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Metamorphism

Heat and pressure

Can affect any rock

Hand specimens

First impressions?




Metamorphism

Temperature >200°C
AND/OR

Pressure >300 MPa (3 kbar)
AND/OR

Chemically active fluids

Metamorphic facies

Prehnite-
Pumpellyite
Greenschist

Zeolite
Hornfels

-

Sanidinite
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Thermal metamorphism
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Marble

Marble crystals




Metamorphism by pressure

Protolith Metamorphic rock




Metamorphism by pressure

~ s
U) Zone of burial metamorphism @ Regional metamorphism
@) Blueschist and eclogite metamorphism (E) Zone where wet fractional melting starts

@) Granite magma rises and causes
contact metamorphism

Sea level
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Asthenosphere
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High temps and pressures




= High-grade metamorphism

Nonmetamorphic

(rock breaks)
Metamorphic

(rock shears like
soft plastic)

(©

Mylonite

forms

Shear
zone

Broken-up rock
(fault breccia)

Earth: Portrait of a
Copyright (c} W.W. No
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Mylonite = mille
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features
(b) cleavage

Slaty cleavage
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Cleavage:




H Cambrian
O Ordovician

@ Silurian

Welsh slate
-7 belts

Ffestiniog

* Corris

- : Penrhyn Slate Quarry,
) Bethesda, c. 1900

Foliation

Schist under the microscope




Gneiss, Stockholm




Partial melting

{ h
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MIDLAND VALLEY

= faults and thrusts
Metamorphic zones

- sillimanite
- kyanite

andalusite

- chiorite

migmatite

andalusite




Metamorphic facies

Prehnite-
Pumpellyite
Greenschist

Zeolite
Hornfels Sanidinite
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