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Teacher evaluation will determine which activities to use or modify to meet any 
 student’s proficiency level.
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LESSON 1: 20 minutes
Are rocks and minerals the same?
Rocks and minerals are often mistaken for one another, but there are differences between
them. Rocks commonly contain two or more minerals. However, a mineral is made of one
uniform substance. In this lab, you will investigate a variety of objects and try to determine
whether each object is a rock or a mineral based on its physical properties.
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Procedure

1.
Read and complete a lab safety form.

2.
Observe the group of objects or
pictures on your table.

3.
Try to organize some of the objects or
pictures into one group according to a
common characteristic. Do not reveal
this characteristic to your classmates.
Place a loop of string around your
group. Ask classmates to try to guess
the common characteristic of all the
objects in the group.



4.
Have a classmate think of another way
to group the objects. Ask him or her to
arrange the objects into a new group
and place a loop of string around
them. Now it’s your turn to guess the
common characteristic these objects
share.
5.
Group all objects together that seem
to be made of one uniform substance.
Make another group of objects that
contain two or more substances.

Think About This
1.
Decide with your class which group contains rocks and which group contains only 
minerals. Explain your answer.
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2.

Key Concept As a class, write a definition for rocks and one for minerals.
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LESSON 1
What is a mineral?
Directions: Answer each question or respond to each statement on the lines provided. Use complete sentences.
1.
Explain the differences between a crystal and crystallization.
2.
How are lava and magma alike, and how are they different?
3.
How are a mineral and a silicate related?
4.
How do minerals dissolve?
Minerals
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LESSON 1
What is a mineral?
A.
What is a mineral?
1.
A(n) 
 is a naturally occurring, inorganic solid, with a
definite chemical composition.
a.
There are approximately 
 minerals on Earth; however,
only about 
 are common. Ten of these are called the

 minerals.
b.
These minerals occur 

 and are not made in
a(n) 

2.
Minerals have a definite chemical 
.
a.
Some minerals, such as silver, are composed of one 
.
b.
Other minerals are made up of a(n) 
 of several
elements.
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3.
Minerals form predictable 
 patterns. The internal
arrangement of atoms or ions determines the 

 of a
crystal.
4.
Minerals are inorganic, or not from 
 origins.

5.
Even though they are inorganic, some minerals can form as a result of inorganic processes. For 
example, marine organisms can extract 


from 
 and make their shells.
B.
The Structure of Minerals
1.
The shape of a crystal depends on the arrangement of its or ions.
a.
When crystals are 
, it is difficult to determine their
shape.
b.
Often, minerals do not develop in large crystals but in
tiny 
.
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Lesson Outline continued

2.
Common rock-forming minerals are made from elements that are

 in Earth’s crust.
a.
The two most abundant elements in Earth’s crust are


and
. A(n)
is a mineral
that contains silicon and oxygen in its crystal structure, although it can also
contain other elements.
b.
The most common silicate mineral is 
.
c.
Nonsilicates do not contain the element 
.

C.
How do minerals form?
1.
Dissolved minerals in water can undergo 
, or solidify in an orderly arrangement of atoms, when the water evaporates.
2.
Minerals such as halite crystallize from 
 solutions.
a.
As water flows over Earth or seeps into the ground, it 

minerals. 
b.
When seawater becomes 
 with dissolved salts, the
water cannot hold any more salt.
c.
Some marine organisms can remove salt from seawater and produce shells or
build a(n) 
.
3.
Water that contains dissolved minerals can travel through 

to hotter parts of the crust. When conditions are right, minerals

 out of the hot water, filling the cracks.
4.
Minerals can form when molten 
 cools and crystallizes.
a.

 is molten rock below Earth’s surface.
b.

 is magma that erupts onto Earth’s surface.
c.
Cooled lava forms 

 mineral crystals. Cooled magma
forms 
 mineral crystals.
5.
Some minerals form from solids deep in Earth’s crust
.
a.
These minerals are stable under conditions of high 

and high pressure.
b.
If these minerals come to Earth’s surface, they
become 
.
Minerals 
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LESSON 1: 25 minutes
How can you tell crystals apart?
Geologists use crystal shapes to help identify unknown minerals. Halite, or rock salt, is a
common mineral in table salt. Epsom salt (magnesium sulfate) is found in mineral water.
Procedure
1.
Read and complete a lab safety form.
2.
Pour some crystals of rock salt onto
a small piece of dark-colored
construction paper.
3.
Use a magnifying lens to observe
crystal shape.


