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Name:|calcite
Class:|Carbonates ;‘};{' 3
Chemistry:|CaCO3 calcium carbonate }»‘ ;
)
Color(s):|white, yellow, pink, red, brown, green, clear, etc.
Hardness:|3 SpecGrav:|2.6 - 2.8
Fracture:|conchoidal Cleavage:|perfect
hexagonal (thombohedral, prismatic, and virtually all other shapes in the
Crystal: |hexagonal system and many combinations.) It can easily be cleaved to form
perfect thombohedrons.
typical sedimentary mineral formed by precipitation through evaporation. Under
high carbon dioxide pressure it is stable through most phases of metamorphosis,
Envronment:|when the pressure is reduced it may dissociate into a variety of complex calcium
silicates. It has been found in lava flows, and is often associated with
hydrothermal veins. A very abundant mineral.
Association:|quartz, mica, dolomite, ore minerals, sulfides, analcime
Locak: | Alps | France | Germany | Ireland | England | Canada | Russia | China | Mexico
*|| Mo., Co. Tn., USA | (just about everywhere)
Misc: soluble in cold HCI with loss of CO2 , fluorescence under UV light several

|colors depending on local, high double refraction.
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Name:|galcna
Class:|Sulfides
Chemistry:|PbS Lead Sulfide
Color(s): |metallic-submetallic gray
Hardness:|2.5 - 3.0 SpecGrav:|7.2-7.6
Fracture:|conchoidal Cleavage:|perfect
Crystal: |cubic (cubes, octahedrons, often twinned)

Envronment:

pegmatites, high temperature to low temperature hydrothermal veins,
replacements in chalks

Association:

sphalerite, chalcopyrite, pyrite, barite, fluorite,calcite

Locals:

Germany | Austria | Zambia | Canada | Idaho, Colorado, Mo., USA |

Misc:

soluble in HCI when heated (toxic gas produced), Dissolves in Nitric Acid
producing small flakes of Sulfur, and a fine white precipitate (lead sulfate).

|Dark gray streak.
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Name:

sphalerite (blende)

Class:|Sulfides
Chemistry:|ZnS Zinc Sulfide
Color(s): yellow, yellow-brown, brown to black, seldom red or R LS
green
Hardness:|3.5 - 4.0 SpecGrav:|3.9 - 4.2
Fracture:|conchoidal Cleavage:|complete
Crystal: [isometric (tetrahedral, dodecahedral) sometimes granular

Envronment:

mesothermal veins, limestones, hydrothermal deposits

Association:

quartz, galena, pyrrhotite, pyrite, marchasite, barite, fluorite, chalcopyrite

Locals:

| Poland | Idaho,New Jersey, Missouri, Ohio, USA | Mexico | Germany | USSR
|

Misc:

The name is from the Greek word "sphaleros”, meaning "treacherous” -
probably because of similarity to several other minerals. Soluble in HNO3. It is
[the principal ore of zinc.
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Name: |smithsonite :
Q v Jx,: .
Class:|Carbonates )
Chemistry:|ZnCO3 Zinc Carbonate
_[white, colorless, blue, green, yellow, purple, pink, 250y
Color(8):y own, Streak: white
Hardness:|4 - 5 SpecGrav:[4.3 -4.5
Fracture:|conchoidal Cleavage:|complete

Crystal:

trigonal (often pseudomorphic) usually botryoidal

Envronment:

Secondary zinc mineral forms in oxidized zone of hydrothermal replacements

Association:

galena, cerussite, malachite, calcite, dolomite

Locals:

Namibia | Austrailia | Greece | Germany | S.W. Africa | | Oklahoma, New
Mexico, Arkansas/USA |

Misc:

1

soluble in warm acid (bubbles), named after Mineralogist James Smithson,
founder of the Smithsonian Institution.
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Name: |hemimorphite
Class: |Silicates £
Chemistry:|Zn4 Si207 (OH)2 - H20
Color(s):|Clear, white, brown, yellow brown streak: white
Hardness: |35 SpecGrav:|3.4-3.5
Fracture:|conchoidal Cleavage: |perfect
Crystal:|Orthorhombic - Pyramidal - otten bladed or botryoidal

Envronment:

develops at low temperatue in hydrothermal replacement deposits

Association:

.calcite, limonite, aurichalcite, smithsonite

Locals:

| Mexico | England | NM, NJ, USA | Zambia |

Misc:

Named after the hemimorphic nature of the crystals, it has different terminations
at each end. The *hemi? means *half* and the *morph? means *shape?. It 1s also

|pyroelectric and piczoelectric.
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Name:

cerussite i N\

Class:

