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Lazurite: Na6Ca2(Al6Si6O24)(SO4,S,S2, S3,Cl,OH)2



What is a mineral?

Any valuable material 

extracted from Earth? Such 

as…coal, oil, natural gas, 

ores, dimension stone, gravel, 

sand, or anything else that is 

mined.

Variety of chemical compounds or 

elements that are important for 

health?



What is a mineral?
For our purposes…

A mineral is a naturally 

occurring crystalline solid.

• Naturally occurring –

formed without human 

action, possible to find 

samples formed in natural 

environment. Not synthetic!

• Crystalline solid – the atoms 

or ions that make up the 

material are arranged and 

chemically bonded with a 

regular repeating long 

range order.



What is a mineral?
• This means that the mineral 

will have a definite, not 

necessarily fixed, chemical 

composition. 90+ elements 

and complex ions (CO3
2-, 

SO4
2-, PO4

3-)

• Minerals also have definite 

physical properties as a result 

of the chemical composition 

and crystalline arrangement.

• Amorphous = non crystalline

• Biominerals

• Geomicrobiology – example 

pyrite (FeS2) produced by 

sulfur reducing bacteria.

Olivine: Fe2SiO4 – Mg2SiO4

(Fe + Mg): Si: O = 2:1:4



Other things…

Mineraloids – mineral-like materials that lack a long-range 

crystalline structure. This includes amorphous solids and glasses.

• Opal (has short range atomic order.

• Metamict – crystalline structure is altered by radioactive 

decay. Example – zircons with U and Th; Smokey quartz.

• Tektites  - glass from meteorite impact ejecta.

• Fulgurites – lightning strike melted material, cools to glass.

• Obsidian – volcanic glass.



Mineralogy
…the study of minerals

• Modern study is traced 

back to ~300 BC. 

• ~400 years later (77 AD), 

Pliny the Elder provides a 

book of materials used by 

the roman Empire.

• 1556- German physician 

and mining engineer 

Georg Bauer, Georgius

Agricola, provided 

detailed mineral 

descriptions and 

properties like hardness 

and cleavage.



Mineralogy

René-Juste Haüy

17th, 18th, and 19th Centuries:

• Nicholas Steno, 1669, Denmark -

demonstrated law of constancy of 

interfacial angles

• A.G. Werner, 1750-1817, Germany –

standardized nomenclature for mineral 

descriptions

• René-Juste Haüy, 1743-1822, France –

“Father of Mathematical 

Crystallography.” Concept of unit cell 

and proposed that crystal faces have 

rational orientations relative to these 

building blocks.



Mineralogy

James D. Dana, Yale 

University

• J.J. Berzelius, 1779-1848, Sweden –

recognized minerals as chemical 

compounds and provided foundation for 

the chemical classification of minerals.

• William Nicol, 1828 – invented the Nicol 

prism which allowed for the behavior of 

light passing through minerals to be 

studied. This became the foundation for 

optical mineralogy.

• James D. Dana, 1837, Yale University –

published A System of Mineralogy. The 4th

edition released in 1854 set forth the 

chemical classification of minerals still in 

use today.



• Henry Clifton Sorby, 1826-1908: developed use of 

petrographic microscope for studying minerals and 

rocks.

• Max von Laue, 1912, demonstrated that crystals 

would diffract X-rays.

• 1914, W.H. Bragg & W.L. Bragg (Cambridge, 

England) used X-rays to determine crystal structure.

Mineralogy



Mineral Nomenclature
• Commission on New Minerals, 

Nomenclature and Classification, 
International Mineral Association – provides 

the criteria by which new minerals are 

recognized.

• Approximately 5,000 mineral species have 

been identified, described, and named.

• Less than 100 mineral species are 

considered common.

• CRITERIA – (1) must meet definition of a 

mineral; (2) not previously identified; (3)

crystallography, composition, and crystal 

structure must be determined; (4) physical 

properties are described; (5) geologic and 

geographic setting must be provided; (6)

type sample must be preserved in museum, 

research, etc. 
Amethyst



Mineral Nomenclature
• Mineral may be named 

after an individual, a place 

where it is found, based on 

a chemical property, or 

based on some physical 

property.

• The origin of some mineral 

names are lost to 

antiquity…early references, 

etc.

• There are several 

references published for 

mineral names.
Lawsonite – CaAl2(Si2O7)(OH)2·H2O; California; 

named after geologist Andrew Cowper Lawson.



Mineral Nomenclature

Mineral species may 

have more than one 

mineral variety – no 

standard practice

Corundum

Sapphire – Ti & Fe
Ruby - Cr 



Mineral Nomenclature
Mineral Series is two or more minerals among which there is a 

range of chemical compositions.

Consider Plagioclase mineral series:

Albite - NaAlSi3O8    (An0-10) Anorthite – CaAl2Si2O8

Oligoclase, Andesine, Labradorite, Bytownite



Mineral Nomenclature
A mineral group is a set of minerals with the same basic 

structure but different compositions.

Example: Calcite group – XCO3

Calcite: CaCO3 Rhodochrosite: MnCO3 Smithsonite: ZNCO3

Magnesite: 

MgCO3

Siderite:

FeCO3



Mineral Nomenclature

Crystal vs Mineral Grains

Crystal – piece of a mineral 

bounded, at least in part, by regular, 

smooth crystal faces produced 

during growth



Minerals & Society

• Natural 

Resources

Metal Mineral Chemical 

Formula

Major World 

Resources

Iron Magnetite, 

Hematite

Fe2O3

Fe3O4

Australia, Brazil, 

China

Copper Chalcopyrite Cu3FeS4
Chile, Peru, US

Molybdenum Molybdenite MoS2
Chile, US, China

Lead Galena PbS China, Australia, 

US

Tungsten Scheelite, 

Wolframite

CaWO4

(Fe,Mn)WO4

China, Russia, 

Canada

Nickel Pentlandite (Fe,Ni)9S8
Russia, Canada, 

Indonesia

Aluminum Bauxite Mixed oxides of 

Aluminum

Australia, China, 

Brazil

Titanium Rutile, Ilmenite TiO2, FeTiO3
Australia, Norway, 

China

Zinc Sphalerite ZnS China, Peru, 

Australia



Minerals & Society

Amosite – Brown Asbestos

Selenium deficiency can affect the 

heart and cause thyroid related 

concerns.



Minerals & Health

Helpful or Harmful?

• Talc

• Hexavalent 

Chromium

• Mercury

Exposure Routes

• Inhalation

• Ingestion

• Contact



Physical Properties

Mineral Shape:

• Crystals with 

specific shapes

• Symmetry –

Crystallography

• Habit



Physical Properties

Mass-Related:

• Density

• Specific 

Gravity



Physical Properties
Mechanical Properties:

• Hardness – Moh’s

Scale

• Cleavage –

fracture 

(conchoidal, 

splintery, hackly, 

irregular, etc.)



Physical Properties

Color Properties:

• Luster – metallic / non-

metallic

• Color

• Streak Color



Physical Properties

Other Physical Propeties:

• Magnetic

• Taste

• Smell

• Effervescence –

reaction to dilute HCl



Mineral Posters

• GY111 and Lab – favorite mineral?

• What is your favorite mineral?

✓ Take the sheet of paper and write 

your name, today’s date, and the 

name of your favorite mineral.

✓ We will do this again at the end of 

the semester and compare!!

• Mineral Poster – go ahead and start 

thinking about the poster project. You 

will basically do research on a mineral 

of your choice and present using a 

poster format. Doesn’t have to be your 

favorite!
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QUESTIONS?


