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Minerals – relevance

• Nutrients extracted from 
minerals by chemical and 
organic (life-based) 
reactions are basis for much 
life

• Useful for numerous 
applications

• Can enhance or reduce 
pollution from mining/acid 
rain, etc…

• Can affect our health (e.g. 
asbestos)

• Aesthetic value (jewelry, 
sculpture, art)

• Building blocks of rock

Bacteria on feldspar mineral 
extracting nutrients for energy

Mineral 
collecting 
has lots of 

enthusiasts, 
as does 
mineral 
hunting
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A rock consists of one 
or more types of 

minerals. 

Large pyrite (FeS2) crystal

Proton has + electrical 
charge
- mass of 1.67 x 10-27 kilograms. 
Requires million x billion x 
trillion to equal weight of your 
textbook!

Electron has negative 
charge

Neutron has no charge

Nucleus is protons and 
neutrons.

Number of protons 
determines type of 
element. Neutrons can 
vary for given element, 
giving rise to different 
isotopes of an element.

Brief review of atoms….
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Ionic bond
atoms trade 
“charge” via 

extra or 
missing 

electrons

NaCl (salt)

Atoms pack 
into cubic 
cluster

Weak bonds –
salt dissolves 
into Na and Cl
ions in water

Strong bonds – difficult to break – electrons are shared
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Minerals –
diamond & 

graphite

Both pure 
carbon, but one 

is hardest known 
and other very 

soft. Why ?

Relative sizes and charges of common elements
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Earth’s most common compound – BUT notice that 
oxygen and silicon atom sizes are wrong as shown.

A much better diagram of SiO4 – correctly 
depicts the relative sizes of Si and O atoms



6

Tetrahedra are building blocks of many minerals. 
So how can the tetrahedra join to build a mineral?

Augite crystals
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Platy or sheet minerals – micas, clays, too.
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Micas (biotite and muscovite)

dr
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Silicate mineral – quartz 
(common quartz – left; 

amethyst – right; smoky 
quartz and rose quartz 

lower. Colors depend on 
trace elements in rock.

Tetrahedral 
arrangements 

give rise to 
much 

different 
crystal forms 

and enormous 
range of 

properties
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Feldspars – most 
common silicates 

common in igneous 
rocks like granite at 
right (quartz and K-

feldspar)
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Cubic crystal form – reflects organization of 
atoms in mineral

Halite

And 

Pyrite
(fool’s 
gold)

Calcite (CaCO3)
Mineral structure bends light along parallel paths! Phenomenon is 

called birefringence.
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Using mineral properties for identification

• At least 30 distinct properties can be used to identify a 
mineral.

• Most common – hardness, shape, luster, cleavage, 
mineral shape, density, acid reaction, color (can be 
misleading)

• Tendency to fluoresce (to glow under certain conditions)

• Already worked with basic identification in first week’s 
discussion section.

Major mineral groups

• Silicates (silicon, oxygen, etc)
• Carbonates (carbon, oxygen, etc)
• Sulfates (sulfur with oxygen)
• Sulfides (sulfur and no oxygen)
• Oxides (metallic elements plus oxygen)
• Native elements (pure elements), copper, silver, 

gold, platinum, carbon
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Galena 
(sulfide –

lead + sulfur)

Aragonite 
(carbonate)

Cuprite
(copper 
oxide)

Native copper 
(pure)


