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Extrusive Rocks, Products of Volcanoes ST&fHa/queTaRter sifaetea

N Extrusive rocks form through the fast cooling of magma on or near the BASALT

Ball Earth's surface. Their structure and composition are closely related to the This rock forms most of the oceanic
volcanic activity in the areas where they emerge. Because they are typically crust. Its low silicon content gives it
products of a fast solidification process, they usually have a very fine grain. When itts characteristic dark color (between
they are expelled from a volcano, they do not have a chance to crystallize before blue and black). Its rapid cooling and

they cool, so they acquire a vitreous (glasslike) texture. solidification gives it a very fine grain.
Because of its hardness, it is used to
build roads; it is not, however, used to
make paving stones because

it is too slippery.

PUMICE

This rock is produced from lava with a
high silicon and gas content, which
gives it a foamy texture. This explains
its porous consistency—acquired
during rapid solidification—which
enables it to float in water.

GEOMETRIC PRISMS

These prisms were formed in
the Giant's Causeway
(Northern Ireland) through
contraction, expansion, and
rupture of basaltic lava flows
OBSIDIAN that crystallized gradually.
This rock is black; its shades vary in

accordance with its impurities. Because it H

undergoes rapid cooling, its structure is exag On
vitreous, not crystalllne{ thus, itis ) THE MOST COMMON
commonly called volcanic glass. Strictly SHAPE INTO WHIGH

i idian i is class notcligeny
speaking;Qbsigjanjs 3 mineraloid. Itwas  gcayT CRYSTALLIZES
often used to make arrowheads. as study material.
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Yosemite National Park
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Underground: Plutonic or Intrusive Rocks
gattereh/AaAfaa-ias— T=s

MACROPHOTOGRAPHY
OF PINK GRANITE

T 3T
GRANITE

This rock is formed by big grains of
feldspar, quartz, and mica. Its light-
colored components indicate an
abundance of silicon and that the
rock is acidic. Because of its great
resistance to wear, granite is often
used as a construction material.

1 mile
(1.6 kim)

THE MINIMUM DEPTH AT
WHICH GRANITE FORMS

PERIDOTITE

This rock is mainly composed of
olivine (which gives it a greenish
color) and pyraxene. It is less
than 45 percent silicon and is

upper layers of the mantle (at a
depth of about 40 miles [60
km]) as a residue of old crust.

MACROPHOTOGRAPHY
10/9% ZEARODIORITE

AT
GABBRO
This rock contains ferromagnesian

augite, dark-colored
crystalizations. and feldspars., which give a
white coloring to some of its parts. Gabbro
generally solidifies siowly, leaving it with
thick grains.

GRANODIORITE

This rock is often confused with granite, but it
is grayer since it contains larger numbers of
quartz and sodic plagioclase crystals than it
does feldspar. It has thick grains and contains
dark crystals called nodules.

Dikes and Sills: Rocks Formed in Seams

= Some types of igneous rocks are formed from ascending magma that

Bl solidifies in seams or fissures. The resulting sheetlike body of rock is called a
dike if it has a vertical orientation or a sill if it has a horizontal orientation. The
composition of these rocks is similar to those of intrusive and extrusive rocks. In
fact, like dikes and sills, intrusive and extrusive rocks can also form in cracks.
However, the manner in which the materials in a sill or dike solidify causes them to
form crystalline structures different from those of their volcanic and plutonic
relatives.

PEGMATITE IS
NATURALLY SMOOTH.

PEGMATITE

This very abundant, acidic
rock has a mineral
composition identical to that
of granite. However, its
solidification process was
very slow, thus enabling its
crystals to grow to a size of
several feet.

