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Objectives 

 

Identify minerals by their 

properties. 

 

Discuss the formation of igneous, 

sedimentary, and metamorphic 

rocks. 

 

Main Idea 

Earth’s crust is made of minerals 

that have different properties. 

LESSON 1:   

MINERALS AND ROCKS 



 

Main Idea 

Earth’s crust is made of minerals 

that have different properties. 



mineral – any of the naturally occurring 

 solid materials of Earth’s crust  
 

crystal – a solid that has a structure 

 arranged in orderly, fixed patterns 
 

igneous rock – rock that forms when 

 melted rock in the form of lava or 

 magma cools and turns into a solid 

VOCABULARY 



sedimentary rock – a rock that forms 

 when small pieces of rocks, 

 minerals, and shells are deposited, 

 buried, and are squeezed and 

 cemented together 
 

metamorphic rock – a rock that forms 

 from other rocks which have 

 changed from heat, pressure, or a 

 chemical reaction 

VOCABULARY 



rock cycle -  the process in which rocks 

 continuously change from one kind 

 into another over long periods of 

 time 

VOCABULARY 



WHAT ARE MINERALS? 

Minerals like all kinds of matter are 

made up of elements. 



An element is a substance that cannot 

be changed into a simpler substance. 



Some examples of minerals are 

aluminum foil, copper wire, and table 

salt. 

 

 

Most minerals are compounds made up 

of two or more elements.  

 



Color 
 

Color is useful in identifying what 

type of mineral you have.  
 

But many minerals can have the 

same color.  
 

One way to determine the true 

color of a mineral is scratching 

the surface. 

 

PROPERTIES OF MINERALS 



Texture 
 

The texture of the mineral is based on 

the shapes and sizes of the 

substances in it.  
 

In a coarse mineral, the pieces are 

large enough to see and feel.  
 

In a smooth one, the pieces are 

quite small and may sometimes be 

difficult to see. 
 

A glassy mineral feels and looks 

smooth. 



Crystal Structure 
 

A crystal is a solid that has a 

structure arranged in orderly, fixed 

patterns.  
 

A crystal’s shape depends on the way 

its structure is arranged.  

 



Cleavage 
 

Cleavage is described by the number 

of planes, or directions, along which 

the mineral breaks.  
 

Cleavage of the mineral depend on 

its structure.  

 

Some have rough 

or uneven 

surfaces. 

 

Some minerals 

break smoothly. 

 



Compare and Contrast 
 

What can be seen when a mineral 

breaks with cleavage?   

Without cleavage? 
 

A mineral with cleavage tends to break 

smoothly along flat surfaces in a 

predictable manner. 
 

A mineral without cleavage will not 

break in a predictable manner and will 

have rough, uneven surfaces. 

QUICK CHECK 



Critical Thinking 

 

Why is it useful to examine the crystal 

structure of an unfamiliar mineral? 

 

The structure of a crystal is arranged 

in an orderly, fixed pattern that can 

help to identify the mineral. 

 



Hardness is another important property 

of minerals; some minerals scratch 

easily and others do not.  

Hardness is a measure of how well a 

mineral resists scratching. 

WHAT ARE SOME OTHER 

PROPERTIES OF MINERALS? 



Friedrich Mohs, a German scientist,  

devised a scale of hardness to 

compare minerals to one another. 
 

This has come to be known as Mohs’ 

scale.   
 

The scale’s lowest number is 1 and 

the highest number is 10.     
 

Minerals higher on Mohs’ scale can 

be used to scratch minerals lower 

on the scale. 



If you rub a mineral on a porcelain 

plate, the color left is called the streak. 
 

During the California Gold Rush, some 

people found what they believed to be 

gold was actually iron pyrite.  
 

The streak test showed that iron 

pyrite has a greenish-black streak, 

not a yellow streak like gold. 

STREAK AND LUSTER 



Luster refers to the way that minerals 

reflect light.  
 

Minerals with a metallic luster 

appear shiny like metal.  
 

Graphite has a metallic luster. 
 

Minerals with a nonmetallic luster 

appear oily, slick, glassy, or silky.  
 

Quartz has a glassy luster. 
 

Talc has an oily luster. 



Some other materials have special 

properties that can be used to identify 

what they are.   
 

Arsenic gives off a garlicky odor 

when it is heated. 
 

Copper is a good conductor of 

electricity.  
 

Magnetite attracts elements such as 

iron, nickel, and cobalt and is a 

naturally formed magnet.  



Compare and Contrast 

Compare the properties of galena and 

hornblende shown in the table of 

mineral properties. 

 

The differences between  

 

 
 

They are alike in that they both have 

luster and cleavage. 

QUICK CHECK 

galena hornblende 

color steel gray green to black 

streak test gray to black gray to white 

hardness 2.5 5 – 6 

density 7.5 3.4 



Critical Thinking 
 

Why should you test several properties 

when identifying minerals? 
 

