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Introduction to Oceanography 

 

Concept of Plate Tectonics 



Lithospheric Plates 



Characteristic of Plate Boundaries 



Mid Oceanic Ridge 
e.g. Mid Atlantic Ridge 



Ocean-Ocean collision subduction zone 

e.g. Aleutian Islands 
The Pacific Plate is being subducted under the North 

American Plate at a dip angle of nearly 45 degrees. The 

rate of closure is ~3in. (8 cm) per year. 

Open Google Earth 



Ocean-Continent collision subduction 

zone 

e.g. Andes Mountains 

The Andes are the result of plate tectonics processes, caused by the 

subduction of oceanic crust beneath the South American plate. The 

main cause of the rise of the Andes is the compression of western rim of 

the South American Plate due to the subduction of the Nazca Plate and 

the Antarctic Plate.  
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Continent-Continent collision  
e.g. Himalayas Mountains 





Transform Fault 
e.g. San Andreas Fault 



Convection in the asthenosphere drags lithospheric plates away from the crests of ocean ridges. Also, the leading edge of 
the plate in subduction zones is cold and dense and may be “pulling” the plate down into the asthenosphere. 



Some volcanoes are not associated with the edges of plates. They form 
long, linear chains with the age of the volcanoes increasing 
systematically from one end to the other, as illustrated here for the 
Hawaiian Islands and their submarine continuation, the Emperor 
Seamount Chain. 



The linear volcanic chains trace the drift path of a plate over a mantle plume. The 

volcanoes on each island become extinct and erode once they are transported away 

from the mantle plume.  



Formation of Ocean Basins 

Wilson Cycle: 



The Wilson cycle depicts ocean-basin development as proceeding through a sequence of distinct 
stages. 



Embryonic Stage 
e.g. Great African Rift Valley 



Juvenile Stage 
e.g. Red Sea 

Mature Stage 
e.g. Atlantic Ocean Basin 



The East Pacific Rise is a mid-oceanic ridge, a divergent tectonic plate boundary located along the floor of the Pacific Ocean. 
It separates the Pacific Plate to the west from (north to south) the North American Plate, the Rivera Plate, the Cocos Plate, 

the Nazca Plate, and the Antarctic Plate. It runs from an undefined point near Antarctica in the south northward to its 
termination at the northern end of the Gulf of California in the Salton Sea basin in southern California. 

Declining Stage 
e.g. East Pacific Rise 



Age of the ocean crust 


