Unit 3 Igneous Rocks Review

Using the text, glossary, index, and your general knowledge, please define the following terms, providing examples and diagrams where asked.

1. Rock - provide an example

	A solid part of the earth's crust Ex: basalt


2.  Rock Cycle  
	The changes that rocks go through on the earth's surface.


3. Crystallization
	is the slow precipitation of crystals from a solution of a substance.


4. Mafic  - provide an example.
	 Igneous rocks that are rich in magnesium and iron. Usually dark in color. Ex: Basalt/gabbro


5. Felsic  - provide an example.
	Igneous rocks that are rich in feldspar. Usually contain potassium and aluminum silicates and are light in color. Ex: Rhyolite/granite


6.  Ultra Mafic - provide an example
	Igneous rocks with very low silica content (less than 45%), generally rich in Mg, and Fe,  greater than 90% mafic minerals (dark colored). The Earth's mantle is composed of ultramafic rocks.  Komatiite/peridotite


7.  Intermediate   provide an example
	Refers to the chemical composition of a rock that has 52-63 wt% SiO2 being an intermediate between felsic and mafic compositions.  Ex: Diorite/andesite


8. Texture
	The size and arrangement of crystals in a rock. Large crystals coarse grained texture. Small crystals fine grained texture


9. Aphanitic  - provide an example
	The individual crystals in an aphanitic igneous rock are not distinguisable to the naked eye.

	Fine grained texture.  Ex: Basalt or rhyolite

	


10.  Phaneritic  - provide an example.

	You can see the  individual crystal with the naked eye. Coarse grained texture. Ex: Granite


11. Porphyritic
 - provide an example.
	igneous rock containing large crystals (phenocrysts) in a mass of fine textured crystals . 


12. Vesicular
provide an example.
	When an igneous rock cools fast enough to trap gas bubbles creating a rock filled with holes or vesicles. Ex: Vesicular basalt


13. Glassy   provide an example
	When an igneous rock cools almost instantly so that no crystals get time to form, only volcanic glass. Ex: obsidian


14. Petrology
	The study of the formation and chemistry of rocks.

	


15. Volcanology

	The study of volcanoes

	


16. Phenocrysts 

	A relatively large crystal compared to the groundmass.

	


17. Kimberlite 

	a type of mafic volcanic rock best known for sometimes containing diamonds.

	


18.  Draw and fully label a diagram of the rock cycle, include all pathways and associated processes.
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19. On what two bases are igneous rocks classified? Explain each.
	1) Composition igneous rocks are classified by the minerals they contain from silica rich to silica poor.

	

	2) Texture igneous rocks are classified by texture. Coarse grained texture indicates slow cooling inside the earth. Fine grained texture indicates rapid cooling on or above the earth's surface. 

	


20. How do mafic igneous rocks differ from felsic igneous rocks?  
	 Mafic igneous rocks are rich in magnesium and iron minerals. Usually dark colored.

	

	Felsic igneous rocks are rich in aluminum silica minerals usually feldspars. Light colored minerals.

	


21.  How can some igneous rocks have the exact same composition but different names?
	If the atoms and molecules are bonded in different structures then they can have the same composition but be a different mineral.

	


22.  How does cooling rate affect the texture of igneous rocks ? Include examples.
	Slow cooling, crystals have time to grow large, giving a coarse grained texture.  Granite

	

	Rapid cooling, crystals do not have time to grow, giving a fine grained texture. Rhyolite

	


23. Complete the following table of igneous rocks.
	Plutonic ( intrusive) igneous
	Volcanic ( extrusive ) igneous



	                     Granite
	              Rhyolite

	                     Diorite
	              Andesite      

	                    Gabbro 
	              Basalt


24. How does a porphyritic texture develop? Explain
	igneous rock containing large crystals (phenocrysts) in a mass of fine textured crystals . Porphyritic texture indicates that a magma has gone through a two stage cooling process. The magma has cooled sufficiently underground to allow some minerals to crystallize and grow in size; the magma is then expelled above ground where the remaining liquid magma solidifies quickly, allowing only small crystals to develop.

	


25. How does Bowen's reaction series explain the formation of different types of igneous rocks from a single magma/lava?
	As magma cools some minerals form(crystallize) at higher temperatures, when this happens they remove certain elements from the melt. These crystals settle out leaving behind a melt with a different composition. Different minerals crystallize at different temperatures and remove different elements from the melt resulting in different rocks forming.


26. What are some of the problems in trying to classify igneous rocks as one type or another?   

	 Cooling rate affects, name.

	 Composition affects name.

	 Fine grained texture makes composition difficult to determine.

	Color is not very reliable.


27.   SEQ CHAPTER \h \r 1Explain how and where Kimberlite forms.
	Kimerlite forms deep in the mantle( 150-450 km depth) where it has a ultramafic composition.

	It erupts violently from carrot spahed kimberlite pipes often carrying diamonds.

	


28.  SEQ CHAPTER \h \r 1How is the formation of diamonds related to Kimberlite? SEQ CHAPTER \h \r 1
	Diamonds form beneath a craton( continent) at a depth of ~ 150 km. For diamonds to come to the surface they must rise rapidly. Kimerite comes from deep in the mantle and rapidly rises to the surface through pipes. If the kimberlite comes through the diamond zone it can pick up the diamond crystals and carry them to the surface  without them changing back into graphite.

	


29. What is the most common type volcanic igneous rock?

	Basalt


30. What is the most common form of plutonic igneous rock?

	Granite


 SEQ CHAPTER \h \r 1 (Bowen’s Reaction Series) Refer to diagram.
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 What three minerals are the first to crystallize from magma?  P. 78

	olivine
	pyroxene
	Ca-rich plagioclase feldspar


  During crystallization, does the composition of the magma (liquid) change or  remain the same?  Briefly explain.  P.78

	The composition of the magma changes. As different minerals form they remove elements changing the composition of the remaining magma.

	


What elements are depleted from magma when one third of the magma has solidified?  P. 78

	Iron
	Magnesium
	Calcium


After much crystallization of the magma, which component (elements) is left in the magma?  P. 78

	Silicon, Aluminum, Potassium


Which three minerals are a found in the plutonic rock, Granite?  P. 78

	K-feldspar
	Muscovite Mica
	Quartz


Which minerals crystallize at the highest temperatures?

	Olivine
	Pyroxene
	Ca-Plagioclase Feldspar


 Which minerals crystallize at the lowest temperatures?

	Quartz
	Muscovite mica
	Quartz


 Give examples of the following rock types:

	Rock Type
	Plutonic (Intrusive)
	Volcanic (extrusive)

	Felsic
	1. granite
	2. rhyolite

	Intermediate
	1. diorite
	2. andesite

	Mafic
	1. gabbro
	2. basalt

	Ultramafic
	1. peritotite
	2. komatiite


Igneous Rock Composition Chart
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What minerals do you find in an average composition of;


Granite

 
Diorite
 


Gabbro?

	
	
	


Which Mineral(s) is found in the widest range of Igneous rocks?

	


Which minerals would you NEVER find in;


 Mafic composition



 Felsic composition


	
	


Which igneous rock is Felsic, Mafic and Intermediate?

	
	
	


What percentage of the volume of Gabbro is Pyroxene?

	


Describe the composition (%) of an average Granite.
	


What is the Volcanic equivalant of the rocks listed on the chart?
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