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Mineral NATURAL SOLID INORGANIC
Iron ore Sand Rock salt
(hematite) (quartz) (halite)
Nonmineral ~ ARTIFICIAL LIQUID ORGANIC
Cast iron Seawater Vegetation
(metalliciron)  (H,O + salts) (cellulose)
GAS
Air
(oxygen)

FIGURE 2.1 Minerals are distinguished from other
materials in being naturally occurring, solid, inorganic

substances with specific chemical compositions.
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(a) smoky quartz



(c) calcite
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Figure 2-6 A crystal of garnet. The exterior surface of the
specimen is composed of smooth, planar crystal faces arranged in
a regular geometrical pattern.
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(b) galena

(d) halite
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. : Three equal-length axes at
Isome i
= tric right angles to each other
Garnet Magnetite Halite, pyrite
Two equal axes and a third
Tetragonal either longer or shorter, all
at right angles
Zircon
- Ofthshombic Three unequal axes, all
at right angles
Olivine Aragonite Anhydrite Goethite
| Three unequal axes, two at
——— right angles and a third "
| gnoain’c perpendicular to one but E=§
_I_ oblique to the other
/ Pyroxene, Mica, clay Orthoclase Gypsum
amphibole minerals
Three unequal axes
Triclinic meeting at oblique
angles
Plagioclase Kyanite
< ,
Three equal axes in the same
Hexagonal plane intersecting at 60° and
| o] o
a fourth, either longer or
!! shorter, perpendicular to the
lane of the other three : g
B Quartz Calcite, dolomite Hematite

Figure 2-8 The six crystal systems with representative minerals
and crystal forms. (From E. A. Hay and A. L. McAlester, Physical
Geology: Principles and Perspectives, 2d ed., copyright © 1984 by
Prentice-Hall, Inc., Englewood Cliffs, N.J.)
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(b)

Cleavage in
one direction

Cleavage in
two directions
at right angles

Cleavage in
three directions
at right angles

Cleavage in
three directions,
not at right
angles

Cleavage in
four directions

Cleavage in
six directions

Micas—nbiotite
and muscovite

Potassium
feldspars,
plagioclase
feldspars

Halite, galena

Calcite,
dolomite

Fluorite,
diamond

Sphalerite

& FIGURE 2.16 Several types of mineral cleavage: () one
direction; (b) two directions at right angles; (¢) three directions at
night angles; (d) three directions, not at right angles; (¢) four

directions; and (f) six directions.
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TABLE 2.4
Mohs Scale of Hardness

SCALE COMMON
MINERAL NUMBER OBJECTS
Talc —

—_— ’ ’
Gypsum —— Fingernail
Calcite 5 Copper coin
Fluorite e
Apatite ——>—— ———— Knife blade
Orthoclase ——6—— Window glass

—  Steel file

Quartz e
Topaz e
Corundum ———9——
Diamond —i—

(specific gravity) _pgaso (439

eimaze i L G S0 il e o a2 pe Ol (s 4 ol s S GBS0 (egase (3
as (galena) JLS SIS0 b bl oS 5 g )lsle 4 Sty 5 ails Oglss b SIS j0 (pguase (439



GBS s o abl (o0 VPO 5)lsS sogaste (59 1) Sl o3lail lea b 35,158 51 (sl aiged (39
OBl 0 @uu FB og> YL pgaste yi9 a4 azgi b O.llf

(streak) s> Sy 9 (color) K,

5, o gl sl (55, o ] el (5SS I S i e K LelS 5| s
Db 5y o Slatjl ale e 35leS Jle lare 4 ils (g e ST 5 b SISl g ol

Al (LA 5)185) K)o s g e
LG 555 o iS5 ool it s 29 63 (15 5 05 S0 Sl o & 45 IS 515 o5,
&l oged 4 alete 0,8 S5 ) Cilen JI b joka sl g i sl G 055 K
el Cagaime bl Ll (6518 (6 Syl Sy ] Seae Aigas 395 45 clgly auS e ol
V1 S Ll i 45 53, e 5 ey e IS loli Gl 5 iy ] o5 ol )5

(luster) M=

ol e GB san aib o ol atus 95 098 (oo I SIS e Sl 558 elSsil ogos 4 M
il 38 e 9 538 (O

WS oS yeue d9> 511, o3 a5 (OpAQUE) ,uS sl SIS maw 3l ei ol WSl S e o508 (Dl
ol (oo 0929 4

o= {resinous) o ;, «(Vitreous) gl aiis Ol aloz 5l el g0l g9 lyls 638 e (D>
(dull or earthy) S 4 (@damantine) _.loJl (SilKy) o ol (peQrlY) 505 ,lg 0 (greasy)

