Metamorphic Rocks

Metamorphic rocks undergo changes in texture, mineralogy, or
both while in the solid state

— Low-grade: 150°C-550°C and low pressure

— High-grade: above 550°C and high pressure
Other factors also play an important role in metamorphism:
fluids, time, and stress
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The term stress implies direction, and is-a-more ) | i
useful term than pressure, especially since 1=
metamorphic rocks record differential stress in =] oo s
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Rock can be heated by burial,
exposure to igneous
Intrusions, or collision.

Each of these “heating
processes” can be associated
with different pressures.

Metamorphism also produces
new mineral assemblages that
are stable at the new pressure
and temperature.

Diagenesis
e s’ 1.Shaleisa
sedimentary rock made
of clay particles and
quartz grains.
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4. At even higher
temperatures, schist or
gneiss is formed.
Minerals such as
garnet, k

sillimanite appear.

(mica-rich)
Gneiss (mica-poor)
(metamorphic)

“Sillimanite and kyanite both have the same formula—
Al Si0;—but different crystal structures.




Changing temperature-and pressure lead to either mechanical deformation or
chemical recrystallization or beth. The different kinds of metamorphism reflect the
Importance of the two processes

= Contact metamorphism — magma intrudes-rock. The high temperatures cause
chemical reactions and recrystallization. No directional fabric.

= Burial metamorphism — buried sediments may attaintemperatures greater than
150°C, causing recrystallization. Rocks will develop a faliation.

= Regional metamorphism — extends over a large area. Differential stress,
mechanical deformation, and recrystallization.
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regional metamorphism—a type of metamorphism in

which the mineralogy and texture of rocks are changed
over a wide area by deep burial and heating associated
with the large-scale forces of plate tectonics.

In regional metamorphism, rocks that form closer to the margin of
the tectonic plates, where the heat and pressure are greatest, often
differ in their minerals and texture from those that form farther away.
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continental collision causes regional metamorphism
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The concept of metamorphic facies states that for a given range of temperature
and pressure and for a given rock composition, the assemblage of minerals
formed during metamorphism is always the same
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Plate tectonics explains the regional distribution of metamorphic facies and regionally

metamorphosed rock
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