[image: ]Booklet 4: The Plate Margins
3.1.5.2 Plate tectonics

Destructive, constructive and conservative plate margins. Characteristic processes: seismicity and vulcanicity. Associated landforms: young fold mountains, rift valleys, ocean ridges, deep sea trenches and island arcs, volcanoes.
Magma plumes and their relationship to plate movement.





Use p220 -221 Oxford textbook to explain what happens at the 4 plate margins shown opposite. Include the geographical features and examples shown in Figure 8 p 223 in your notes.

	Plate type
	What happens? Explain the processes
	Geographical features and examples?
	Clear labelled diagram

	
Divergent (Constructive)













	
	
	

	Plate type
	What happens? Explain the processes
	Geographical features and examples
	Clear labelled diagram

	
Convergent 
(Include Destructive and collision)

















Transform (Conservative)









	
	
	


Annotate the diagrams to outline the formation and plate margin of the following landforms:

[image: https://upload.wikimedia.org/wikipedia/commons/thumb/8/83/Continental-continental_convergence_Fig21contcont.gif/230px-Continental-continental_convergence_Fig21contcont.gif]Young fold mountains 				     Rift valleys								                 Ocean ridges 	
[image: Image result for rift valleys formation][image: Image result for mid ocean ridge formation]








Deep-sea trenches 						     Island arcs							Volcanoes
[image: Subduction volcano | geology | Britannica][image: Image result for deep sea trench and island arcs][image: Image result for deep sea trench formation]
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Questions:
a) Explain why submarine (underwater) volcanoes are formed at constructive plate margins


b) What is meant by subduction and why is it an important process in destructive plate margins?



c) Why is there no volcanic activity at a continental collision margin?



d) Describe and explain the pattern of earthquakes at the different destructive plate margins.




Exam-question practise:

[image: ]










[image: ]Magma (mantle) plumes and their relationship to plate movement. 
Not all volcanic activity can be related to active plate margins. The Pacific Ocean has a number of chains of volcanic islands which run diagonally across it at intra-plate locations. These islands are all shield volcanoes built up of basaltic lavas.

The basalt that makes up these islands contains significantly more potassium and sodium than the basalts of the ocean crust, suggesting that there is a different mechanism involved in their formation.
It is now thought that magma (mantle) plumes lead to the formation of hot spots in the lower mantle and the subsequent formation of volcanic islands.

Watch this short clip: https://www.youtube.com/watch?v=AhSaE0omw9o 

Write the statements from the slide in the correct order in the box:1)


2)


3)


4)



5)


The Hawaiian hot spot 
A 1500km deep hotspot can be found under the southern end of the island Hawaii. 
[image: ]As the Pacific plate moves 5-10cm north-west per year, the next volcano (Lo’ihi Seamount) is forming on the seafloor to the south of Hawaii.  It should appear on the surface in 200,000 years’ time.
To the north-west of Hawaii, a chain of extinct volcanoes can be found.  These subside into the crust and are eroded by marine erosion to form basic seamounts. 
https://www.youtube.com/watch?v=I79Tbfo8bRI 
1) [bookmark: _GoBack]Explain why volcanoes are found in Hawaii:



2) How long has the Hawaiian hotspot existed for?

3) What are the 2 highest mountains on earth?

4) At what rate does the Pacific plate move and why is this significant to the age of the Hawaiian islands?

[image: ]
5) Explain why the Hawaiian chain of islands get progressively older further west. 









HOW ARE VOLCANIC ISLANDS FORMED BY MAGMA PLUMES?
The hot spots create localised................................. of hot, rising mantle material. As the plume rises towards the base of the lithosphere, the reduction in pressure allows............................................................ of the mantle material within the plume to form .............................................................................. The magma melts its way through the oceanic crust and erupts onto the ocean floor to build up an active....................................................................................
 As the plate carries on moving over the plume, the original island is carried away from the magma source and becomes ………………………………………….. The plate acts as a ................................................................... so as the old island is carried away, a new volcanic island is formed in its place above the hot spot. This process builds up a chain of..................................................., with the age of each increasing with distance away from the currently active island.
 As the old islands are carried away from the............................................., they subside (sink down into the crust) and are eroded by the sea, so that many of the older islands are now ............................................the sea surface and form guyots or seamounts.Islands		conveyor belt  	 volcanic island	 hot spot 	under extinct	  	basaltic magma	  partial melting 	plumes



[image: hotspot.gif(12121 bytes)]
	










HOMEWORK - produce a plan for this exam question (remember PEEL structure):
Outline the theory of plate tectonics and assess the extent to which the position of young fold mountains, rift valleys, ocean ridges, volcanoes, deep-sea trenches and island arcs support that theory. (9 marks) Hodder workbook
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