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Big Idea

Humans depend on
Earth for resources

303 million pounds of minerals, metals, and fuels in their lifetime
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Mineral formation

1. Precipitation
2. Solidification

3. Solid-state diffusion
(metamorphism)

4. Bio-mineralization

5. Fumerolic mineralization
(precipitate from a gas)




Major Mineral Classes

There are over 4000 individual minerals!

Principle anions OR Anionic chains
determine a mineral’s group

Minerals are identified by their physical
properties

Silicates (SiO*)
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Oxides (Metal cations bonded to O-anions)

Sulfides (Metal cation bonded to S? anion

Sulfates (Metal cation bonded to SO4% anion)




Halides (halogen anion bonded to a cation)
e

Carbonates (CO3% anionic group)

Native metals (a pure mass of a single metal)




Precious stones Vs Gems
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Ambar
Amethyst

Aguamarine

Dismand

Emerald
Garnet

Jdade

Opal

Poarl

Auby
Sapphire
Topaz

Taurmatine

Turquaise

Foasilized trao sap
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A bluksh version of emerald.

Brought 16 the surlece fr mantle In ignacus bodios ¢
diamand pipes; may later be mixed in deposits of sedimaent

Occurs in conrss igneous rocks {pegmatiles: ks Chapter 61
A variety of types differ in composition (Ca, Fe, Mg, and Mn
warsions]: occurs in metamarphic racks (see Chaptor §)
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Formed by oysters. which secrete contings arcund sand grains

that arm accidentally smtsodded in the soft pasts of thi organism.
Culturad paaris are formad the same way, but tha impurity is 8
spharical boad that is intentionally intraducad.

The red color is due to chromium impuarities: found kn conrse ignecus
racks callod pogmatites and as & resull of contaet metamorphism
(s Chaptors 6 and 8)

A blus varsion of ruby

Found in Ignecus rocks, and os o result of the reaction of rock with
hot wate:

Forme In ignecus and motamarphic racks,

Found in coj
Amorican Southwaest

3 rocks: B popular jEwalsy gam in the

Latin — Earthlike
Geologic recourses of great

beauty

1967, named the official state

rock by the lowa General
Assembly

Warsaw and Keokuk formations
of SE lowa, W. lllinois, and NE

Missouri

May also be found in NE lowa
near Jesup




How do geodes form?

1) Geode precursors were concretions (nodules formed by outward
growth around some nucleus) which grew within soft, unlithified
sediment.

2) The outer shells of these concretions were replaced
subsequently by chalcedony.
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3) The interiors of the concretions were dissolved, leaving a hollow
space into which quartz and other crystals may grow.

Brian J. Witzke

How do geodes form?

4) Minerals/crystals inside geodes were transported in groundwater
(saturated) solutions and then precipitated as replacements of the
geode walls or as crystalline growths within their hollow interiors.

5) The ultimate source of the mineralizing waters remains
speculative.

6) Many common geode mineral, especially quartz, are weakly
soluble. Therefore, substantial volumes of water had to migrate
through the lower Warsaw strata to precipitate the observed
minerals.

Brian J. Witzke