4.
Draw a sketch of a single salt crystal in
the Data and Observations section
below.
5.
Repeat steps 2–4 using Epsom salt.
Data and Observations

Analyze and Conclude
1. Describe the shapes of the rock salt and the Epsom salt.
2.

Key Concept How can you distinguish between a crystal of table salt and Epsom
salt?
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LESSON 1
What is a mineral?
Directions: On the line before each description, write the letter of the term that matches it correctly. Each term
is used only once.


1.
a natural, inorganic, crystalline solid with
a definite chemical composition


2.
10 of the 30 common minerals


3.
table salt


4.
molten underground rock


5.
flows from volcanoes


6.
contains lead and sulfur atoms


7.
quartz and potassium feldspar


8.
calcite and halite


9.
copper



10
made from dissolved minerals


A.
galena
B.
coral reefs
C.
mineral
D.
native element
E.
halite
F.
rock-forming minerals
G.
magma

H.
silicates
I.
lava
J.
nonsilicates
Minerals
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LESSON 1
What is a mineral?
Directions: Answer each question on the lines provided.
1.
What is a mineral?

2.
There are 30 common minerals. What are 10 of these 30 common minerals called, and
into which two main families are they grouped?

3.
Which elements make up halite?


4.
Which mineral has the chemical formula Fe2O3?


5.
What is the difference between magma and lava?




6.
What is galena composed of, and what is its crystalline structure?

7.
In what way are quartz, olivine, and mica similar to halite and calcite, and in what way
are they different?

8.
What are four sources of minerals?
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LESSON 1
What is a mineral?
Directions: Use your textbook to answer each question.
1.
A mineral is a naturally occurring, inorganic solid with a definite chemical
composition and an orderly arrangement of atoms or ions.
What are five things around your home that are made from minerals?

2.
Deep under Earth’s crust, minerals form at high temperatures and
pressure.
How do rocks that are formed deep below Earth’s crust get to the surface?

3.
Halite, gypsum, and calcite crystallize in cool water solutions. Gold
crystallizes in hot water solutions.
What is crystallization?

4.
When a volcano erupts, it moves magma from deep below Earth’s surface.
When the lava cools, crystals can form.
What is the difference between magma and lava?

Minerals
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LESSON 1
What is a mineral?
Key Concept What is a mineral?

Directions: Complete this concept map by choosing terms from the word bank and writing them in the correct
spaces.
chemical
clusters
crystals
grow
inorganic

magnification
naturally
shapes
sizes
visible



Directions: On the line before each statement, write T if the statement is true or F if the statement is false.



11.
The angles between the lead and sulfur atoms are 90°.



12.
Scientists can examine the shapes of very small crystals using infrared images.
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LESSON 1
What is a mineral?
Key Concept What is a mineral?

Directions: On the line before each question, write the letter of the correct answer.


1.
For a material to be considered a mineral, which characteristic must it have?

A.
be easily mined
B.
be extremely hard
C.
be naturally occurring


2.
Which characteristic is NOT true of all minerals?

A.
form predictable crystal patterns
B.
contain at least two elements
C.
have a definite chemical composition


3.
What is the mineral name of rock salt?

A.
halite
B.
sodite
C.
chlorite


4.
What determines the large-scale shape of minerals?

A.
their density
B.
their magnetic properties
C.
the arrangement of their atoms


5.
Which mineral in seawater is used by many marine animals to build their
shells?

A.
basalt
B.
copper
C.
salts


6.
Minerals are made from what kinds of processes?
A.
organic
B.
inorganic
C.
semi-organic


7.
What is molten rock beneath Earth’s surface called?
A.
lava
B.
granite
C.
magma
Minerals
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LESSON 1
What is a mineral?
Key Concept What are the common rock-forming minerals?

Directions: On the line before each rock-forming mineral, write S if it is a silicate or N if it is a non-silicate.


1.
quartz


2.
potassium feldspar


3.
pyroxene


4.
calcite


5.
amphibole


6.
mica


7.
halite


8.
olivine


9.
plagioclase feldspar
Directions: Answer each question on the lines provided.
10.
What is a silicate?

11.
What is the most common silicate mineral in Earth’s crust?
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LESSON 1
What is a mineral?
Key Concept How do minerals form?

Directions: Explain how minerals form from each source in the space provided.

