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Rocks 
 

Introduction 
Rock is a naturally occurring solid material composed of one or more 

minerals. It is a basic component of Earth, providing the main substance of all but 
the innermost layers. The outer layer of Earth, called the crust, is made up of rigid 
rock. Between the crust and Earth’s metallic core lie the layers of molten and rigid 
rock that make up the mantle. 
 

Rocks are classified into three major groups according to how they were 
formed: igneous rock, which forms from molten material called magma; 
sedimentary rock, which forms from sand, clay, or other materials deposited by 
water, wind, or glacial action; and metamorphic rock, which forms from rocks that 
are modified by heat, pressure, or chemical activity. The three major classes of rock 
are further divided into different groups based on various factors, including 
chemical composition, texture, and mineral content. 

 
Most rocks contain several types of minerals; for 

example, the igneous rock granite is largely composed 
of the minerals quartz, feldspar, and mica. In contrast, 
pure sandstone, a sedimentary rock, contains only the 
mineral quartz. Obsidian, a glassy igneous rock, is 
among the few rock types that contain no minerals. 
 

Rocks form and change through a natural process 
called the rock cycle. The study of rocks and the 
processes that form and change them is called geology. 
 

Types of Rocks 
 

Geologists broadly classify Earth’s rocks as igneous, sedimentary, or 
metamorphic rocks. 

 
Igneous Rock 

Igneous rock forms from magma when it cools and solidifies. Magma is a 
molten mixture of rock-forming minerals, gases, and steam produced at high 
temperatures deep within Earth, at underground depths of about 30 to 120 miles 
(50 to 200 kilometers). The word igneous comes from the Latin ignis, meaning 
“fire.” 

Figure 1: Obsidian is a glassy igneous 
rock formed by the rapid cooling of 
lava. 
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Magma is a hot, doughy material that rises along cracks 
in the Earth’s crust. When a volcano erupts or a deep crack 
occurs in the Earth, the magma rises and overflows. When 
magma flows onto Earth’s surface, it is called lava.  
 

Igneous rocks are subdivided into two categories: 
intrusive and extrusive. Intrusive igneous rock forms if the 
magma cools and solidifies before it reaches the surface. If the 
molten material is expelled onto the surface (as lava), it forms 
extrusive igneous rock. 

 
Sedimentary Rock 

Sedimentary rock forms from rock fragments, sand, 
mud, and other materials that are compacted and cemented 
together at Earth’s surface. The materials that form 
sedimentary rock generally are carried by water, wind, ice, or 
other means and are then deposited on land or on the bottoms 
of oceans, lakes, or rivers, forming layers. The materials in the 
lower layers are pressed and cemented into rock by the weight 
of the upper layers. The layers of sedimentary rocks are one of 
their chief characteristics and may be distinguished by 
differences in color, particle size, and other features. Fossils are 
found in sedimentary rock. 
 

Because the bottom layers in a sedimentary rock sequence are deposited first, 
they are older than the upper layers. This follows the law of superposition, an 
important tenet in geology. This principle states that in an undisturbed sequence of 
rock layers, the layers at the bottom are older than those at the top. The principle of 
superposition allows scientists to determine the relative ages of the rocks in a 
sequence.  

 
 
 
 
 
 
 
 
 
 

Figure 2: Granite is a coarse- 
or medium-grained igneous 
rock that is rich in quartz 
and feldspar. It is formed 
deep within Earth's crust. 

Figure 3: Conglomerate is a 
type of sedimentary rock 
composed of rounded 
pebbles, cobbles, or boulders 
cemented together. 
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Metamorphic Rock 
Metamorphic rock forms when environmental 

conditions change the composition or structure of 
preexisting rock. The term metamorphic comes from a 
Greek word meaning “change of form.” Metamorphic 
rock can form from igneous rock, sedimentary rock, or 
from another metamorphic rock. Pressure and heat 
resulting from processes deep below Earth’s surface, 
mechanical stresses, and chemical reactions all can 
produce metamorphic rocks. Probably the most 
common metamorphic rock is gneiss (pronounced 
“nice”), which is produced when intense heat and 
pressure rearrange the minerals in granite. 

 
The conditions needed to form metamorphic rocks are common where 

tectonic plates come together. The plates are large rigid blocks of Earth’s outer layer 
that slowly move across Earth’s surface. The collision of two plates produces great 
temperatures and intense pressure. Plate collisions can cause new mountain ranges 
to form; most of the world’s mountain belts are at least partially composed of 
metamorphic rocks. 
 
The Rock Cycle 
 

 

Figure 4: Gneiss is a type of 
metamorphic rock with distinct banding 
due to the presence of differing 
proportions of minerals in the various 
bands. 
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Rocks are cycled through various forms in what is called the rock cycle, a set 
of natural processes that form, break down, change, and re-form rocks over time. 
Temperature, pressure, and changes in environmental conditions at and beneath 
Earth’s surface drive the rock cycle. As a result of the cycle, each type of rock can 
change into other types. The events of the rock cycle take place over a very long 
time span, from thousands to millions of years. 
 