S Ll aisy 09765 5 G5 oains LS sl ol g5 4 o (G5 Lawgs )58 ol b ulSiail 092
4 SST s syl cwlodl (s sl Jled i)ls (cadVIsS Kg a5 olo S 5l (6 lews 3,00
Ll laiads =L 6:[5 SS,leS sl Slacads > S (P9 Mg L le.assilf



B FIGURE 2.14 Luster is the appearance of a mineral in
reflected light. Hematite (left) has the appearance of a metal and
is said to have a metallic luster, whereas orthoclase has a
nonmetallic luster. (Photo courtesy of Sue Monroe.)
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TABLE 2.5

Mineral Luster

Metallic Strong reflections produced by
opaque substances

Vitreous Bright, as in glass

Resinous Characteristic of resins, such as
amber

Greasy The appearance of being coated with

an oily substance

Pearly The whitish iridescence of such
materials as pearl

Silky The sheen of fibrous materials such
as silk ,

Adamantine The brilliant luster of diamond and
similar minerals

(Mineral groups) b SIS gocs 09,5

039 ANl i paie A e igd (o0 g ail L)L 5 pleend oS 5 4 az g b LS
(Y=Y Jgaz) wes oo JSi5 1) oy disgy

|y ol 09,5 o 4 (c25 5 Lo SI (ol i el 5 (58T LS 5 5l o SIS s
3l e S 5 09,5 ml sleasl (elad o a8 cnl ul by ()6l aies (o JSCiS
23,09 9929 (5T g rmnhons

oL, en « (aUGite) =yjsl (OlIVINE) (podsl 13l 0l le sl S sl SISCds o )5 7l

¥,ls—S o« (feldspar) ,L_.als « (Mmuscovite) cu <o « (biotite) o550 « (hornblende)
(quartz)

A



O diwgy 5o polis Gilglyd : V- Jgux

= o 4 O G 6 -0 & & G 09 L R R R N B R R R T R N N N N R
@ TABLE 2.3 Common Elements in Earth’s Crust .!8?,
X9
Percentage of Crust Percentage of Crust
Element Symbol (by Weight) (by Atoms)
Oxygen O 46.6% 62.6%
Silicon Si 277 2172
Aluminum Al 8.1 6.5
[ron Fe 5.0 19
Calcium Ca 3.6 1.9
Sodium Na 28 2.6
Potassium K 2.6 1.4
Magnesium Mg 2.1 i)
All others 135 0.1
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FIGURE 2.20 Nonsilicate
minerals (clockwise from
upper left): halite, spinel,
gypsum, hematite, calcite,
pyrite, and galena. Chip
Clark.
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= FIGURE 2.20 The mineral composition of two igneous rocks. (a) Granite contains mostly quartz (left), potassium feldspar (ce;
and small amounts of biotite (right). (b) Basalt is made up of some olivine (left), but contains mostly pyroxene (center), and calcium
gioclase (right). The sizes of minerals in these rocks depends on how rapidly they cooled from molten rock material (see Chapte
Photos courtesy of Sue Monroe.)

TABLE 2.6 Rock-Forming Minerals ﬁ
Mineral Composition Primary Occurrence
Ferromagnesian Silicates
Olivine (Mg, Fe),510, Igneous, metamorphic rocks
Pyroxene group
Augite most common Ca, Mg, Fe, Al silicate Igneous, metamorphic rocks
Amphibole group

Hornblende most common

Hydrous* Na, Ca, Mg, Fe, Al silicate

Igneous, metamorphic rocks

Biotite Hydrous K, Mg, Fe silicate All rock types
Nonferromagnesian Silicates
Quartz S10, All rock types
Potassium feldspar group

Orthoclase, microcline KAISi;Oy All rock types
Plagioclase feldspar group Varies from CaAl;Si;Og to NaAlSi;O5 All rock types
Muscovite Hydrous K, Al silicate All rock types

Clay mineral group Varies Soils and sedimentary rocks
Carbonates

Calcite CaCOy Sedimentary rocks
Dolomite CaMg(CO,), Sedimentary rocks

Sulfates

Anhydrite CaSOy, Sedimentary rocks
Gypsum CaSO, 2H,0 Sedimentary rocks

Halides

Halite NaCl Sedimentary rocks

*Contains elements of water in some kind of union.
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