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1. What are the three main types of rocks?

2. What are the three main layers of soil?

3. Use the vocabulary words to write a short 
newspaper article that urges students to look 
carefully at the geology around them.

4.  Igneous rocks form when 
molten earth hardens. Write to explain where 
igneous rocks are formed. Discuss how igneous 
rocks form in ways that are dangerous to human 
and animal habitats. Include details from the 
book as well as your own opinions about how 
human and animal needs intersect with how 
rocks are formed.

5.  Compare and Contrast Compare and
contrast how desert and valley soils form. List the 
similarities and differences in chart form and then 
write a few sentences that sum up what you 
know.

What did you learn?Vocabulary

crystals
humus 
igneous rock
metamorphic rock 
mineral
organic matter 
rock 
sedimentary rock 
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What are minerals 
and rocks?

Whether you realize it or not, you are already familiar with 
many minerals. Iron, aluminum, copper, gold, silver, and diamonds 
are just a few you probably know off  the top of  your head. Other 
materials you might think are “minerals” are actually a combination 
of  minerals, such as steel and brass. What makes up a mineral? 
How do some minerals form together to become rocks? 

A mineral is a nonliving solid with a defi nite chemical structure. 
Each kind of  mineral is made up of  particles that are arranged in a 
different way. These differences result in more than four thousand 
kinds of  minerals. About two hundred of  these are recognized as 
common minerals; thirty occur frequently enough to be considered 
rock-forming minerals. But only around twenty-fi ve minerals are 
commonly found on Earth’s surface. Some you see every day, 
such as nickel, copper, and graphite—the material used to make 
the center of  the pencils on your desk!

cut diamond

uncut diamond

Minerals

13995_05-20_FSD.indd   213995_05-20_FSD.indd   2 5/12/05   3:02:18 PM5/12/05   3:02:18 PM

3

How to Tell Minerals Apart
Minerals can be distinguished from one another by their 

particular characteristics. Minerals are made up of  crystals that 
have distinct shapes. Crystals are materials with repeating 
angles and fl at surfaces into which many substances 
solidify. They vary in size due to how they form. 

A mineral’s hardness is an important property. 
Talc is the softest mineral on the Mohs hardness 
scale, which ranks ten common minerals. On the 
other end of  the scale is a diamond, the hardest 
mineral known. 

The materials that form a mineral’s crystals 
determine its color. A mineral’s true color can 
best be seen in its streak, the mark it makes when 
it is rubbed against tile. For example, galena and 
hematite are minerals that both appear similar in 
color. However, the streak of  galena is a steely gray 
and that of  hematite is a deep red. Both color and 
streak help us to identify minerals. 

Another property that distinguishes minerals 
is the shape of  the crystal. Certain minerals form 
distinct shapes. For example, the mineral siderite forms 
in a rhombohedron shape, resembling a slightly crushed 
box. A diamond in nature is always an octagonal shape. 
Diamonds crystallize in the isometric (cubic) system, 
and form cubes and octahedra—eight-sided crystals.

hematite

siderite

talc
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Cleavage is also a characteristic used 
to distinguish minerals. Some minerals 
tend to split, or cleave, along fl at planes. 
They split in patterns that scientists can 
recognize. Other minerals do not split. 
Instead they break into uneven bits, in 
a process called fracture. 

Luster is a another property of  
minerals. This describes how a mineral 
looks. It may be metallic, or nonmetallic, 
greasy, or waxy. Still other minerals are 
known for their odor; sulfur may be the 
best example. Some minerals appear to 
have different colors when exposed to 
ultraviolet light. And several minerals, 
including platinum and tantalite, 
are magnetic.

Galena splits along 
clear lines.

The veins of gold 
on this quartz have 
a metallic luster.

Platinum is a 
magnetic mineral.

Sulfur has a very 
strong odor.
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Rocks
Most minerals are not usually found in their pure forms 

in nature. Instead, they are mixed with other minerals into 
rocks. There are three types of  rocks: sedimentary, igneous, 
and metamorphic.

Pieces of  rocks and minerals that form in layers are examples 
of  sedimentary rock. In a sedimentary rock formation, the oldest 
layers are at the bottom. Sedimentary rocks are good depositories 
for fossils, the remaining evidence of  plants or animals that lived 
in the past. One sedimentary rock is limestone. It is made up of  
sea animal shells and minerals from seawater. 

When molten rock, or magma, inside Earth cools and then 
hardens, it forms igneous rock. This type of  rock is found in 
volcanic eruptions. It is also found below Earth’s surface and 
is exposed when layers of  rock above it are worn away. 

