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MAGMA : ORIGIN AND COMPOSITION.

Virtually all of the igneous rocks that we see on Earth are derived from magmas that formed
from partial melting of rocks, either in the upper mantle or the crust. (Partial melting is what happens
when only some parts of a rock melt; it takes place because rocks are not pure materials.)

The magma formation through melting of pre-existing rocks generally occurs in one of two ways:
(1) by convection of rock upwards through the mantle until it melts, or
(2) by melting rock at a subduction zone.

Mantle convection occurs because deep within the earth, radioactive decay raises the temperature of
rock, making it expand. This expansion lowers the rock’s density, causing it to rise, or convect. As the
rock rises through the mantle, the surrounding pressure decreases and eventually the convecting rock
melts as a result. Geologists call this decompression melting. The magma moves upward and erupts
to form either an oceanic ridge, a hot spot or a volcano.

As the oceanic lithosphere descends into the mantle at a subduction zone, it will be taken to
increasingly higher temperatures as it gets deeper. This will result in essentially a series of
dehydration and decarbonation reactions, i.e. chemical reactions that transform hydrous and carbonate
minerals into nonhydrous minerals and give up H,O and CO; as a fluid phase. Addition of this fluid
phase, either to the subducted lithosphere or the mantle overlying the subducted lithosphere could
lower the solidus and liquidus temperatures enough to cause partial melting and magma forms as a
result. Such a melting mechanism is referred to as flux melting.
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Figure showing the generation of magma by various processes.


https://science.jrank.org/pages/1770/Convection.html
https://science.jrank.org/pages/5680/Radioactive-Decay.html
https://science.jrank.org/pages/6748/Temperature.html
https://science.jrank.org/pages/1994/Density.html
https://science.jrank.org/pages/5479/Pressure.html
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