Two different minerals can share one 

or more properties, but they cannot 

share them all. 
 

Each mineral has its own special set 

of properties.   
 

By studying the properties, you can 

often find enough information to 

identify minerals.   



Rock is formed from solid material 

made up of one or more minerals. 

 

Types of rocks are identified by the 

minerals they contain and the 

conditions under which they were 

formed.  

HOW DO ROCKS DIFFER? 



Properties identify types of rock which 

include features such as texture and 

structure.  
 

Texture depends on the size, shape, 

and arrangement of the minerals in 

the rock.  
 

Structure is how the minerals fit 

together.  



Igneous rock forms when the melted rock 

cools down and hardens into a solid.  
 

Sometimes igneous rock is below the surface. 
 

Intrusive rock occurs when magma is 

flowing and seeping into cracks, it 

sometimes gets trapped.  
 

While the rock cools, the crystals in the 

minerals grow larger and more coarse.  
 

Gabbro and granite are examples of 

intrusive rock. 

IGNEOUS ROCK 



Compare and Contrast 
 

 How does an igneous rock that has 

 cooled quickly differ from one that 

 has cooled slowly? 
 

An igneous rock that cooled quickly has 

a smoother, finer texture, and its 

crystals are smaller.   

An igneous rock that cooled slowly has a 

rougher, more coarse texture, and its 

crystals are larger. 

QUICK CHECK 



Critical Thinking 
 

 What might explain the presence of 

 coarse textured igneous rock 

 exposed on the surface of Earth? 
 

The rocks formed underground, cooling 

slowly, allowing large crystals to form. 
 

The lower layers were pushed up;  

the upper layers were eroded;  

plates shifted and moved the layers. 



Sedimentary rock is pebbles and 

bits of rock, squeezed, and 

cemented together when 

deposited. 

WHAT ARE SEDIMENTARY AND 

METAMORPHIC ROCK? 



As layers of sediment build up, the 

layers above press down upon the 

fine particles beneath them.  
 

The particles beneath are 

squeezed and cemented into 

various layers of rock.  
 

Some of the rock layers are dense 

and solid, and others are porous.  



Metamorphic rock are rocks deep 

underground that have been changed 

and formed by high temperatures, 

pressure from overlying rock layers, or a 

chemical re-action, beginning as igneous 

rock, sedimentary rock, or other 

metamorphic rock.  It changes the 

structure and texture of the older rock, 

normally making it hard and nonporous. 

 

METAMORPHIC ROCK 



The high heat and pressure needed to 

produce metamorphic rock are 

generated in two basic ways.  
 

One way is regional metamorphism 

which is when rock in a large area 

may be exposed to high heat and 

pressure that changes the rock’s 

structure and texture.  



Another way is contact 

metamorphism which is when 

magma rises through the crust and 

can change the structure and 

texture of the rock it touches. 



Compare and Contrast 
 

 How do the characteristics of 

 sedimentary rock differ from those 

 of metamorphic rock? 

Sedimentary rocks are formed when loose 

pieces of rocks and minerals are squeezed 

and cemented together; metamorphic 

rocks develop from other rocks when great 

heat and pressure change the original 

structure, texture, and composition. 

QUICK CHECK 



Critical Thinking 
 

Explain why petroleum 

is not found in 

metamorphic rock. 

The heat and high pressure that produce 

metamorphic rocks do not leave any openings 

or pores in which petroleum can collect. 

metamorphic rock 

pores 



Magma and lava are molten rock made 

from rock that already existed. 

 

WHAT IS THE ROCK CYCLE? 

In a process known 

as the rock cycle, 

rock can continually 

change from one 

kind of rock into 

another over a long 

period of time. 

 



Magma cools, crystallizes, and 

becomes igneous rock.  
 

Weathering can break down any 

rock into sediment.  

The sediment may turn into 

sedimentary rock. 



Under heat and pressure, 

sedimentary or igneous rock can 

become metamorphic rock.  
 

Any type of rock that is pushed 

back into the mantle can melt and 

turn into magma once again.  

 



Compare and Contrast 
 

How does igneous 

rock differ from 

metamorphic rock? 

QUICK CHECK 

Metamorphic rock deep underground can 

melt into magma, which becomes igneous 

rock when it cools and hardens.  Under 

extreme heat and pressure, igneous rock 

can change into metamorphic rock. 



Critical Thinking 
 

Why is it so difficult to find out which 

kind of rock came first? 
 

Scientists have no evidence of 

which formed first.  Scientists 

simply know that all kinds of rock 

are part of the rock cycle and all 

rocks come from other rocks. 



You can describe a type of rock by its 

physical properties, such as size, color, 

shape, texture, and luster.  You can also 

discuss its hardness, its crystal 

structure, and the color it leaves when 

it is rubbed against a rough surface.  

These properties can tell you what the 

rock is made of and how it was formed. 
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