Sedimentary rock forms in layers made 
from pieces of rocks or rocks and minerals. 
This shelly limestone contains many fossils.
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Metamorphic rock forms when heat, pressure, or 
chemical reactions change rocks from one type to another. 
Both sedimentary and igneous rocks form metamorphic rock. 
The sedimentary rock limestone can be changed to become 
marble, while sandstone can become quartzite. 

Though solid, rocks can continually change. The minerals 
that make them up change over time in a process called the rock 
cycle. These changes take place over millions of  years. Rocks 
break down and the minerals in them are recycled.

Volcanoes push new rock onto Earth’s surface.

sandstone to quartzite

limestone to marble
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Clues to the Past
Each and every rock you see can tell a different story about 

what happened as far back as millions and millions of  years ago 
or as little as a year or two ago. You may have been to a lake and 
seen pebble-sized rocks in a lakebed that look small, rounded, 
and well polished. A year or two earlier, they would not have 
looked exactly the same. A century earlier, they would have 
been larger still. These rocks tell a little bit of  the story of  life 
in a lake. 

The best place to look for clues to Earth’s history is in 
sedimentary rock. Remember that sedimentary rock forms in 
layers. Geologists know that the bottom layers of  sedimentary 
rock are the oldest. Using a method called relative dating, 
scientists fi nd out the relative age of  each layer and the materials 
found within it. This helps scientists to sequence, or order, the 
events in Earth’s history. Many places in the southwestern 
United States have sedimentary rock formations that tell Earth’s 
story dramatically. These locations include Arches, Bryce 
Canyon, and Capitol Reef  national parks in Utah. 

Arches National Park, Utah

The wind has created this 
unusual rock formation.

13995_05-20_FSD.indd   713995_05-20_FSD.indd   7 5/12/05   3:03:01 PM5/12/05   3:03:01 PM





8

Fossils
An animal or plant whose remains are buried in mud 

becomes a fossil. Fossils are usually the hard parts—the bones, 
wood, or shells—of  living things. They do not lose their shape 
or disappear. Other types of  fossils can be footprints, such as 
those of  dinosaurs. When fossils form underwater minerals 
can harden to replace parts of  the buried plants or animals. 

Fossils can be made of  recently deceased organisms, or 
they can be made of  organisms that are now extinct. Scientists 
study how and where these fossils are found to help determine 
the age of  the organism. Scientists who fi nd a fossil from a 
creature called a paleoparadoxia know that the rock that 
surrounds it must be from around the same time the creature 
lived. Since paleoparadoxia lived between eight million and 
twelve million years ago, the rock, and things buried in it, 
must also be that old. 

cephalopod

trilobite
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Meteor Crater, Arizona

Space Rocks
Did you know that rocks have been found on the Moon 

and other places in outer space? The largest of  these kinds of  
rocks, meteors, can travel through space, and some have even 
struck Earth. When they have done so, they have created large 
dents, known as craters, in Earth’s surface. Throughout the 
world, there are many examples of  meteor craters. Recently 
the Silverpit crater was discovered in the North Sea. It is nearly 
twenty kilometers wide. It is believed that the crater was 
created when a meteor fell from the sky sixty to sixty-fi ve 
million years ago. Meteor Crater, in Arizona, is nearly twelve 
hundred meters in diameter and 180 meters deep. It was 
formed by a large meteorite between fi ve thousand and fi fty 
thousand years ago.
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Why is soil so important 
to living things?

The rock cycle is one important cycle of  which rocks are a 
part. Another cycle is that which produces soil. This happens as 
rock begins to break down. This process, called weathering, can 
be due to frost, drought (lack of  moisture), or temperature 
changes. Water and materials dissolved in it can also break down 
rocks. Over time, the rock that forms mountains is weathered 
and broken into smaller and smaller pieces. Air and water fi ll in 
the spaces between the little pieces of  rock. Air, water, and rock 
make up the inorganic, or nonliving, part of  soil.

Forming Soil

10
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The living parts of  soil are very important, as well. 
Bacteria, fungi, and plants can grow in this mixture of  air, 
water, and rock. These organisms will eventually die as the 
process known as decay begins. What is left after the 
organism dies is known as organic matter, meaning that it is 
made of  things that live or once lived. One type of  organic 
matter is humus, which is dark in color and is formed from 
plant and animal remains. It is an important part of  the soil 
because it contains nutrients plants need to grow.

