
IGNEOUS ROCKS 
(follows note packet ñIgneous Rocksò pgs. 1-11.) 

ÅRocks formed from the cooling and 

solidification of molten rock 

ÅForm either on or below Earthôs surface. 



Magma vs. Lava 

Mt. Etna, Italy  

Hawaii 



A.  Magma:  

 

    1. Magma vs. Lava 

 
a) ___________________  is the term used for all hot and 

 

 liquid (_____________) rock. 

 

b) ___________________ is generally used for magma that 

flows on Earthôs surface.   

 

Magma 

molten 

Lava 



2.  Where Does Magma Form? 

a) Magma forms in Earthôs_________ and ______ . 

b) Lava does not originate in Earthôs core 

Lithosphere 

mantle crust 

} 



Sources of Heat for Melting 

a) __________________ : Heat upward (by 

conduction and convection) from the very 

hot (>5000 ↔  C) core through the mantle and 

crust. 

 

Heat from below 



 b.  ___________________________________ :   

 

Heat moves upward (by conduction and convection) from the 

very hot (>5000o C) core through the mantle and crust. 

 
i. 3o C /100 m (30o C/km) 

ii. At great depth 

temperature alone would 

melt rock BUT high 

pressure may cause it to 

remain solid. 

iii. Not the same 

everywhere (i.e., Itôs 

higher in volcanic 

regions). 

Geothermal Gradient 



c) _________________ 

ÅHeat byproduct during decay. 

ÅHigh concentration may cause temperature to 

increase with depth at a rate greater than the 

geothermal gradient. 

 

Radioactive Decay 



d) ___________ 

ÅRock grinding past rock 

ÅActive Mountain building regions.  Friction of moving and 

shifting rock masses in regions of mountain building may 

combine with heat from other sources to melt rock. 

 

Friction  



B.  Factors That Control 

Melting Temperatures 



1. ____________________ 

a) Increased pressure increases the melting 

      point. 

b) Reduction in pressure may cause melting. 

 

Decompression Melting 





2.  _____________________ 

ÅWater under pressure 

(water vapor 

entrapped in magma) 

lowers the melting 

point. 

Water Under Pressure 



3.  _________________________ 

ÅDifferent minerals have various melting 

temperatures.  Some combinations of minerals 

may lower the overall melting temperature. 

 

Effect of Mixed Minerals 



C. Types of Magma  

(Chemistry of Igneous Rocks) 

Å Approximately 99% of Igneous Rocks are 
comprised of only eight elements. 

Ç Oxygen 

Ç Silicon 

Ç Aluminum  

Ç Iron  

Ç Calcium 

Ç Sodium 

Ç Potassium 

Ç Magnesium 

 

 

The amount of silica determines  

the mineral content and general 

color of igneous rocks 



1) ___________ Magmas (also referred to 

as sialic) 

a) Rich in silica and aluminum 

b) They produce more quartz, potassium (orthoclase) 
feldspar, and sodium plagioclase. 

c) The are generally ___________colored and are usually 
intrusive 

light  

Felsic 



2.  ____________ magmas 

a) Rich in iron, magnesium, and calcium 

b) Produce greater quantities of olivine, pyroxene, 
amphibole, and calcium plagioclase 

c) They are generally _______________ colored because of 
the abundant dark _____________________ minerals. 

 

Mafic  

dark 
ferromagnesian 



3. ____________magmas 

a) Chemical content between that of felsic and mafic rocks 

b) Color is often ___________ or_______________ gray. 

 

Intermediate 

green medium 



4. ___________magmas 

 

a) Composed entirely or almost entirely of _________________________ minerals. 

b) No _________________ or _____________________ are present 

c) Volcanic ultramafic rocks are very rare.  They formed during Earthôs early history 
(Hadean) when Earthôs internal temperatures were high enough for them to form 

d) Most come from the _____________ rather than the ____________. 

 

Ultramafic  

ferromagnesian 
quartz feldspars 

mantle crust 



II.  VOLCANIC ACTIVITY, 

IGNEOUS ROCKS AND PLATE 

TECTONICS 



A.  Plate Tectonics 



Major Lithospheric Plates 

1. Lithosphere (_________________________) is broken into _____________. 

2. Plates are moving relative to one another, sliding on the underlying 

_____________________, the partially molten plastic zone of the mantle. 

the upper mantle & crust plates 

asthenosphere 





World Distribution of Earthquakes  

Å Earthquakes with focal depths between 0 and 670 km 

Å Over a six-year period 



The lithospheric plates overlie hotter and 
weaker semiplastic asthenosphere 

 

ÅMovement of the asthenosphere  

ïresults from some type of heat-transfer system within 

the asthenosphere  

ïand causes the plates above to move 



Thermal Convection Currents 

ÅIn the asthenosphere 

but may possibly 

extend throughout the 

entire mantle. 

ÅDrive the plates a few 

centimeters per year. 



B.   Plate Boundaries are where two 

 plates meet. 

ÅVolcanoes are concentrated on two 

boundaries 

ïSubduction zones and 

ïRifts 



1. ___________________ 

Å Most coincide with 

mid-ocean ridges 

Å Forms 2.4 square 

kilometers of new 

seafloor per year 

Å An estimated 20 

submarine eruptions 

occur each year 

Divergent Boundaries 



Modern Divergence 

View looking down the Great 
Rift Valley of Africa. 

 

Little Magadi  
soda lake 



The Ocean Floor 



Atlantic Ocean Basin 

 

     Europe  

 
 

 

 

 

Africa  

North America 

 

 

 

 

 

South America 

 

Atlantic  

Ocean  

basin 

Mid Atlantic  

     Ridge 



Oceanic Ridges 

ÅRidges have:  
ïrugged topography resulting from displacement  of rocks along 

large fractures 

ïshallow earthquakes 

Divergent boundaries most commonly occur 
along the crests of oceanic ridges 



Age of Ocean Basins 



2. __________________ 

ÅWhere adjacent plates 

slide past one another 

ÅNot sites of igneous 

activity 

Transform Boundaries 



Fracture Zones and Transform Faults 



Transform Motion is not restricted to 

Plate Boundaries 

Å The majority of transform faults  
ïconnect two oceanic ridge segments  
ïand are at fracture zones 

fracture zone 



3.  _____________________ 

ÅPlates move toward each other and collide. 

Convergent Boundaries 



Ocean-Continent Convergence 



Ocean-Ocean convergence 



Continent-Continent Convergence 



Mantle Convection and 

ñRidge-Pushò and ñSlab-Pullò 

 



Subduction Volcanoes 

Includes: 

Å Mt. St. Helens and the Cascade volcanoes of the U.S 

Å Mediterranean volcanoes of Greece and Italy 

 

Pacific Ring of Fire 


