
 

Chapter 3:  Minerals

Section 1:
Properties of 

Minerals



What is a mineral?

๏ A mineral
๏ occurs naturally
๏ is inorganic (not formed by any 

process involving plants, animals, or 
other living things)

๏ is a solid (has definite shape and volume)



What is a mineral?

๏ A mineral
๏ has a crystal structure (particles of a 

mineral line up in a pattern that 
repeats itself, the repeating pattern 
forms a solid called a crystal)

๏ has a definite chemical composition 
(mineral always contains certain 
elements in definite proportions)



Characteristics of Minerals
๏ General Properties
๏ Color (easy to see, but often least useful for 

identification)
๏ Streak (the color of the minerals powder)
๏ Luster (how light reflects from surface)
๏ Density (mass per unit volume)
๏ Hardness (measures strength of chemical 

bonds using Mohs Hardness Scale - ranks 
ten minerals from softest (talc) to hardest 
(diamond))



Characteristics of Minerals
๏ General Properties
๏ Crystal Form (there are six crystal systems 

based on the number and angle of crystal 
faces)
๏ cubic, hexagonal, tetragonal, 

orthorhombic, monoclinic, triclinic
๏ Cleavage/Fracture (A mineral that splits 

evenly along flat surfaces has the property 
called cleavage.  Fracture describes how a 
mineral looks when it breaks apart in an 
irregular way.)



Characteristics of Minerals
๏ Special Properties
๏ Optical (transmit/rotate light)
๏ Fluorescence (glow when exposed to UV 

radiation)/Phosphorescence (continue to 
glow after UV source is gone)

๏ Magnetic 
๏ Radioactive (detectable with Geiger counter)
๏ Taste (not recommended)
๏ Smell 



Moh’s Scale of Mineral Hardness
Mineral Hardness Value Uses for Mineral

talc 1 bath, deodorant powders

gypsum 2 wallboard, plaster of Paris

calcite 3 chalkboard chalk, cement ingredient

fluorite 4 source of the element flourine

apatite 5 phosphate fertilizers, phosphoric acid

feldspar 6 most common rock-forming mineral

quartz 7 hardest common mineral

topaz 8 gemstone

corundum 9 a synthetic form, carborundum, is widely used as an abrasive; 
ruby is a variety of this mineral

diamond 10 hardest known mineral

fingernail 2.5

3  copper penny

nail, glass 5.5

6.5  steel file



Mineral Identification

๏ Hardness = 1
๏ Color = white, green, 

gray

๏ Streak = colorless
๏ Cleavage = one 

direction

๏ Greasy feel
๏ Soft
๏ Non-metallic luster

Talc



Mineral Identification
๏ Hardness = 2

๏ Color = White, 
yellowish, reddish

๏ Streak = colorless

๏ Cleavage = very good 
in one direction

๏ can be scratched by 
fingernail

Gypsum



Mineral Identification

๏ Hardness = 3

๏ Color Varies

๏ Streak = colorless

๏ Cleavage in three 
directions

๏ Fizzes in dilute HCl
Calcite



Mineral Identification

๏ Hardness = 4

๏ Color Varies

๏ Streak = colorless

๏ Cleavage = Four 
directions

Fluorite



Mineral Identification

๏ Hardness = 5

๏ Color = green, brown, 
red, variegated

๏ Streak = white

๏ Cleavage = Indistinct

Apatite



Mineral Identification
๏ Hardness = 6

๏ Color = Flesh, pink, red, 
white to light gray; gray 
to dark gray

๏ Streak = colorless

๏ Cleavage = two directions

๏ May be associated with 
hornblende

Feldspar



Mineral Identification
๏ Hardness = 7
๏ Color varies (black 

to white)

๏ Streak = colorless
๏ No cleavage
๏ Six-sided crystals
๏ Conchoidal fracture

๏ Quartz (SiO2)

Milky Quartz

Rose Quartz
Amethyst

Rock Crystal Quartz



Mineral Identification

๏ Hardness = 8

๏ Color Varies

๏ Streak = colorless

๏ One distinct cleavage

๏ Crystals are commonly 
striated lengthwise

Topaz



Mineral Identification
๏ Hardness = 9

๏ Color = Dark gray or 
brown

๏ Streak = colorless

๏ Parting resembles 
cleavage

๏ Barrel-shaped

๏ Six-sided crystals with 
flat ends

Corundum



Mineral Identification
๏ Hardness = 10

๏ Color = colorless to 
black

๏ Streak = colorless

๏ Cleavage = four 
directions

๏ Hardest of all minerals

Diamond



Moh’s Scale of Mineral Hardness
Mineral Hardness Value Uses for Mineral

talc 1 bath, deodorant powders

gypsum 2 wallboard, plaster of Paris

calcite 3 chalkboard chalk, cement ingredient

fluorite 4 source of the element flourine

apatite 5 phosphate fertilizers, phosphoric acid

feldspar 6 most common rock-forming mineral

quartz 7 hardest common mineral

topaz 8 gemstone

corundum 9 a synthetic form, carborundum, is widely used as an abrasive; 
ruby is a variety of this mineral

diamond 10 hardest known mineral

fingernail 2.5

3  copper penny

nail, glass 5.5

6.5  steel file



Minerals

The ten minerals 
highlighted in this 
presentation are only 
a small number of the 
world’s vast variety 
of minerals, used to 
help classify all other 
minerals

An assortment of 
minerals



 

Chapter 3:  Minerals

Section 2:
How Minerals 

Form



Minerals form in 4 Ways

๏ From Magma and Lava

๏ From Solutions

๏ Formed by Evaporation

๏ From Hot Water Solutions



Minerals from Magma and Lava

๏ Minerals form as hot magma cools 
inside Earth, or as lava hardens on the 
surface.  When these liquids cool to a 
solid state, they form crystals.  The size 
of the crystals depends upon the rate at 
which they cool.



Crystal Size

๏ Magma that cools slowly results in 
minerals with large crystals and magma 
that cools quickly results in small 
crystals.

๏ Magma that erupts onto the surface of 
the earth is called lava.



Minerals from Solutions

๏ Solution - a mixture in which one 
substance is dissolved in another

๏ When elements and compounds that 
are dissolved in water leave a solution, 
crystallization occurs.

๏ Can happen underground and in 
bodies of water



Minerals formed by Evaporation

๏ Solutions evaporate and leave behind 
mineral deposits

๏ Examples:

๏ Halite

๏ Calcite

๏ Gypsum

Calcite

Gypsum

Halite



Minerals from Hot Water Solutions

๏ Occurs deep underground when 
magma heats water to a high 
temperature.  The elements and 
compounds that form a mineral 
dissolve in this hot water.

๏ The solution cools and the elements and 
compounds leave the solution and 
crystallize as minerals



Some Uses of Minerals
๏ Gemstones - such as diamonds and 

sapphires

๏ Metals - minerals are the source of 
metals such as aluminum, iron and 
copper

๏ Other useful minerals - talc for talcum 
powder, quartz for making glass, 
gypsum used to make cement, drywall 
and stucco 


