Earth Sciences 1022b Lecture Brief 29 Jan 15
METAMORPHIC ROCKS

- rocks can be deeply buried, intruded by magma, or squeezed; they are subjected to
heat, pressure, and chemically active fluids: these agents result in metamorphism

Controlling Factors:

parent rock — metamorphic rock retains much the same chemistry as the parent

heat - drives chemical reactions that recrystallize minerals in the parent rock as it
bakes; heat from magma intrusion and from deep in the Earth (geothermal gradient)

pressure - confining pressure (from all directions) or directed pressure (by colliding
lithospheric plates) under which minerals realign to form a new texture (foliation)

chemical activity: water is important in mineral transformations - commonly loaded
withionsinthe rock’s pore spaces and water s
heating (dehydration) to react with minerals in the parent rock to form new minerals

Metamorphic Grade:t he i ntensity of metamor phi sm..
- increases mainly with temp., as indicated by index minerals in metamorphic rocks:
(low grade) chlorite, muscovite, biotite, garnet, staurolite, sillimanite (high grade)

Contact Metamorphism: caused by magma intrusion into cooler parent rocks

- results in metamorphic aureoles with decreasing effect away from the intrusion

- host rock minerals recrystallize to new minerals but are not reoriented (nonfoliated)
e.g. marble from baking limestone, quartzite from baking sandstone, because
calcite and quartz do not recrystallize into platy or elongate minerals

Regional Metamorphism: involves rocks found near convergent plate boundaries in
the cores of mountain belts; large scale squeezing, deep burial, magma activity in
the “roots”of the belt; pressures are d

regional metamorphism of shale: get foliated rocks that include (increasing grade)

slate - fine parallel mica flakes forming rock cleavage; splits into smooth slabs

phyllite - glossy micaceous rock with slightly wavy foliation; crystals still hard to see
schist - strongly foliated with visible mica flakes, amphibole,unique metam. minerals
gneiss - light and dark banding due to segregation of light and dark silicate minerals

after erosion, one can map out increasing metamorphic grade toward the core area of
a mountain belt, from slate (low grade) to phyllite to schist to gneiss (high grade)