Carbonates

Chemistry:

PbCO3 lead carbonate

Color(s):

white, gray, colorless, yellow-brown, Streak:white

Hardness:

3-35 SpecGrav:|(6.4 - 6.6

Fracture:

conchoidal Cleavage:|incomplete

Crystal:

Orthorhombic, (often twinned dipyramidal)

Envronment:

hydrothermal replacements

Association:

galena, barite, anglesite, smithsonite

Locals:|| Germany | Zambia | Colorado, New Mexico, California/USA | Australia |

sometimes yellow fluorescence, soluble in nitric acid, the name comes from the

Misc:LLaﬁn "cerussa” which means "white lead"
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Name: |dolomite . o
Class:|Carbonates
Chemistry:|CaMg(CO3)2 Calcium Magnesium Carbonate
Color(s):|Colorless, white, pink, gray, greenish, brown -
Hardness:|3.5 - 4.0 SpecGrav:|2.85
Fracture:|subconchoidal Cleavage:|1 perfect

Crystal:

Hexagonal - often twinned, simple rhombohedrons (Sometimes with curved
faces), massive, aggregates.

Envronment:

sedimentary rocks, metamorphic rocks, in hypothermal veins, and hydrothermal
replacements

Association:

calcite, siderite, thodochrosite, galena, gypsum

Locals:

CA, ML, NV, USA /Italy / Switzerland

Misc:

Named for the French geologist, D. de Dolomieu. A series member with

_ankcrite and with kutnohorite.
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Name: |azurite

(Class:|Carbonates

Chemistry:|Cu3(CO3)2(OH)2 copper hydroxy-carbonate

Color(s):[blue
Hardness:|3.5 - 4.0 SpecGrav:(3.7-3.9
Fracture:|conchoidal Cleavage:|perfect

Crystal:{monoclinic (typically tabular or short prismatic)

Envronment: |oxidized zone in hydrothermal deposits

Association: |malachite, cuprite, enargite, limonite, chalcopyrite

Locals:|| Germany | France | England | Italy | Australia | Arizona, New Mexico/USA |

soluble in ammonia or nitric acid (bubbles). Named from "azure" meaning

Mm:_"bluc"
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Name:|anglesite B

Class: |Sulfosalts L

Chemistry:[Pb SO4 Lead Sulfate 3 N

Colorless, yellow, gray, pale green, and sometimes

Color(s): blue
Hardness:|2.5 - 3.0 SpecGrav:|6.38
Fracture:|Conchoidal Cleavage:|3 good
Crystal: Orthorhombic-thin or thick tabular common, prismatic, granular, or nodules not
uncommon.

Envronment: |alteration zone of hydrothermal deposits

Association: |barite, anhydrite, galena

Locals:|Pa,, Id., Nv., USA | Mexico | Morocco |

Names comes from a specific locality, Island of Anglesey, Wales. It can

Miw_somctimcs be fluorescent. (yellow)







Name:

bornite

Class:

Sulfides

Chemistry:

CuSFeS4

copper-red, bronze-brown, tarnishes to deep blue-

Lol violet ... metallic
Hardness:|3 SpecGrav:[4.9-5.1
Fracture:|uneven brittle Cleavage:|none
Crystal:|isometric - crystals rare ... cubic, dodecahedral, octahedral

Envronment:

can occur with carbonatites or in hydrothermal veins, and with other ores

Association:

calcite, barite, galena, quartz, chalcopyrite, chalcocite, pyrite

Locals:

CO, MN, AR, USA / Canada / Morocco / Germany / Poland / England / Chile

Misc:

It was named after Ignaz vonBorn (1742-1791), mineralogist.
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Name: |pyrite

Class:|Sulfides

Chemistry:|FeS2 R\

Color(s): |pale-yellow metallic, Streak: greenish/brownish black

Hardness:|6 - 6.5 SpecGrav:(4.9 - 5.2

Fracture:|conchoidal Cleavage:|none

Crystal: |Isometric (cubes, many twins, xtls sometimes striated)

Envronment: [hydrothermal veins, pegmatites, hydrothermal replacements

Association: |quartz, microcline, biotite, hematite, magnetite, rutile, calcite, sphalerite

Locals:|| Spain | Portugal | Italy | Wyoming, New York/USA |

soluble in nitric acid, known as "fools gold", the name "Pyrite" means
Misc:|"fireStone” in Greek. The name fire stone came from the common belief that
[pyrite held fire (inside) and was used by ancients as a sparking source.







