Mineral Classes – Most widely used system for grouping Minerals is the Dana System.  Published by Yale University professor James Dana in 1848 this system divides minerals into eight basic classes.  This system is still used today. 

Native – Most minerals are made from combinations of chemical elements, but a few elements, such as silver, occur naturally by themselves.  These are known as native elements and occur in igneous and metamorphic rocks.  Some native elements may survive erosion and end up on streambeds.

Silicates – Silicates are metals combined with silicon and oxygen and are the most common minerals.  There are more of them than all the other minerals put together.  Quartz and feldspar make up the bulk of silicate-rich igneous rock.  Other silicate groups include mica, pyroxene, and garnet.

Oxides – are a combination of metal with oxygen.  They include dull ores, such as bauxite, and rare gems, such as rubies and sapphires.  Hard, primary oxides form deep in Earth’s crust.  Softer oxides form nearer the surface from sulfides and silicates that have broken down.

Sulfides – are generally brittle, heavy compounds of sulfur usually combined with a metal.  They form as very hot water evaporates underground.  They include some important metal ores such as chalcopyrite (a copper ore), cinnabar (a mercury ore), and pyrite (an iron ore).

Sulfates – are a large and widespread group of minerals that are generally soft, pale-colored, and translucent.  They form when metals combine with sulfur and oxygen.   They include barite and gypsum.

Halides – are usually very soft minerals, in which metallic elements combine with halogen elements (chlorine, bromine, fluorine, and iodine).  Sodium chloride, or table salt, is the best known.  Halides dissolve easily in water, so they can only form under special conditions.  The most common are halite (salt) and fluorite.

Carbonates – are minerals that form when metals or semimetals combine with a carbonate (carbon and oxygen).  Most are formed by the alteration of other minerals on the Earth’s surface.  Calcite, or calcium carbonate makes up the bulk of limestones and marbles.

Phosphates – Phosphates are one of the smaller, less common families of minerals.  They are usually secondary minerals that form when primary ore minerals are broken down by the weather.  When combined with other minerals they often have vivid colors, such as the greenish-blue of turquoise or the lime-green pyromorphite.

Mineraloids - a few substances occur naturally in the Earth and do not fit in with the basic properties of the other minerals.  They are not members of any of the chemical families, nor do they form crystals.  Such substances are called mineraloids.  Some are glassy, like opal and jet (a dense form of coal).  Some are formed by living things, such as amber (formed from pine-tree resin) and mother-of-pearl, which is formed in the shells of certain shellfish.