Rocks can follow many paths through the rock cycle. For example, 
weathering and erosion at Earth’s surface can reduce existing rocks to loose particles 
such as sand or clay that are deposited on Earth’s surface. Over time, the particles 
are compacted and cemented together, forming sedimentary rocks: sand may 
become sandstone, and clay may become shale. With time, these rocks may become 
buried deep within Earth’s crust. There, intense heat and pressure may change the 
composition or structure of the rocks, causing formation of metamorphic rocks. 
Sandstone may alter to the metamorphic rock quartzite, whereas shale may 
transform into the metamorphic rock slate. Further increases in temperature may 
cause these rocks to melt and form molten rock, or magma, beneath Earth’s surface. 
Volcanic activity brings magma to the surface, where it may cool and form igneous 
rock. 
 

It is important to note that the processes of the rock cycle can occur in any 
order. In the previous example, the sedimentary rock shale might melt under high 
temperatures, forming magma that may gradually cool and become the igneous 
rock basalt. Alternatively, weathering and erosion could reduce shale back to the 
clay particles that formed it. There is no single direct path through the rock cycle—
any type of rock can alter to another type of rock under the right circumstances. 
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Earth’s History Told in Rock 
The history of Earth is held in rocks. 

Scientists can learn how parts of the Earth have 
changed over time by studying rocks and rock 
layers. For example, evidence in rocks in many 
parts of the world shows that vast areas were 
covered by thick layers of ice several times across 
history. The folds and breaks observed in rock 
layers provide evidence of ancient earthquakes 
that caused the ground to shift and the rock 
layers to move. Scientists can infer that some 
inland areas were once covered by water by the 
presence of rocks such as limestone (normally 

formed on ocean bottoms) or shale (generally found in muddy bottoms of lagoons, 
floodplains, and similar areas). 

 
Uses for Rock 

Rock is an important resource to humans. Soil 
itself is made up largely of rock that has been broken 
down by weathering. Crops are grown in soil, which is 
weathered rock. Rocks rich in the mineral halite are an 
important source of common table salt. Granite, 
limestone, sandstone, slate, and marble are rocks used as 
building stones. They are removed from the earth by 
quarrying. 
 

Many rocks contain rich deposits of minerals, 
metals, and precious stones such as diamonds, emeralds, 
and rubies. Gold, silver, iron, copper, uranium, and thorium are among the 
minerals highly valued for their utility in industry. Many of these minerals are 
removed from rocks by mining. 

 
Rock Collecting 

Collecting rocks and minerals is a popular and worthwhile hobby. It 
combines outdoor exercise with indoor study. Learning to identify the minerals and 
fossils in rocks may lead to a career in such rewarding sciences as chemistry, physics, 
geology, physical geography, or paleontology. 
 

Figure 5: The sedimentary rock shale is generally 
found in the muddy bottoms of lagoons, 
floodplains, and similar areas. 

Figure 6: Common salt, or halite, is a 
sedimentary rock composed of crystals 
precipitated out of a solution. 
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Amateur collectors call themselves rockhounds. 
With a little inexpensive equipment, such as a hammer 
and chisel, a notebook, a magnifying glass, and a rock 
hunter’s guidebook, a collector is ready to gather 
specimens. 
 
Rocks and minerals can be picked up almost 
anywhere—quarries and mines, road cuts, building 
excavations, beaches, streambeds, rock outcroppings, 
and exposed cliffs. Most rockhounds specialize, rather 
than try to collect all of the known minerals. Colorful 
and beautifully shaped crystals are prized by all 
collectors. Petrified wood and fossils are interesting 
specialties.  
 

Collections of semiprecious stones such as agates, 
zircons, garnets, and amethysts may lead to gem cutting 
and jewelry making. This offshoot of mineral collecting 
has become a major hobby in itself. 
 

Some collectors make dramatic exhibits with 
fluorescent minerals. In normal light the specimens 
appear dull and unattractive. In a dark room, exhibited 
under purple light, they glow in spectacular colors. 
Argon electric bulbs may be used to illuminate a box of 
specimens. 
 

Many rockhounds band together in a mineral or 
gem society. In the United States local and state societies 
belong to regional federations, which in turn are 
affiliated with the American Federation of Mineralogical 
Societies. Many groups hold conventions at which 
individuals exhibit their collections, exchange 
specimens, and discuss every aspect of their hobby. 
 

Rock collectors use a number of simple tests 
based on the physical properties of minerals to help 
identify their finds. Among the most basic tests are 
hardness, color, luster, streak, and the way the rock 
breaks when struck with a hammer or other force.  

Figure 7: Schist is metamorphosed 
shale. 

Figure 8: Serpentine is a common 
mineral, resulting from a hot-water 
alteration of magnesium silicates. 
Breccia is a sedimentary rock. 

Figure 9: Calico, or laminated 
sandstone, and shell limestone are 
sedimentary rocks. 

Figure 10: “Rockhounds,” the collectors 
of rocks and minerals, are delighted 
when they find colorful pieces like 
these. Obsidian and porphyry are 
igneous rocks. 

Figure 11: Banded gneiss and talc 
schist are layered, metamorphic rocks. 
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Rocks can also be identified using a dichotomous key, a guide that uses a 
series of paired clues to identify one or more unknown samples. As the user works 
through the key, the clues help narrow down the possible identities of the samples. 
Some keys are structured as paired statements; others resemble a branching 
flowchart. Dichotomous keys may also be used to identify plants, animals, and other 
living things. 
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