcanic ash (< 
2mm) 
 
Lapilli – 2 to 64 mm 
 
Bombs - >64 mm. Bombs 
form a cow pancake on 
landing 



Shield Volcanoes 

Mauna Kea 

Mauna Loa 











Jökulhlaup - glacial outburst flood. Generally, 
large and abrupt release of water from a 
subglacial or proglacial lake/reservoir. 



Composite Volcano (Strato-volcano) 



Dikes – tabular intrusions that cross-cut 
existing layering (discordant) 
 
Sills – tablular intrusions that are parallel 
to existing layering (concordant) 

Shallow intrusive igneous 
bodies 



Salisbury Crags – Arthur’s Seat 
Palisades Sill 



Laccolith – domes up overlying 
strata – concordant intrusion Ring dikes and cone sheets 

Dikes are intruded by magma 
fracturing and sills involve lifting 
of the overlying rock (bouyancy). 
These are hypabyssal intrusions 
and imply that the crust showed 
brittle behavior. 



Batholith > 100 km2 
 

Stock < 100 km2 
 

Batholiths are everywhere Lopolith 



Formation of Igneous Rocks 



Earth’s heat production 

A 2- to 4-fold decrease from the Archean to now 





The Subduction Zone Factory 



Why do rocks melt? 
 

• Increasing temperature 
 

• Decreasing pressure 
 

• Adding water 

Types of Mantle rocks 
 

• Plagioclase lherzolite 
 

• Spinel lherzolite 
 

• Garnet lherzolite 

Lherzolite        olivine > orthopyroxene > Ca-pyroxene > aluminous phase 



Exsolution of magmatic gases and 
explosive volcanism 
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