	MINERAL CLASS

	Name
	Chemical Formula
	Hardness
	Specific Gravity

	NATIVE ELEMENTS

	Gold
	Au
	2½-3
	19.3

	Silver
	Ag
	2½-3
	10.5

	Copper
	Cu
	2½-3
	8.9

	Sulfur
	S
	1½-2½
	2.0 – 2.1

	Diamond
	C
	10
	3.52

	Graphite
	C
	1-2
	2.1 – 2.3

	SULIFIDES

	Galena
	PbS
	2½
	7.58

	Pyrite
	FeS2
	6-6½
	5.0

	SULFATES

	Gypsum
	CaSO4.2H2O
	2
	2.32

	Barite
	BaSO4
	3-3½
	4.5

	Wolframite
	(Fe,Mn)WO4
	4-4½ 
	7.1 - 7.5

	HALIDES

	Halite
	NaCl
	2
	2.1 – 2.2

	Fluorite
	CaF2
	4
	3.18

	OXIDES

	Spinel
	MgAl2O4
	7½-8
	3.5 – 4.1

	Hematite
	Fe2O3
	5-6
	5.26

	Corundum
	Al2O3
	9
	4.0 – 4.1

	Perovskite
	CaTiO3
	5½ 
	4.01

	CARBONATES, NITRATES, AND BORATES

	Calcite
	CaCO3
	3
	2.71

	Malachite
	Cu2CO3(OH)2
	3½-4
	4.0

	Nitratine
	NaNO3
	1½-2
	2.27

	Ulexite
	NaCaB5O6(OH)6.5H2O
	2½ 
	1.96

	PHOSPHATES

	Turquoise
	CuAl6(PO4)4(OH)8.4H2O
	5-6
	2.6 – 2.8

	Apatite
	Ca5(PO4)3(F,Cl,OH)
	5
	3.1 – 3.2

	SILICATES

	Quartz
	SiO2
	7
	2.65

	Opal
	SiO2.nH2O
	5½-6½ 
	1.9 – 2.3

	Olivine
	Fe2SiO4-Mg2SiO4
	6½-7
	3.27 – 4.32

	Garnet
	Mg3Al2(SiO4)3
	6½-7½ 
	3.4 – 4.3

	Beryl
	Be3Al2Si6O18
	7-8
	2,6 – 2.9

	Hornblende
	Ca2(Mg,Fe)4Al(Si7Al)O22(OH,F)2
	5-6
	3 – 3.4

	Diopside
	CaMgSi2O6
	5½-6½ 
	3.22 – 3.38

	Muscovite
	KAl2(Si3Al)O10(OH,F)2
	2½-3
	2.77 – 2.88

	Kaolinite
	Al2Si2O5(OH)4
	2–2½ 
	2.6 – 2.63

	Orthoclase
	KAlSi3O8
	6-6½ 
	2.55 – 2.63

	ORGANIC

	Amber
	Mixture of organic plant resins
	2½ 
	1.08

	Mother-of-pearl
	Shells of certain shellfish
	
	


	MHOS’ HARDNESS SCALE



	Hardness is a mineral’s resistance to scratching.  It can be measured on a scale that was devised by German mineralogist Friedrich Mohs in 1822.  He selected ten standard minerals against which all minerals could be compared.  A mineral’s position on Mohs’ scale depends on whether it can scratch, or be scratched by, Mohs’ chosen minerals.



	

	1
	Talc

	2
	Gypsum

	3
	Calcite

	4
	Fluorite

	5
	Apatite

	6
	Orthoclase

	7
	Quartz

	8
	Topaz

	9
	Corundum

	10
	Diamond


Although every mineral has a unique combination of features, all share physical properties that help geologist to identify them.  They can be grouped according to: 

habit – how the crystals form; crystal habit describes the shapes that minerals form when they grow.  Although most minerals have more than one habit, habits are sometimes quite distinctive and common to only to a few minerals.  Examples – Acicular crystals form needles; reniform crystals are kidney-shaped; prismatic crystals are symmetrical (one side mirrors the other); dendritic crystals are plant-shaped; and botryodial crystals look like bunches of grapes.  Massive habits have no visible crystals.

crystal system – (the symmetry of their crystal shapes) minerals are classified into six systems according to the symmetrical arrangement of their planes. The six systems are cubic, tetragonal, monoclinic, triclinic, orthorhombic and hexagonal/trigonal.

chemical composition – mineralogists can identify a mineral by its chemistry by putting it in substances, such as acids or water, to see if it dissolves.  Although most minerals will not dissolve in pure water, borax and halite are among the exceptions.  But many minerals dissolve in acids, especially hot acids.  Calcite dissolves in weak hydrochloric acid which helps to distinguish it for similar-looking quartz, which does not dissolve in the acid.


cleavage – how minerals split along well defined planes of weakness.

specific gravity – (minerals density in relation to water) a minerals specific gravity is its weight in relation to the same volume of water.

hardness – is a mineral’s resistance to scratching.  Using Mohs’ scale a mineral is compared to ten standard minerals.  A mineral’s position on Mohs/ scale depends on whether it can scratch, or be scratched by the ten chosen minerals.

Minerals can be identified by their optical properties  

color

luster -  -  - types of luster:
vitreous (glassy)

metallic 

clarity



submetallic

greasy

fluorescence


silky 

refraction

Minerals in Food

Scientists have identified minerals that people need to have in their diet to stay healthy.  Needed in the body are: large amounts of calcium, sodium, chloride, magnesium, phosphorus and potassium, small amounts of iron and zinc and miniscule amounts of selenium, magnesium and iodine.

	ROCKS

	NAME
	ORIGIN (where they are formed)

	IGNEOUS

	Granite
	Intrusive

	Diorite
	Intrusive

	Syenite
	Intrusive

	Gabbro
	Intrusive

	Dolerite
	Intrusive

	Rhyolite
	Extrusive

	Obsidian
	Extrusive

	Peridotite
	Intrusive

	Andesite
	Extrusive

	Basalt
	Extrusive

	Tuff
	Pyroclastic

	Pumice
	Extrusive

	METAMPRPHIC

	Slate
	Mountain ranges

	Schist
	Mountain ranges

	Gneiss
	Mountain ranges

	Amphibolite
	Mountain ranges

	Marble
	Contact aureoles

	Hornfels
	Contact aureoles

	Metaquartizite
	Contact aureoles

	SEDIMENTARY

	Conglomerate
	Marine, Freshwater

	Sandstone
	Marine, Freshwater, Continental

	Shale
	Marine, Freshwater

	Mudstone
	Marine, Freshwater

	Clay
	Marine, Freshwater, Continental

	Limestone
	Marine

	Chalk
	Marine

	Dolomite
	Marine

	Travertine
	Continental

	Anthracite
	Continental

	