Name:

malachite

Class:

Carbonates

Chemistry:

Cu2CO3(OH)2 hydrous copper carbonate

Color(s):

green, dark green Streak: pale green

Hardness:

3.5-4.0

SpecGrayv:

3.6 -4.05

Fracture:

conchoidal

Cleavage:

complete

a2 S VUL AS

Crystal:

monoclinic (often in botryoidal masses)

Envronment:

alteration zone in hydrothermal replacements

Association:

azurite, limonite, cuprite, chalcosite

Locals:

| Zaire | France | USSR | Germany | Chile | Austrailia | Arizona, New

Mexico/USA |

Misc:

soluble in HCL with effervescence, from the Greek "mallow", a green

[herbaceous plant.
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Name:|chalcopyrite
Class:|Sulfides ‘
Chemistry:|CuFeS2 copper iron sulfide = '
Color(s): bra§§ yellow, sorpctimcs a greenish cast, sometimes 8
an iridescent tarnish
Hardness:|3.5 - 4.0 SpecGrav:|4.2 -4.3
Fracture:|conchoidal Cleavage:|incomplete

Crystal:

tetragonal (pseudo tetrahedral crystals common, sometimes massive) The
pseudo tetrahedral crystals are disphenoidal.

Envronment:

High temperature hydrothermal veins, contact metamorphics

Association:

pyrite, sphalerite, pyrrhotite, fluorite, tetrahedrite

Locals:

|France | Chile | Zambia | Peru | Germany | Spain | Montana, Arizona, Utah
/USA |

Misc:

the word chalcopyrite means "copper pyrite", from the Greek "chalkos"
meaning "copper” and the "pyrite" which had the general meaning of
something that, when struck, would produce sparks. Easily distinguished from

|pyrite as chalcopyrite can be scratched with a steel blade and pyrite cannot.
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Name:

chalcocite

Class:

Sulfides Y

’ .
-tx \\24 . .

Chemistry:

Cu2S copper sulfide

Color(s):

metallic luster, dark color usually charcoal gray or
black, sometimes iridescent colors.

AR R GED AR N

Hardness:

2.5-3.0 SpecGrav:[5.5 - 5.8

Fracture:

conchoidal Cleavage:|indistinct

Crystal:

Orthorhombic crystals rare, tabular, hexagonal and striated.

Envronment:

Ore veins, hydrothermal sulfide deposits

Association:

cuprite, azurite, malachite

Locals:

| Montana, Arizona, USA | Peru | Mexico | Namibia | Italy |

Misc:

1

The name comes from the Greek "chalcos”, meaning "copper”. Dissolves easily
in nitric acid, and in a flame it decomposes giving off sulfur dioxide fumes.
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Name:|chrysocolla 1
:
Class:|Silicates ALY
Chemistry: C}}4(OH)8(Sl40 10) * n H20 hydrated copper &
silicate N
_|blue, light blue, blue-green, greenish, Streak: B
COlHGE): greenish-white
Hardness:|2 - 4 SpecGrav:|2.0-2.3
Fracture:|conchoidal Cleavage:|none
Crystal: |[rhombic (seldom crystals, usually found amorphous, often globular)

Envronment:

in the oxidized zone of copper deposits

Association:

malachite, dioptase, azurite, cuprite

Locals:

| Germany | England | USSR | Zaire | Arizona, New Mexico, Idaho/USA |
Mexico | Chile |

Misc:

soluble in HC], from the Greek words "chrynos" and "kolla" which mean
"gold" and "glue". It was similar in color to a material used in gold soldering in

ancient times.
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Name:

quartz C

Class:

Silicates

Chemistry:

Si02 Silicon dioxide ( > AR

Color(s):

clear, white, brown, yellow, purple, green, blue, R
Streak: white

Hardness:

7 SpecGrav:|2.5 - 2.7

Fracture:

conchoidal Cleavage:|none

Crystal:

hexagonal (prisms, pyramidal)

Envronment:

develops in a wide variety of environments, igneous, metamorphic,
hydrothermal ...

Association:

pyrite, calcite, feldspars, gamet, sphalerite ...

Locals:

| Switzerland | Brazil | Arkansas, Colorado, New York/USA | Austrailia |
Mexico |

Misc:

The Greeks called quartz "krystallos” or "ice", but the name remained with the
origin of the word crystal and not with quartz. The name appears to be from the

| German "Quartz", of uncertain origin.
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Name:

limonite

Class:

Oxide/Hydroxides

Chemistry:

FeOOH€n H20

Color(s):

yellow, brown, glassy,

Hardness:

4-3.5 SpecGrav:|2.7-4.3

Fracture:

conchoidal, uneven Cleavage:|none

Crystal:

Amorphous, fibrous, botryoidal - limonite is not really a mineral but rather a
mixture of hydrated goethite.

