Metamorphic Rocks
* Recrystallization or deformation in solid
state
* New environment = new minerals
* Growing minerals create a new texture

* Recrystallization
- T, P or change in pore fluid composition
- Original features destroyed

“Rocks at high T &b mayBesplastically
“geformed :




Metamorphism

+ Textural changes
- New minerals grow and replace old minerals

- Metamorphic conditions influence crystal growth

o " Prossure chango

Sources of metamorphic change

Origin of Metamorphic Rocks

+ T & P determine degree of
metamorphism & mineral assemblage

- Intermediate-grade metamorphism

Origin of Metamorphic Rocks

+ Temperatures above 200°C
- High Pressures (approx. 10,000 ft deep)

* Metamorphism ends when melting
begins (~700°C)

Source of heat
Proximity to igneous intrusions

Depth of burial

Contact Metamorphism

Regional Metamorphism

Origin of Metamorphic Rocks
* Role of fluids

- water and CO,, dissolved ions
- Fluids interact with rock
- "Hydrothermal” alteration, ore deposits




_ Deformation
* Mineral growth responds to stress

- Foliation, foliated texture
- Nonfoliated texture

- Mylonite - Intense shear stress

Deformation

* Pressure increases
+ Stress
- Uniform Stress :
- Differential STressQ i
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+ Classified by texture and composition
Sediments depasited on \T\_/ - foliated & nonfoliated rocks
continental margins

Continental crust

- Mineral composition
* Provide T & P conditions

Mantle

E Play

Foliated Rocks

Homogeneous ———— Slaty

Clay mil

—_— ic mica Large mica grains — Large feldspars
grains and micas
Crystal growth

Intensity of metamorphism

Progressive metamorphism of shale

Slate - originate from Shales, Micas form



Foliated Rocks

Nonftoliated Rocks

Nontoliated Rocks Nonfoliated Rocks

- Greenstones

o i o K S T T R : - Low-grade metamorphism of mafic
« Sandstone rockéq P




Nonfoliated Rocks Regional Metamorphic Zones

Depth of burial
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grade metamorphism
Metamorphic zones are defined by index minerals

- Andalusite
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Metamorphic Index Minerals
Stability ranges for Al,SiO5 minerals Sl ex Tinera

Regional Metamorphic Zones
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Metamorphic Rocks & Tectonics

Metamorphic Facles
Zeolite [] Amphibotite [] Eclogite
Bl Greenschist [ Blueschist B Granuiite