11
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Recall that sedimentary rock forms in layers. Soil also 
forms in several layers. The three main soil layers are topsoil, 
subsoil, and parent rock, which is also called bedrock. A soil 
profi le, which is a cross section of  the soil and rock that lies 
beneath it, can show you what is inside any sample of  soil. 
Each soil layer is different, both in color and composition. 
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The outermost layer is called 
topsoil, which contains small rocks, 
humus, and other matter. Most things 
that live in soil, from tulips planted as 
bulbs to worms, live in topsoil. Loose 
matter, such as acorns, twigs, leaves, and 
branches, covers topsoil and protects it 
from the harshest weather conditions. 
Rainwater, though, can penetrate the 
covering and will carry minerals 
through the topsoil and into the 
second layer of  soil.

This second layer of  soil is 
called subsoil. It is lighter in color. 
That is because it has less organic matter 
in it; organic matter, you will remember, 
is what gives soil its rich, dark color. 
Minerals carried from topsoil are stored 
in the subsoil. So scientists can study 
the subsoil and fi nd good sources of  
minerals as well as information about 
what the minerals are composed of. 

The bottom layer of  soil is 
actually made up of  the parent rock. 
There is very little organic material in 
this layer. The rocks themselves are of  
interest to scientists, who study them to 
fi nd out about their properties.
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Kinds of  Soils
Because there are so many different kinds of  rocks and 

minerals, it makes sense that there are many different kinds of  
soils. One type is clay. This kind of  soil is fi ne grained and holds 
water very well. When a lot of  rain falls, clay soils become full 
of  water and can resemble modeling clay. Clay soils are full of  
nutrients and support many different types of  living organisms, 
but can be too hard for plant roots to push through. Silt soils 
have medium sized grains. They drain fairly well. Sandy soils 
have the largest grains. They do not hold water well. Still, they 
do contain nutrients, and some plants thrive in sandy soils. 
Most soils are actually mixtures of  clay, silt, and sand. Loam 
is soil that contains roughly equal parts of  all three kinds 
of  soils. It is useful in planting and farming.

Desert plants can survive 
in dry, sandy soil.
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Factors that Affect Soil
An area’s climate is probably the most important factor 

in how soil forms. Topsoil in a tropical region is thin and weak. 
Where there is a lot of  rain and high temperatures, minerals are 
more quickly washed from topsoil down into the subsoil. Desert 
areas don’t get much rain; the weathering process there occurs 
much more slowly. Rain, when it falls, evaporates fast. The 
minerals that are deposited by the rain tend to collect on the 
soil’s surface.

The kinds of  rocks and minerals in a soil contribute to what 
the soil looks like. For example, if  you see a soil that is red, you 
know that it was made from minerals rich in iron, which has a 
distinctive red color to it. Regions with humus-fi lled soil, such as 
the eastern forest regions of  the United States, are known for 
their dark soils. 

Still another factor that affects how soils form is geography. 
In mountainous regions, there is usually only a thin layer of  
topsoil. This is because soil erodes easily down the slopes of  the 
mountains. In valleys or other fl atlands, there is usually a thick, 
plentiful layer of  topsoil.
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Glossary

crystals materials with a repeating angles 
and fl at surfaces

humus a brown or black organic substance 
consisting of  decaying plant or 
animal matter

igneous rock a rock that was formed from a molten 
state

metamorphic rock a sedimentary or igneous rock that 
changes due to heat, pressure, and 
chemical reactions

mineral  a natural inorganic substance having 
a defi nite chemical composition

organic matter a material that is derived from living 
organisms

rock a natural, solid material formed when 
one or more minerals come together

sedimentary rock pieces of  rocks and minerals that form 
in layers and are good depositories 
for fossils.
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1. What are the three main types of rocks?

2. What are the three main layers of soil?

3. Use the vocabulary words to write a short 
newspaper article that urges students to look 
carefully at the geology around them.

4.  Igneous rocks form when 
molten earth hardens. Write to explain where 
igneous rocks are formed. Discuss how igneous 
rocks form in ways that are dangerous to human 
and animal habitats. Include details from the 
book as well as your own opinions about how 
human and animal needs intersect with how 
rocks are formed.

5.  Compare and Contrast Compare and
contrast how desert and valley soils form. List the 
similarities and differences in chart form and then 
write a few sentences that sum up what you 
know.

What did you learn?Vocabulary

crystals
humus 
igneous rock
metamorphic rock 
mineral
organic matter 
rock 
sedimentary rock 
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