Igneous Rocks
OBJECTIVES:
8. Differentiate between a rock and a mineral.
9. Recognize the origin of igneous rocks.
10. Contrast the formation of intrusive and extrusive igneous rocks.
11. Describe the composition of magma.
12. Discus the factors that affect how rocks melt and crystallize.
13. Describe some uses of igneous rocks.
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A rock is a mixture of minerals, mineraloids, glass, or organic matter.  There are three types of rock: igneous, metamorphic, and sedimentary.  Each of these is formed in a unique way, which is described in the rock cycle.  The rock cycle also describes how rocks change into other rocks.
Igneous rocks are formed when molten material (magma) from a volcano or from deep inside the Earth are cooled and crystallize.  Once magma reaches the Earth’s surface, it flows out of volcanoes as lava.
Magma is a slushy mix of molten rock, gases, and mineral crystals.  The elements found in magma are the same as those found in the Earth’s crust (oxygen, silicon, aluminum,…) with silica being the most common compound.  As magma forms, there are certain factors that affect its formation: temperature, pressure, water content, and mineral composition – which will affect the type of magma formed.  
As a rock starts to heat up, some parts of it will melt faster than others.  This is because not all minerals have the same melting points.  So the part that melts, those compounds are added to the magma changing its composition.  If the temperature doesn’t reach a certain point, some minerals may not even melt at all.  Then once the magma starts to cool down, it crystallizes in the reverse order of partial melting – the first minerals to crystallize from magma are the last minerals to melt during partial melting.  So some compounds are removed from the magma while others remain.  In both of these cases, the type of magma created will depend on how the rock melts and then crystallizes.    
Igneous rocks can be made on the Earth’s surface (extrusive igneous rock) or deep below the Earth’s surface (intrusive igneous rocks).  Extrusive rocks were made quickly from fast cooling lava.  This didn’t give the rock time to form large crystals, so they have a fine-grained texture.  Ex. obsidian.  Intrusive rocks are made slowly from slow cooling magma.  This means the atoms had time to arrange themselves into crystals called mineral grains.  Ex. granite. 
At first, scientists did not believe that granite was igneous in origin.  What did they observe that made them change their minds?
Describe why igneous rocks are used as building materials and the relationship between ores and igneous rocks.  

What are found in veins, pegmatites, and kimberlites and why are they important?