10/9/2017
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CRYSTAL JOINED BY
VITREOUS MASS

PORPHYRITICS
These rocks solidify in
two phases. In the first,
slower phase, thick
phenocrystals form.
Then in the second
phase, the phenocrystals
are dragged along by
magma, which causes
the formation of smaller,
vitreous crystals. The
name porphyritic alludes
to the color purple.
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These rocks contain large These rocks have a mineral
portions of light-colored composition between that of
silicate minerals such as rhyolite/granite and basalt/gabbro.

quartz and feldspar.

farefrenr

Class Subclass Rock General Characteristics
Igneous Plutonic (Intrusive) Granite Coarse-grained: “salt & pepper” appearance; from high-silica felsic
magma; plutonic equivalent of rhyolite.
Diorite Coarse-grained; from intermediate silica magma; plutonic
equivalent of andesite.
Gabbro Coarse-grained; black or dark gray color; from low-silica mafic
magma; plutonic equivalent of basalt.
Peridotite Common mantle rock consisting primarily of olivine and/or
pyroxene.
Volcanic (Extrusive) ~ Rhyolite Light color; from high-silica felsic magma; volcanic equivalent of
granite.
Andesite Typically gray in color; from intermediate silica magma; volcanic
equivalent of diorite.
Basalt Usually black in color; from low-silica mafic magma; volcanic
equivalent of gabbro.
Obsidian Volcanic glass; typically black in color and thyolitic in composition.
Pumice Volcanic glass with [rothy texture; often rhyolitic in composition.
Tufl Rock made from volcanic ash or pyroclastic flow deposits.
10/9/2017 This is class notes only for FYBA G1 Student

as study material.
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Collection of Detrital Rocks

mong the sedimentary rocks, detrital rocks are the most abundant. They
the agglomeration of rounded fragments (clasts) of older rocks. Depenring

on the size of the clasts, they are classified as (from smallest to largest) pelite,
lutite and limestone, sandstone, and conglomerates. The analysis of their components,
cementation matrix, and arrangement in layers makes it possible to reconstruct the
geologic history both of the rocks and of the areas in which they are found.
Some break off easily and are used in industrial processes and
construction as rock granules, whereas others are
appreciated for their toughness and hardness. o

Clay, Lime, and Ash
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construction as rock granules, whereas others are
appreciated for their toughness and hardness. ®

Clay, Lime, and Ash

. These materials form the less porous, fine-grained detritic rocks. Lsites are
el rocks of clay, composed of particles whose diameter does not exceed
10,0002 inch (0,004 mm). In general, mey are compacted and cemented through

chemical i Li lites, named after lime,
a sedimentary material with a omeniat thicker grain (up to 0.0025 inch [0.06
‘mm1). Some rocks composed of volcanic ash have a similar granulation. These
rocks are very important in construction.

It s possible to find one or more:
tayers of fine-grained pyroctastic
material (volcanic ash) in many
sedimentary rocks. Rocks formed
from larger pyroclasts, which
solidified in the air during an
eruption before they towched the
ground, are rarer. Their origin is
igneous, but their formation is
sedimentary.

400

‘THE REDUCTION IN
OF CLAY AS IT IS COMPACTED

cLay
(KAOLINITE

When hydrated,
it increases in sze.

CLAY

The substance commonly
known as clay s an
unconsolidated rock, made
of hydrated akuminum
silicates and typically full of
impurities. Kaolin is the
name for pure granular
clay; it s soft and white
and keeps its color even
affter it has been fired in 2
kil It has scale-shaped
microcrystals and generally
contains impurities.

Some break off easily and are used in industrial processes and

TUFF

s rock that is formed from deposits of
wvolcanic ash that has been cemented together,
There are several types: crystalfine tuff, which
s largely composed of igneous glass; lithic
tuff, which contains rock fragments; and
ybrid tuff, which is formed from fragmented
volcanic material combined with some clay.

CHALK

Composed of calite debris of
biochemical origin, this
mineral originates in the sea
near the coast. After being
eroded ed, it

accunlites on slopes where
it becomes compacted. The
chalk we use on blackboards
is,in reality, gypsum.

COMPACTED

Very fine sediment

1 Student

09/10/2017
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A Variety of Sandstones

¥ Sandstone i rock
R 008 inch (006 and 2 mm) in size. Sandstones are classified according to

SAl

is made up of small
sand that are hare stratified
by color and texture. This
type of sandstone indicates
that an aiternating

materials (more than 15 percent), which
form it grain matréx. This makes it more

Conglomerates

. Most of the grains that comy
Rt inch (2 mm). In Some cases,

originated. Accumulations of gravel and cementation material can

grains of

Imvobeing two types of
irred.

