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» Structure and Classification C
Rocks

» Metamorphic Processes
» Metamorphic Grade

» Metamorphism of Specific Rock Types



Metamorphic Rock
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> Change in Mineralogy, Chemistry and Structure.

> The rock should be In the solid state during
metamorphism.

> If the rocks melt at a certain point, then we enter the
zone of igneous rock



* By changing in Temp. and Pressure.
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« The gray shales (diagenetic clay minerals
hornfels by thermal metamorphism.

« The hornfels contains metamorphic minerals (biotite, cordierite, K-feldspar
and sillimanite).

« At metamorphism limestone nodules (pure calcite, CaCO3) reacted and

' ced concentrically zoned nodules consisting of the Ca-

' lopside).
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> A mineral Is stable at one temperature might become u
at a higher (or lower) temperature.

> The lower-temp. limit of metamorphism is 2 200°C.

> The high-temp. Ilimit of metamorphism = the elting
temperatures of rocks 2 600°C (wet melting point of granite).
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Vertical pressure (kKbar)
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> Pressure

> Types of pressure: Confining and Directed
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> It controls minerals’ stability.
1 kilobar (kbar) = 1,000 hars

: _ _ Atmospheric pressure at
> Directed pressure only re-orient minerals. sealevel = 1 har

» The lowest pressure limit of metamorphism Is found around |
Intrusions (in contact metamorphism = 1 bar pressure).

» The highest pressure limit of metamorphism was formed In
levels at~ 100-200km depth = 30-60 kbar pressure.
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much faster a

> Dissolved 1ons In fluids make chemical changes In
minerals.



Types of Metamorphism

Thermal/Contact Metamorphism (T)

Cataclastic Metamorphism






Phyllite




Regional Metamorphism
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Reeieual Metatnerlhisin
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- Shields and Mountains: areas of crystalline rocks
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 Large scale metamorphism of mafic and ultramafic rocks in the ocean

floor (static regime).

tween seawater and ocean-floor rocks =




Seafloor metamorphism (Low P/T)

Metamorphic Facies
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I- Subduction related metamorphism

ocean basin

convergent boundary
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« Late phase orogenic metamorphism.
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» Related to continent-continent collision
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Coombs, 1961

« Low-temperature regional metamorphism affecting sediments -, 3

and interlayered volcanic rocks (very close to the deep-seated \ %

diagenesis processes) (static regime). e
Metaconglomerate

« No magmatic influence = No orogenesis.

oliated texture with preserved fabrics.
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