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Rock Forming
Minerals T

. Atoms

_Definition of a Mineral POI;/morphs:

 Naturally occurring inorganic solid with a - Different crystal
« diagnostic chemical composition and a structure for the same
« characteristic crystal structure chem|cl composition

M Pt ottions

Froperty Relation i Comgosition and Crystal Strecture

Hardnes Sasomg chemical honds pive bigh hardne. Covaliaily busded mineeals are peverally harder than
ically bemded misczals

Cleavage

Fracnuee

Lanter

Cukr i om
Irem tezmla b cibor strongly.

Crystal faces
Quartz, a hexagonal erystal

Storak owder s more charscierisic than that of mansive mineral because of enifonmdy wmal
Py Figure 3.6 A perfect crystal. A perfect crystal is rare, but no
matter how irregular the shapes of the faces may be, the angles
are abways exactly the same. [Breck P, Kent ]

Crystal habi




Properties of Minerals: Cleavage

» Tendency of a mineral
to break along a
smooth planar surface
in a preferred direction

Figers 115 Clarvage of mica The dagram thows the clasvage
0 e

Shares o the sl et criested
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Properties of Minerals: Density

 Density= mass/unit volume

— Reflects the closeness of packing of the atoms
and what elements are present

Pro-berties of a Mineral: Streak

[Figure 3.18 Hematite may be black, red, or brown, but it always
leaves a reddish brown streak when scratched along a ceramic

Properties of a Mineral: Hardness

Fingemail
——— Copper coin

— Knife blade
—— Window glass
—— Sacel file

Properties of Minerals: Color

Figure 3.19 Minerals can be gerns, Rubies and sapphires are
formed of the same comman mineral, corundum {aluminum
ouide). Small amounts of impurites produce the intense color that
we value. Ruby, for example, is red because of small amourts of
chromium, the same element that gives emeralds their green color.
Ljohn Grotzinger/Ramsdn Rivera-Morey Mineralogical Museur ]

Properties of Minerals: Luster

Metallic Sirvng reflections produced
by opaque substamces

Visreous Bright, as in glass

Resinous Charscteristic of resiss, soch
as amber

Greasy The appearance of being coated
with an oily substance

Pesaly The whitish ifidescence of such
materials as pearl

Silky The sheen of fbeos materials
such as silk

Adamnantine The brilliant buster of diasmond
and similar vinerals
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Properties of Minerals: Mineral Classes

Effervescence « Based on chemical composition of anion

ETIETIN  some Chemical Classes of Minerals

Figure 1,18 Tha aeid tear. One eany but effectve wey 10
ideratity certain minerals i 1o drop diluted hydrochlonic acid
(HCT} on the substance. If it zes, indicazing the escape of

carbon dcide. the minersl i kely to be calcite, [Chip Claric]

Mineral Classes: Native Elements Mineral Classes: Halides

- Single element forming mineral and — Cation + halogen element anion (Cl, |, Br, F)
contains no ions (Cu, Au, Ag). « Halite (NaCl) L N R

Mineral Classes: Oxides Mineral Classes: Sulfides

— Cation + O anion - Cation + sulfur anion
» Hemetite (Fe,O3) * Pyrite “fools gold” (FeS,)
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Mineral Classes: Sulfates Mineral Classes: Carbonates

- Cation + sulfate complex anion - Cation + carbonate complex anion
» Gypsum (CaSO,, H,0) » Calcite (CaCO,)

Mineral Classes: Phosphates Mineral Classes: Silicates

- Cation + phosphate complex anion — Cation + silicate complex anion (SiO,)
« Apatite (CaPO,) + Constitute more than 90% of rock-forming
minerals

Silica Tetrahedron

LR TTEER Common sificate minerals are polymorphs of silicate fons and often other slements.