CRAYWACKE

1125 2 defined proportion of calcium
carbonate, quartz. fokdspar, and mica. It
sandstone because it

of grains that are mostly between 0.003 and

‘araywacke belong to this class of rocks.

possesses 3 varied c
although it contains up to 25

percent of ts interstices are
empty. In ths specimen, the
pinkish section ts composed of
feldspar, and the white portion
is quartz.

e formed or
the action of fluvial currents. Al this information makes it possible to
reconstruct the geologic history of a rock.
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MICROPHOTOGRAPH
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CONGLOMERATE

Formed by large fragments, they are
good examples of sediments that have been
compacted after Landsiides. The ierequiarity
of this specimen's clasts points to a chaotic
origin, which could be alluvial in nature or
associated with a glacial moraine.
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Common

Metamorphic Rocks

he classification of metamorphic rocks is not simple because the

same conditions of temperature and pressure do not always produce

the same final rock. In the face of this difficulty, these rocks are
divided into two large groups, taking into account that some euhlblt

foliation and others do not. During the transformation process,

of rock increases, and 'eays!alﬁzanm can induce the fonnallon of htgger
crystals, This process reorganizes the mineral grains, resulting in laminar or
banded textures. Most rocks derive their color from the minerals of which
they are composed, but their texture depends on more than just their

composition. ®
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Extrusive Rocks, Products of Volcanoes

W Extrusive rocks form through the fast cooling of magma on or near the
Bl Earth's surface. Their structure and composition are closely related to the
volcanic activity in the areas where they emerge. Because they are typically
products of a fast solidification process, they usually have a very fine grain. When
they are expelled from a volcano, they do not have a chance to crystallize before
they cool, so they acquire a vitreous (glasslike) texture.

PUMICE

This rock is produced from lava with a
high silicon and gas content, which
gives it a foamy texture. This explains
its porous consistency—acquired
during rapid solidification—which
enables it to float in water.

GEOMETRIC PRISMS

These prisms were formed in
the Giant's Causeway
(Northern Ireland) through
contraction, expansion, and
rupture of basaltic lava flows
OBSIDIAN that crystallized gradually.

This rock is black; its shades vary in

BASALT
This rock forms most of the oceanic
crust. Its low silicon content gives it
its characteristic dark color (between
blue and black). Its rapid cooling and
solidification gives it a very fine grain.
Because of its hardness, it is used to
build roads; it is not, however, used to
make paving stones because

it is too slippery.

accordance with its impurities. Because it H
undergoes rapid cooling, its structure is eXag On

vitreous, not crystalline; thus, it is
commonly called volcanic glass. Strictly
speakingﬂyfgi}gvi-; mineraloid. It was
often used to make arrowheads.
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Underground: Plutonic or Intrusive Rocks

== Rocks of this type formed through the solidification of magma masses deep
Em within other rocks. In general they have undergone a slow cooling process in
the Earth's crust, which has permitted the formation of pure mineral crystals large
enough to be seen with the unaided eye. Usually they display a compact structure
and have low porosity. Depending on the composition of ti ma, there are acidic

plutonic rocks (rich in silicon) or basic rocks (with low silicon content). Granite is
the most common type of intrusive rock.

MACROPHOTOGRAPHY
OF PINK GRANITE

GRANITE

This rock is formed by big grains of
feldspar, quartz, and mica. Its light-
colored components indicate an
abundance of silicon and that the
rock is acidic. Because of its great
resistance to wear, granite is often
used as a construction material.

1 mile
(1.6 km)

THE MINIMUM DEPTH AT
WHICH GRANITE FORMS

PERIDOTITE
This rock is mainly composed of
olivine (which gives it a greenish
color) and pyroxene. It is less
than 45 percent silicon and is
rich in magnesium, a very light
metal. It is abundant in the
upper layers of the mantle (at a
depth of about 40 miles [60
km) as a residue of old crust.

MACROPHOTOGRAPHY
10/%/8R4RODIORITE

GABBRO

This rock contains ferromagnesian
minerals, such as olivine, pyroxene, and
augite, which form dark-colored
crystallizations, and feldspars, which give a
white coloring to some of its parts. Gabbro
generally solidifies slowly, leaving it with
thick grains.

GRANODIORITE

This rock is often confused with granite, but it

is grayer since it contains larger numbers of
quartz and sodic plagioclase crystals than it

does feldspar. It has thick grains and contains

dark crystals called nodules.
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