
Minerals 
Important role in forming rocks and shaping Earth’s 

surface 



What is a mineral? 

It is a naturally occurring inorganic substance which has a definite chemical 
composition and a definite crystalline structure with a repeated pattern. 

Opposite of naturally occurring = man-made 

Opposite of inorganic = organic 

Opposite of definite chemical composition = random composition 

 



What causes minerals to have different physical 
properties? Their internal arrangement of atoms… arranged in 

regular geometric patterns 

Two minerals which have the same chemical 
composition but different properties: 

Graphite:   
Composition = Carbon 
Color = Silver-gray to black 
Streak = black 
Hardness = 1-2 
Crystal System = Hexagonal 
Transparency = Opaque 
Specific Gravity ~2 
Luster = Metallic 
Cleavage 1,1-basal 
Fracture = Conchoidal 

Diamond:   
Composition = Carbon 
Color = Colorless, white, yellow, 
and brown, gray, and black 
Streak = white 
Hardness = 10 
Crystal System = Isometric 
Transparency = Transparent to 
opaque 
Specific Gravity ~3 - 3.5 
Luster = Greasy luster 
Cleavage 1, octahedral 
Fracture = Conchoidal 



Rock forming Minerals with Variations in Mineral 
Composition  

Page 88 Textbook: 
"Chemical 
composition can vary 
slightly depending on 
the temperature at 
which the mineral 
crystallizes." 
ex.  Quartz with iron is 
yellow/brown color 
Amethyst = Silicon 
dioxide. Its purple 
coloring is usually 
caused by impurities 
of iron or manganese 
compounds. 



Variations in Mineral Composition 

        Minerals can have different appearances:  
➢ Due to slight changes in chemical compositions  

○  Due to different growth patterns  
■  Due to temperature differences during the mineral crystallization 

process.  



“Rock-Forming Minerals”  page 89 

How do minerals form from: 
Magma? 

Supersaturated Solutions? 

Evaporation of solutions in which they are dissolved? 



The Main Physical Properties Used to Identify 
Minerals: 

●  Crystal form ●  Streak 

●  Luster ●  Texture 

●  Hardness ●  Density 

●  Cleavage ●  Specific Gravity 

●  Fracture ●  Color 



Physical Property of Identification: Crystal Form 



Physical Property of Identification: Luster 
Luster:  how light reflects off a mineral 

Metallic = looks 
like a metal 

Non-metallic = looks dull, 
pearly, silky,  earthy, waxy, 
glassy, greasy or brilliant 

Differences in luster caused by differences in the 
chemical compositions of minerals 

Calcite 



Physical Property of Identification: Hardness 
 



Physical Property of Identification:   
Cleavage and Fracture 
 

Fracture: if a mineral breaks with a rough 
or jagged surface 

The mineral breaks in a predictable pattern because of its arrangement of atoms.   

 
Cleavage:  if a mineral breaks or splits apart easily 
and evenly with smooth surfaces in certain 
directions (creates flat planes) 



Physical Property of Identification: Streak  
Streak:  more reliable than color 

Mineral rubbed against an 
unglazed ceramic tile (streak 
plate) 

 



Physical Properties of Identification: Color 
Presence of trace elements or compounds within a mineral 

Quartz with different 
amounts of iron Red Jasper 

Purple amethyst 

Orange Citrine  

Rose quartz with 
manganese or titanium 

Milky quartz = trapped 
bubbles of gas and liquid 



Special properties of Minerals 

Density and Specific Gravity 

D = Mass/Vol      

Specific Gravity = ratio of the mass of a substance to the mass of an equal volume 
of water at 4oC 

http://www.mineralogy4kids.org/mineral-properties/specific-gravity 



Special Properties 

Double refraction = see two images 

 

Effervescence= reaction to hydrochloric acid 

 

Magnetism 

Iridescence= color from bending of light rays  

Fluorescence= Glow in dark from exposure to UV light 

Calcite 

Magnetite 
Labradorite 

Fluorite 

Calcite 



Mineral Group: Silicates 

Oxygen and silicon are two elements, by mass, that make up the greatest 
percentage of the Earth’s crust. 

Combine to form compounds called: silicates (SiO4)-4 

Silicates make up approximately 96 percent of the minerals present in Earth’s 
crust 

Ex. feldspar and quartz 



Tetrahedron 
shape 



Mineral Group: Carbonates 

CO3
2-  

➢ Carbon bonds with three oxygens to form mineral group carbonate 

➢ One or more metallic elements connected to carbonate 

➢ Carbonate class of minerals  

➢ Transparent 

➢ lightly -colored with a white streak 

➢ Average to above average specific gravity 

➢ Soft with good to perfect cleavage 

➢ Soluble in acidic solutions 



Mineral Group: 



Mineral Group: 



Economic Minerals 
Ores: naturally occurring solid material from which a metal or valuable mineral can 
be profitably extracted. 

Iron from Hematite   

Aluminum ore bauxite 

Titanium ilmenite 

Gems:  valuable minerals prized from their rarity and beauty 

 


