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The Earth is formed of three layers, the inner most layer being the core, a middle layer known as the 

asthenosphere and an outer layer called the lithosphere. The lithosphere is made up of thirteen 

plates and several smaller ones, constituted mainly by an igneous rock called granite, while the sea 

floor is formed of basalt. These plates move in one of three ways. Plates can move transversely, or 

side-by-side, conversely, against one another, or diversely, in which plates separate, and it is these 

processes which divided the ancient continent of Pangaea. They are also known as neutral, 

destructive and constructive plates respectively.  These plates are carried by convection currents 

which occur within the asthenosphere, where semi-molten rock called magma moves in a conveyor 

belt motion. This magma is heated by the core’s heat (5000°C), rises, and cools when it meets the 

lithosphere, thus slightly dragging the plate, and descends to repeat the process. These plates once 

formed the great continent of Pangaea, but due to the joint theories of continental drift, put forward 

by Alfred Wegner, and sea-floor spreading, submitted by Harry Hess (1960’s). Sea-floor spreading is 

the concept that the Mid-Atlantic Ridge, a mid-oceanic ridge that measures 1000km in length 

formed due to the separation of plates.  The Eurasian and African plates diverged from the American 

Plates, which allowed magma to plume forth and solidify, forming a new layer of basaltic rock. 

However, as those plates diverged, the plates along the border of Europe, Africa and America 

converge, and so the heavier thinner plate is subducted under the continental plate and melted in 

the asthenosphere.  

Volcanoes are located both on the continents and the sea floor, and the majority of submerged 

volcanoes are found along the Mid-Atlantic Ridge. Volcanoes are formed by the convergence and 

divergence of plates. As a plate collides with another, one plate buckles and folds, as the strata are 

pushed upwards to form a fold mountain. If the subducting plate melts as it enters the 

asthenosphere, the resulting magma as is lighter will rise and force its way up through lines of 

weakness in the folds (faults) eventually creating a volcanic mountain. If eruption occurs a creator 

will be created.  When plates divide, magma plumes through the opening and solidifies, and after 

this is repeated, a lava plateaux or shield volcano is formed. The type of the volcano depends on the 

silica content of lava. Thick, viscous is quite explosive due to the gas content stored within as well as 

the high silica content, and normally occurs along convergent margins. Basic, free flowing lava has a 

low silica content and gives the lava a fluid texture forming landforms such as the Antrim- Derry 

Plateau and shield volcanoes such as Mauna Loa Hawaii.  

Volcanic activity dominates the Ring of Fire located around the Pacific Ocean. Some volcanic islands 

have formed in this area as a result of hot spots, points along the sea floor where a thermal plume is 

present and forces its way through a fault, creating an area where shield volcanoes and volcanic 

islands are formed. Shield volcanoes are quite flat with concave slopes, with basic lava type 

eruptions. Hot spots do not move, but the plates on which they plume through do, which means that 

a chain of islands can be found.  For example, the Hawaiian Islands get older travelling towards the 

Aleutian Trench, a subduction zone.  

Volcanic eruptions can vary on a number of outside factors and cause devastating after effects. For 

example, a nuée ardente occurs when a pyroclastic flow mixes with noxious gases, which travels at 

high speeds while remaining close to the ground. A caldera is formed when a volcanic eruption 

creates a new, deeper and wider crater. A pyroclast is the term used to depict the ash, cinders and 

volcanic rock that is expelled from volcano, which are referred to as incandescent bombs. A 

jokulhlaup is the melting of an ice cap due to volcanic activity, which results in flooding of an area, 

among other problems. In conclusion, the study of plate tectonics allows us to understand volcanic 

activity on a broader scale. 


