
Rock
ÅA rock is a naturally formed, 

consolidated material usually 

composed of grains of one or more 

minerals



The Rock Cycle

The rock cycleshows how one 

type of rocky material gets 

transformed into another

ïRepresentation of how rocks 

are formed, broken down, 

and processed in the 

geosphere

ïArrows indicate possible 

process paths within the 

cycle



Rock Cycle



Three types of rocks

ÅIgneous rocks

ïFormed when molten material inside or on the surface of 

the earth cools and becomes solid

ÅSedimentary rocks

ïMade by deposition of particles carried in air or water or 

by the precipitation of chemicals dissolved in water

ÅMetamorphic rocks

ïMade when existing rocks are subjected to high 

temperatures and/or high pressures for long periods of 

time



The Rock Cycle and Plate Tectonics

ÅMagmais created by melting of rock 

above a subduction zone

Å Less dense magma rises and cools 

to form igneous rock

Å Igneous rock exposed at surface 

gets weathered into sediment

ÅSediments transported to low areas, 

buried and hardened into sedimentary rock

ÅSedimentary rock heated and squeezed at depth to form 

metamorphic rock

ÅMetamorphic rock may heat up and melt to form magma

Convergent plate boundary



Plate tectonics, rock cycle



Granite intruding shale



Intrusion/ contact zone



Igneous Rocks

ÅMagma is molten rock

ÅIgneous rocks form when magma 

cools and solidifies

ïIntrusiveigneous rocks form when 

magma solidifies underground

ÅGranite is  a common example

ïExtrusiveigneous rocks form when 

magma solidifies at the Earthôs 

surface (lava)

ÅBasalt is a common example

Granite

Basalt



Igneous Rock Identification

Å Igneous rock names are based on texture(grain size) and 

mineralogic composition

Å Texture classification

ï Plutonicrocks (gabbro-diorite-granite) are coarse-grained and cooled 

slowly at depth

ï Volcanicrocks (basalt-andesite-rhyolite) are typically fine-grained and 

cooled rapidly at the Earthôs surface

Å Composition classification

ï Mafic rocks (gabbro-basalt) contain abundant dark-colored 

ferromagnesian minerals

ï Intermediaterocks (diorite-andesite) contain roughly equal amounts of 

dark- and light-colored minerals

ï Felsic rocks (granite-rhyolite) contain abundant light-colored minerals



Igneous Rock Textures

Å Texture refers to the size, shape and 

arrangement of grains or other constituents 

within a rock

Å Texture of igneous rocks is primarily controlled 

by cooling rate

ÅExtrusive igneous rockscool quickly at or near 

Earthôs surface and are typically fine-grained

(most crystals <1 mm)

Å Intrusive igneous rockscool slowly deep 

beneath Earthôs surface and are typically 

coarse-grained(most crystals >1 mm)

Coarse-grained igneous rock

Fine-grained igneous rock



Phaneritic ïcoarse grained - plutonic



Aphanitic= fine grainedgroundmass
Phaneritic = coarse grained



i.d. chart
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diorite



gabbro



Rhyolite



Porphyritic Andesite



Basalt



IgneousRock Identification

granite

diorite

gabbro

rhyolite

andesite

basalt



Igneous rock id table



Special Igneous Textures

ÅA pegmatiteis an extremely coarse-grained 

igneous rock (most crystals >5 cm) formed when 

magma cools veryslowlyat depth

Å A glassy texture contains no crystals at all, and is 

formed by extremely rapid cooling

ÅA porphyritic texture includes two distinct 

crystal sizes, with the larger having formed first 

during slow cooling underground and the small 

forming during more rapid cooling at the Earthôs 

surface

Pegmatitic igneous rock

Porphyritic igneous rock

glassy



pegmatite



Intrusive Rocks

Å Intrusive rocks exist in bodies or structures that 

penetrate or cut through pre-existing country rock ï

they intrude

Å Intrusive bodiesare given names based on their size, 

shape and relationship to country rock

ï Shallow intrusions 

Å Form <2 km beneath Earthôs surface

Å Chill and solidify fairly quickly in cool 

country rock

Å Generally composed of fine-grained rocks

ï Deep intrusions:  Plutons

Å Form at considerable depth beneath Earthôs surface 

when rising blobs of magma (diapirs) get trapped within 

the crust

Å Crystallize slowly in warm country rock

Å Generally composed of coarse-grained rocks



Intrusive Rock Bodies

Å Volcanic necks

ï Shallow intrusion formed when magma 

solidifies in throat of volcano 

Å Dikes

ï Tabular intrusive structure that cuts across 

any layering in country rock

Å Sills

ï Tabular intrusive structure that parallels 

layering in country rock

Å Plutons

ï Large, blob-shaped intrusive body formed 

of coarse-grained igneous rock, commonly 

granitic

ï Small plutons (exposed over <100 km2) are 

called stocks, large plutons (exposed over 

>100 km2) are called batholiths

Light-colored dikes

Basaltic sill

Sierra Nevada batholith



dikes


