Rocks and Minerals

Section U: Rock Groups

Igneous rocks are the most common rocks in Earth's crust. They form when molten
moterial called magma cools and hardens. This process is known as crystallization,
because minerals form crystals as the liquid furns solid. ILgneous rocks are clossified
as either intrusive or extrusive, depending on where they form. When magma cools
slowly beneath Earth's surface, it forms intrusive igneous rock. Because the cooling
happens gradually, large crystals have time to grow. These rocks often have a coarse
texture with visible, interlocking crystals. Granite is a commmon infrusive rock and is
usually light—colored, such os pink or gray.

When magma erupts onto Earth’s surface, it is called lava. Lava cools much more
quickly Than magmo underground. As o result, extrusive igneous rocks form with small
crystals that may be dif ficult or impossible to see. Some extrusive rocks cool so
quickly that crystals do not have time to form. Obsidian, a black, glassy rock, is an
exomple of this rapid cooling.

Geologists use texture—the size and arraongement of mineral crystols—to determine
whether an igneous rock formed underground or ot the surface. Rocks may be
coarse—grained (large crystals), fine—grained (small crystals), or glassy, depending on
how quickly they cooled.

Sedimentary rocks, in contrast, form from sediments—small, solid pieces of material
that come from weathered rocks or the remains of living things such as shells, leaves,
bones, and stems. The formation of sedimentary rock happens through several
connected processes.
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Figure 1 - Formation of sedimentary rock through weathering, erosion,
deposition, compaction, and cementation.
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process, called compaction, squeezes sediments tightly together. Finally, cementation
occurs when dissolved minerals in water crystallize between sediment particles, gluing
them together info solid rock. Through compaction and cementation, loose sediments
become sedimentary rock. Sometimes, the remains of plants or animals are buried
within these layers. Over time, they moay become fossils, preserving evidence of life
from long ago.

Figure 2 - Clossification of Sedimentary Rocks

Rock Type How It Forms Common Examples

Clastic Fragments of rocks and minerals  Conglomerate,
are compacted and cemented sondstone, shale
together

Non-clostic Formed when dissolved minerals  Limestone, halite,
crystallize from water gypsum

Biochemical Formed from remains or shells Coal

of living organism

Sedimentary rocks are classified into groups based on what they ore mode of and
how they form. One group is called clastic rocks. These rocks form when mineral ond
rock fragments are broken apart, compacted, ond cemented together. An exaomple of
a clastic rock is sandstone. Another group is chemical (non—clastic) rocks. These form
when minerals crystallize directly from water. Limestone is a common exomple.
Chemical rocks are usually composed of a single main mineral ond often have a
uniform color. A third type is biochemical rock, which forms from the remains of
living organisms. Coal is an example of a biochemical sedimentary rock. Overall,
sedimentary rocks are mode from fragments of other rocks that hove been pressed
and cemented together. They con have o wide range of grain sizes, from tiny clay
particles to large boulders.

Deep beneath Earth's surface, heat ond pressure con change any type of rock info
metamorphic rock. Metamorphic rocks form when existing igneous, sedimentary, or
even other metomorphic rocks are chonged by infense heat or pressure.

For example, when mogma rises underground, it heats the surrounding rock. This
extreme heat can cause minerals inside the rock to change or even partially melt. As
the rock cools, new minerals form. Pressure also increases as you go deeper into
Earth's crust. This added pressure can squeeze rocks so tightly that their minerals
rearrange, forming new minerals. These changes creote a new type of metamorphic
rock.
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Although metamorphic rocks may sometimes look like sedimentary rocks, they are
grouped by texture. Some metamorphic rocks are foliated, which means they have

visible bands or layers of dif ferent minerals. Other metamorphic rocks are non—
foliated, meaning their mineral grains are arronged rondomly without bonds.

Many metamorphic rocks show signs of bending, Twisting, or blending because of the

extreme heat and pressure they experienced during the rock cycle. For example,

gneiss is a folioted metamorphic rock that forms from mudstone when it is exposed
to high heat and pressure.

Review:

Igneous Rocks
Formation Through solidification of magma or lava
Characteristics No layers; hardest of all
Types
|I"ItFLiSiVEZ_ Extrusive:
slow cooling of magma rapid cooling of lava
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granite  gabbro  diorite pumice  obsidian basalt
Sedimentary Rocks
Formation Through compaction of sediments
Characteristics Distinctly layered; Easy to crumble
Types
Clastic: Chemical: Organic
Compaction of Compaction of Compaction of
broken rocks dissolved minerals organic minerals
= O & 9 3
sandstone conglomerate ironore  rock salt coal  limestone

Metamorphic Rocks

Formation Through transformation of older rocks
Characteristics May or may not have layers; relatively harder
Types
Foliated Non-foliated
Distinguished by layers No distinguishable layers
: i i} \’. HE -‘,i v .aé?*
slate gneiss  phyllice marble hornfels  quartzite

Figure 3 - Comparison of Igneous, Sedimentary, and Metamorphic rocks

1 What are the most common types of rocks found on Earth?
2. Explain deposition and compaction.

3.  What is the difference between clostic and non—clastic rocks?
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