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Plate tectonics, rock cycle
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The Rock Cycle

A A rockis a naturally formed,
consolidated material usually
composed of grains of one or
more minerals

A Therock cycleshows how one
type of rocky material gets
transformed into another

I Representation of how rocks ar

formed, broken down, and
processed in the geosphere

I Arrows indicate possible
process paths within the cycle
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Magmais created by melting of rock
above a subduction zone

Less dense magma rises and cools
to formigneous rock

Igneous rock exposed at surface
gets weathered inteediment
Sediments transported to low areas,
buried and hardened insedimentary rock

Sedimentary rock heated and squeezed at depth to form
metamorphic rock

Metamorphic rock may heat up and melt to farmagma

Convergent plate boundary
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Granite intruding shale
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Intrusion/ contact zone
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A Magmais molten rock

A lgneous rock§orm when magma
cools and solidifies
I Intrusiveigneous rocks form when e
magma solidifies underground Granite
A Granite is a common example
I EXxtrusiveigneous rocks form when
magma solidifies

surface (lava)
A Basalt is a common example

Basalt



A Igneous rock names are based®tiure(grain size) and
mineralogiccomposition
A Textural classification

I Plutonicrocks (gabbradiorite-granite) are coarsgrained and cooled
slowly at depth

I Volcanicrocks (basatandesiterhyolite) are typically finegrained and
cooled rapidly at the Earthos s

A Compositional classification

I Mafic rocks (gabbrebasalt) contain abundant dacklored
ferromagnesian minerals

I Intermediataocks (dioriteandesite) contain roughly equal amounts of
dark- and lightcolored minerals

I Felsicrocks (graniterhyolite) contain abundant liglaiolored minerals



Igneous Rock Textures

A Texturerefers to the size, shape and
arrangement of grains or other constituents
within a rock

A Texture of igneous rocks is primarily controll
by cooling rate

A Extrusive igneous rocksool quickly at or near  coarsegrained igneous rock
Earthos surf admegramd ~- 2 "' -2l
(most crystals <1 mm) L

A Intrusive igneous rocksool slowly deep
beneath Earthoés surf
coarsegrained(most crystals >1 mm)

Fine-grained igneous rock



Phaneritic T coarse grained - plutonic
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Granite
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diorite

Diorite
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Andesite (porphyritic)
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rhyolite
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Igneous rock id table
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Identification of Igneous Rocks

Coarse-Grained Granite Diorite Gabbro Peridotite

Fine-Grained Rhyolite Andesite Basalt —

Mineral Content Quartz, feldspars (white, Feldspars (white or gray) Predominance of ferromag-  Entirely ferromagnesian
light gray, or pink). Minor and about 35-50% ferro- nesian minerals. Rest of minerals (olivine and py-
ferromagnesian minerals. magnesian minerals. No rock is plagioclase feldspar  roxene).

quartz. (medium to dark gray).
Color of Rock Light-colored Medium-gray or medium- Dark gray to black Green to black
(most commonly) green



A A pegmatitds an extremely coarsgrained
igneous rock (most crystals >5 cm) formed when
magma coolseryslowlyat depth

Pegmatitic igneous rock

A A glassytexture contains no crystals at all, and is
formed by extremely rapid cooling

A A porphyritictexture includes two distinct glassy
crystal sizes, with the larger having formed first
during slow cooling underground and the small
forming during more rapid cool i
surface

Porphyritic igneous rock