Envronment:

a mixture of secondary iron minerals, alteration product of iron ores, especially
sulfides

Association:

pyrite, hematite, prolusite, psilomelane, calcite, quartz

Locals:

Germany / France / Luxembourg / Italy / USSR/ Cuba/ Brazil / Zaire / India/
USA

Misc:

named from the Greek, leimons, meaning "meadow". Because it ofien was

|found in bogs. It is actually a Cryptocrystalline gocthite with water.
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Name:

mica : Muscovite, Biotite, Phlogopite, Lepidolite

Class:

Silicates e

Chemistry:

KZAIZ((AISi3010)|(OH,F)2 ) Muscovite (fuchsite) - :
KMg,Fe)3((AISi3010)|(OH,F)2) Biotite KMg3( pre 52
(AISIi3010)|(OH,F)2 ) Phlogopite KLi2ZAI( ’
(Al1Si3010)|(OH,F)2 ) Lepidolite Mixed hydrated

potassium aluminum silicates with a sheet structure.

Color(s):

Muscovite: colorless, yellow, silvery, green
(fuchsite), Biotite: black, brown, bronze, Phlogopite:
reddish-brown, brown, black, yellowish, L.epidolite:
purple, magenta, pink, gray

Hardness:

2-3.5 SpecGrav:|2.7 - 3.8

Fracture:

foliated Cleavage:|perfect

Crystal:

monoclinic (tabular habit, with thin parallel growths, can easily be separated
into thin lavers.)

Envronment:

common rock forming minerals (all except lepidolite), and can be found in
metamorphic rocks, pegmatites, and veins.

Association:

quartz, calcite, spinel, garnet, feldspars, andalusite,albite

L.ocals:

| USSR | India | Italy | South Africa | Canada | Scotland | Germany | Austria |
Finland | Switzerland | Colorado, Utah, S.D., N_.H., Calif., Idaho, Maine, USA |

Misc:

Muscovite: comes from the local Muscovy (Russia) where in ancient times it
was used as glass in buildings. Biotite: is named after J.B. Biot, a French
astronomer, physicist and mathematician. Phlogopite: comes from the Greek
"phlogopos", meaning "firey-look" from its reddish-brown color. Lepidolite:
comes from the Greek "lepidos”, meaning "scale”, alluding to the scaly
conglomerates in which it ofien forms . Phlogopite and Biotite both dissolve in
sulfuric acid. Lepidolite give a RED flame test. Fuchsite: is a variety of
muscovite that contains traces of chromium and is colored green. There have
been some large finds in Minas Gerais, Brazil, but much of it is miss-labeled as

| "Fuschite".
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Name:|mimetite

Class:|Phosphates/Arsenates/Vanadates : l % .

Chemistry:|Pb5(AsO4)3Cl Lead ChloroArsenate

Color(s):|yellow, yellow-green, white, brown, Streak: white

Hardness:|3.5 - 4.0 SpecGrav:|7.0 - 7.3

Fracture:|uneven Cleavage:|incomplete

Crystal:monoclinic (often pseudo hexagonal)

Envronment:|formed in the alteration zone in hydrothermal replacement deposits

Association:|galena, pyromorphyte, wulfenite, limonite

Locals:|England | Germany | Arizona, Nevada/USA | Mexico

soluble in nitric acid, named from the Greek word "mimetes” which means

oree |"imitator" because of it's similarity to pyromorphyte
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Name:

wulfenite

Class:

Tungstates/Molybdates

Chemistry:

PbMoO4 Lead Molybdate

Color(s):

yellow, orange, reddish, olive-green, Streak: white

Hardness:

3 SpecGrav:|(6.5 - 7.0

Fracture:

conchoidal

Cleavage:|incomplete

Crystal:

Tetragonal (common square tabular)

Envronment:

secondary mineral in oxidizing zone of ore deposits containing lead and
molybdenum

Association:

galena, cerussite, pyromorphite, smithsonite, calcite

Locals:

| Bohemia | Morocco | Yugoslavia | Zaire | Utah, Arazona/USA | Mexico |
Austrailia |

Misc:

slowly soluble in HCI, named for Franz Xaver Wulfen an Austrian Jesuit priest.

|His interest in creation resulted in his becoming a expert in many lead ores.






