
Rocks and Minerals 

 

Goal 2.1 

Lesson 1 



Think About It… 

 

 

What are rocks made of? 

 

 



Focus Question… 

 

 

What are Earth’s materials made 

of? 



A Definition: A Mineral is/has… 

1. Naturally occurring – Plastic is not a mineral! 

2. Inorganic – Sugar is not a mineral! 

3. Solid – Mercury is not a mineral!  

4. Has a specific chemical composition – The vast 

majority of minerals are made from compounds. 

5. Has a definite crystalline structure – A well-

defined crystal shape can not always be seen. 

 



Mineral Formation… 

1. Minerals form when magma 

cools. 

a. Magma is molten (liquid) 

rock found underground. 

b. Crystal size… 

a. If magma cools slowly 

underground, atoms will arrange 

into large crystals. 

b. If magma cools quickly on 

Earth’s surface, atoms will form 

small crystals. 

en.wikipedia.org 

http://apod.nasa.gov/apod/image/0510/etnaboom_fulle.jpg


Mineral Formation… 

www.whoi.edu 

“Manganese nodules 
are spherical or oval 
and are 2 cm to 15 cm 
in diameter. They 
consist of 
ferromanganese 
oxides, typically 
accompanied by a 
considerable amount of 
nickel, copper and 
cobalt.” 
www.jogmec.go.jp 

http://www1.newark.ohio-state.edu/Professional/OSU/Faculty/jstjohn/Mn-Nodule/Mn-Nodule.htm 

2. Minerals form as they 
precipitate (drop out of a 
supersaturated solution) 

Manganese 
Nodules 



An Example: Location of 

Manganese Nodules… 

www.jogmec.go.jp 



Another Example: Cueva De Los Cristales… 

Gypsum crystals precipitated out of solution. 

 

  

http://www.ironammonite.com/2009/12/surviving-cueva-de-los-cristales-giant.html 

http://www.ironammonite.com/2009/12/surviving-cueva-de-los-cristales-giant.html 

 

http://1.bp.blogspot.com/_5tXNCI3P-WI/SxWYVmWHr0I/AAAAAAAADhA/QSefkY1CwGg/s1600/crystal-cave-Carsten Peter & Speleoresearch and films .jpg
http://www.ironammonite.com/2009/12/surviving-cueva-de-los-cristales-giant.html
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Mineral Formation… 

As the Aral Sea in Uzbekistan evaporates, salt 
is left behind.  The white stuff that looks like 
snow is actually salt. www.aralsjon.nu 

3. Minerals are left 
behind as the water  
   evaporates. 



Mineral Groups… 

1. Only about 30 are 

common. 

2. The most common 

are the rock-

forming minerals. 

3. The vast majority of 

minerals are made 

up of the 8 most 

common elements.  

http://www.suu.edu/faculty/colberg/Hazards/ElementsInEarthsCrust.gif 

4. The 8 most abundant elements: 



5. Silicates are most common - 

Hawaii’s Green Sand Beach… 

www.lovingthebigisland.wordpress.com 

www.skywalker.cochise.edu 

 

The mineral 
olivine is 

classified as 
a silicate.  

Why? 



Uses of Minerals… 

Ores… 

1.  What is an ore? 
 

An ore is a mineral 

that contains a 

useful substance 

that can be mined 

at a profit. 



Uses of Minerals… 

2.  What minerals are found in the following 
ores? 

a. Hematite – iron 

b. Bauxite – aluminum 

c. Rutile – titanium 

d. Malachite - copper 

 

See next slide for a world map… 



Mining Worldwide… 

 

http://en.wikipedia.org/wiki/File:Simplified_world_mining_map_2.png 

//upload.wikimedia.org/wikipedia/commons/5/53/Simplified_world_mining_map_2.png


Ores, cont… 

3.  Ores are obtained by 

mining.   

a.  Ores located deep within 

Earth’s crust are mined… 

– Underground 

– Safety of miners 

b.  Ores near Earth’s surface 

are mined by... 

– open pit mining 

– Can devastate the 

environment 



Ores, cont… 

4.  What are environmental 

concerns about mining for 

ores? 

a. Destroys the 

landscape and 

habitats of living 

things.  

b. Leaves behind piles 

of waste rock that 

contain toxic metals.  

http://www.epa.gov/region8/superfund/co/claimjumper/index.html 

http://sites.nicholas.duke.edu/ecotoxicologylab/research/mountaintop-mining/ 

http://sites.nicholas.duke.edu/ecotoxicologylab/files/2011/04/Active-MTM.jpg


Reclamation 
5.  What is reclamation? 

• Returning mined land to its original condition – 

as best as possible! 

• http://www.in.gov/dnr/reclamation/3510.htm 

 

BEFORE AFTER 

http://www.in.gov/dnr/reclamation/3510.htm


Ores, cont… 

6.  What are two major 
concerns about the 
waste material that is 
dug up along with the 
ore? 

a. Contains toxic metals 
that are harmful to the 
environment.  

b. It’s expensive to dispose 
of it properly (so it often 
doesn’t happen without 
encouragement from the 
government!) 

 
http://www.epa.gov/region8/superfund/co/claimjumper/index.html 

This waste rock pile from mines 
near Breckenridge, Colorado 
contains lead and arsenic. 



Gems … no 

longer on notes 

a.  What is a gem? 

– A valuable mineral prized for its rarity and 
beauty. 

 

b.  What causes one variety of a mineral to be 
more colorful and valuable than another? 

 The presence of trace elements (For example, 
amethyst is simply quartz with an trace of 
iron.) 

http://en.wikipedia.org/wiki/Amethyst 

http://en.wikipedia.org/wiki/Amethyst 
 

http://en.wikipedia.org/wiki/File:Amethyst._Magaliesburg,_South_Africa.jpg
http://en.wikipedia.org/wiki/Amethyst


c. What is your birthstone? 

http://sitaracollections.com/images/birthstone_chart3.gif 


