Regents Earth Science


Chapter 14 - Volcanism & Plate Tectonics





I.  Volcanism Releases Magma


	A.  Molten rock that is underground is called magma.  Magma forms 


     when pressures and temperatures get high enough to melt rock.





B.  Magma can move from the upper mantle (the asthenosphere) 


     through the lithosphere (the crust) to erupt at the surface as 


     lava at volcanoes.





C.  There are 2 types of magma:


	1.  Felsic - Slow-moving, high-silica, light colored magma.


	2.  Mafic - Faster-flowing, low-silica, dark colored magma.





D.  Gases can dissolve in magma.  They can include:


	1.  water vapor		2.  carbon dioxide


	3.  sulfur			4.  hydrogen sulfide


		


	     - these gases come out of solution as large bubbles in volcanoes. 


     - felsic magmas typically have many dissolved gases in them.


     - volcanoes with highly gassed magmas tend to erupt explosively!





E.  There are 2 kinds of lava:


	1.  Pahoehoe (Pah hoy hoy) - smooth and runny like honey


	2.  Aa (Ah ah) - rough and jagged on the surface.  Very rocky.





F.  Fragments of lava are called tephra.  These can include ash, lapilli, 


     blocks, and bombs.





II.  Kinds of Eruptions


	A.  Rift eruptions:


		1.  Thin, runny lava runs out of long cracks at a diverging plate 


     boundary.


2.  Builds up a broad shield cone.  


3.  Can exhibit columnar jointing as the lava slowly cools & 


     shrinks.


	B.  Subduction Boundary eruptions


		1.  Magma tends to be thick with many dissolved gases.


		2.  Many explosive eruptions.


		3.  Form steep volcanoes called cinder cones.





	C.  Hot spots


		1.  Areas of volcanic activity in the middle of lithospheric 


     plates.


2.  Runny, smooth lava.


3.  Plate moves over hot spots, creating chains of volcanoes, or 


     volcanic islands.





III.  Famous Eruptions


	A.  Eldfell (1973) - a small island off Iceland.


		-  Lava and tephra erupted from a fissure for 5 months.


		-  The fishing port was threatened, so seawater was pumped on 


    the flow to stop it.


-  Rift volcano part of the Mid-Atlantic ridge.


	


	B.  Mount St. Helens (1980) - State of Washington.


		-  Subduction boundary volcano (explosive!)


		-  Sequence of events:


			1.  Bulge formed on north side of volcano.


			2.  Earthquake broke the bulge apart.


			3.  Bulge became a landslide.


			4.  Steam, gases, and superheated ash exploded outward.


			5.  Mudflows formed as ash mixed with melted snows.





	C.  Kilauea (1997) - Main island of Hawaii.


		-  Hot spot eruption.


		-  Erupted every year since 1952.


		-  Many homes are threatened every year by large flows of lava.





	D.  Vesuvius (79 AD) - Italy


		-  Large explosion… buried city of Pompeii.  African plate is 


   subducting beneath the Eurasian plate.





	E.  Krakatua (1883) - Indonesia.


		-  over ½ of the island blew up in a single blast.


		-  36,000 drowned in tidal waves


		-  the sound could be heard over 3000 miles away!  It is said to 


   be the loudest sound ever heard on earth.





IV.  Plutonic Activity


	A.  Rock masses that form as magma cools underground are called 


     plutons.





B.  These igneous intrusions (plutons) can form as:


	1.  Dikes - sheets of igneous rock cutting across many rock 


      layers.


		2.  Sills - Sheets of igneous rocks parallel to the rock layers 


     they intrude.


		3.  Laccoliths - Igneous intrusions between rock layers.  This 


    causes them to bulge upward.


		4.  Volcanic necks - hardened magma left behind when a 


volcano’s cone erodes away.


		5.  Batholiths - Huge masses of igneous rock deep underground.  


     Form cores of great mountain ranges.


	