	1. Cool solutions
	2. Hot solutions

	3. Magma
	4. Solids



Directions: Answer each question on the lines provided.
5.
What are two kinds of solid structures made by marine animals from minerals they
extract from seawater?

6.
How are minerals that are formed deep in Earth often brought to the surface?

7.
What does the presence of large and small crystals in igneous rock indicate?

Minerals
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LESSON 1
All About Diamonds
Diamond is a mineral created deep
inside Earth’s mantle by great heat and
pressure. It is the hardest mineral in
the world. Diamonds are precious gems.

Most diamonds, though rare, are no rarer
than any other gemstone, but their
availability is carefully controlled.
Where do diamonds come from?
Diamonds form about 160 km below
Earth’s surface inside the molten rock of
the mantle. At this depth, the pressure is
great enough to transform carbon into
diamond. Magma then acts like an elevator,
lifting diamonds to the surface in powerful
eruptions through what are called kimberlite
pipes. When the magma inside these pipes
cools, this creates veins of kimberlite rocks
that contain diamonds.
Marketing Diamonds
The reason diamonds are the most
expensive gemstones is that they are
marketed by a single diamond cartel, based in
South Africa. This cartel buys and stockpiles
diamonds mined in other countries and
releases a limited number for sale each year.
Thus, the price is set by the cartel that makes
them cost more than most other gemstones.
The Four Cs
The cartel and its subsidiaries set the
value of a diamond based on the four

Cs—carat, cut, clarity, and color. A carat is a
unit of weight for diamonds and other
gemstones. One carat equals 200 mg. The
cut is the shape of the cut diamond.

Popular cuts are pear, emerald, marquise,
and brilliant. Clarity is how pure the
diamond is. When jewelers use a loupe to
examine a diamond, they are looking for
inclusions or other imperfections that
affect clarity. Diamonds come in a
multitude of colors. The most popular color
is white, but they can be yellow, brown,
blue, red, orange, purple, green, and black.

Very brightly colored diamonds are called
fancies, and they are truly rare.
Synthetic Diamonds
Cubic zirconia (CZ) is a synthetic
diamond made in a laboratory. It is a hard
gemstone and has even more clarity than
a real diamond because it has no inclusions
or other imperfections.
Real diamonds have been made in
laboratories that simulate the high pressure
and heat required to force carbon into
diamond. These gems don’t have the
geological history of diamonds that are
formed inside Earth; nor does the diamond
cartel control their prices. Manufactured
diamonds sell for about 30 percent less
than natural diamonds.
Applying Critical-Thinking Skills
Directions: Respond to each statement.
1.
Identify two reasons that human-made genuine diamonds cost less than naturally
occurring diamonds.
2.
Explain why a real diamond that is made in a laboratory under great heat and
pressure is not a mineral.
20
Minerals

Name 
  Date 
  Class 



LESSON 1
Is it a mineral?
What is the difference between a rock, a mineral, and some other substance? Minerals
are the building blocks of rocks. The elements oxygen, silicon, aluminum, iron, magnesium,
calcium, potassium, and sodium make up 99 percent of all minerals on Earth. Minerals are
inorganic, which means they are not alive nor made of anything that once was alive.
Minerals occur naturally. They are found in soil, rocks, and water, and they are not made by
humans. Minerals are chemicals. For example, quartz is a mineral that is one part silicon and
two parts oxygen. Silicon and oxygen are elements. Finally, minerals are usually solid crystals,
which means they have a number of flat surfaces with a regular, orderly arrangement due to
the way the atoms join together.

Classify
Thousands of minerals have been identified. Some are common, and some are rare and
very expensive. Review the common substances in the table below. Find out whether each
is a mineral and then justify your decision in the last column.

	Substance
	Is it a mineral?

(Yes or No)
	Justification

	Gold
	
	

	Sugar
	
	

	Water
	
	

	Diamond
	
	

	Gypsum
	
	

	Plastic
	
	

	Ice
	
	

	Amber
	
	

	Hematite
	
	


Minerals
21

Launch Lab





Content Vocabulary








Lesson Outline








MiniLab





Content Practice A





Content Practice B





School to Home








Key Concept Builder








Minerals





usually





from





1.





10





composition





3.





6.





only under high





9.





and have�a definite





2.





5.





and





that are





8.





in tiny





are





4.





solids�that occur





that can have�many





7.





Key Concept Builder








Key Concept Builder








Key Concept Builder








Enrichment








Challenge











