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Plate tectonics & hotspot

Divergent plate boundaries

At the mid-oceanic ridges, two tectonic plates diverge from one another. New oceanic crust is being formed by hot
molten rock slowly cooling and solidifying. The crust is very thin at mid-oceanic ridges due to the pull of the tectonic
plates. The release of pressure due to the thinning of the crust leads to adiabatic expansion, and the partial melting of
the mantle. This melt causes the volcanism and makes the new oceanic crust. Most divergent plate boundaries are at the
bottom of the oceans, therefore most volcanic activity is submarine, forming new seafloor. Black smokers or deep sea
vents are an example of this kind of volcanic activity. Where the mid-oceanic ridge is above sea-level, volcanic islands
are formed, for example, Iceland.

Convergent plate boundaries

Subduction zones are places where two plates, usually an oceanic plate and a continental plate, collide. In this case,
the oceanic plate subducts, or submerges under the continental plate forming a deep ocean trench just offshore. The
crust is then melted by the heat from the mantle and becomes magma. This is due to the water content lowering the
melting temperature. The magma created here tends to be very viscous due to its high silica content, so often does not
reach the surface and cools at depth. When it does reach the surface, a volcano is formed. Typical examples for this kind
of volcano are Mount Etna and the volcanoes in the Pacific Ring of Fire.

Hotspots

Hotspots are not usually located on the ridges of tectonic plates, but above mantle plumes, where the convection of
Earth's mantle creates a column of hot material that rises until it reaches the crust, which tends to be thinner than in other
areas of the Earth. The temperature of the plume causes the crust to melt and form pipes, which can vent magma.
Because the tectonic plates move whereas the mantle plume remains in the same place, each volcano becomes
dormant after a while and a new volcano is then formed as the plate shifts over the hotspot. The Hawaiian Islands are
thought to be formed in such a manner, as well as the Snake River Plain, with the Yellowstone Caldera being the part of
the North American plate currently above the hotspot.
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