Common Minerals

OBJECTIVES

® To develop a logical and systematic
approach to mineral identification

® To be able to recognize some of the
common rock-forming minerals

® To become familiar with the
classification system of minerals,
particularly the silicate minerals

m To become familiar with some
resource minerals

n this chapter, we will work with minerals to identify

them, recognize them, classify them, and think about

them as resources. By approaching mineral identifica-
tion systematically and logically, even a beginner can dis-
tinguish a surprising number of minerals. Minerals gen-
erally have no “fingerprint,” or single property that sets
them apart from others, but you can tell them apart
by combinations of physical properties. The layout of
identification tables (such as Tables 2.5 and 2.6, on
pp. 24-28) lets you search through properties to find the
name of a mineral.

In contrast to identification, for mineral recognition
you must learn to connect a set of physical properties
with the name of the mineral. This takes some practice,
just as it takes a while to link names with faces in a new
group of people.

More than 3000 different mineral species occur
in rocks. The majority belong to the mineral classes or
groups listed in @ Table 2.1. Most of the 3000, how-
ever, are rare. Many of them are valuable resources.
Silicates are the most abundant minerals. They in-
clude a large proportion of the rock-forming minerals,
which make up the majority of rocks at the Earth'’s
surface. Recognizing common rock-forming minerals

is necessary to distinguish and interpret rocks cor-
rectly. You are only required to remember the most
commonly occurring minerals, which will later aid in
the identification of rocks, and perhaps a few common
and easily recognized resource minerals (listed in
B Tables 2.2 and 2.3). Your instructor may also ask
you to identify a few minerals you have never seen be-
fore, to determine how well you have mastered the
techniques of identification.

Table 2.1
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Table 2.2

Common Rock-Forming Minerals — Silicate Mineral Group

CLASSIFICATION
OF MINERALS

ineral species are primarily classified on

the basis of their nonmetal elements (see

Table 2.1). Exceptions include minerals made
up of only one element; all such minerals belong to the
mineral group called the native elements. In a chemical
formula of a compound (not a native element), the first
part usually lists the metals; the second part, the non-
metals. Table 2.1 shows the chemical makeup for the
primary mineral groups. Notice that all the mineral
groups ending with -ate contain oxygen, and those end-
ing with -ide do not contain oxygen unless ox is part of
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the name. Table 2.2 has examples of silicates. We will
study silicate classification in more detail in later exer-
cises. Table 2.3 lists some minerals (with formulas) be-
longing to other groups. Many non-silicate minerals are
important resources, which we will discuss in the last
two exercises.

1. Look at the mineral formulas listed in
® Table 2.4, and fill in the mineral
group name based on the chemical formu-
las. Refer to Table 2.1. Your instructor
may have samples of these minerals to
show you.



Table 2.3

Nonsilicate Mineral Groups, Common Rock-Forming
Minerals and Some Resource Minerals

7 LB i R

— K STRATEGY FOR MINERAL
Group Identification (Exercise 1) IDENTIFICATION

475 uccessful mineral identification requires systematic

application of the skills in determining physical
properties you learned in Lab 1. Properties such as
hardness, luster, streak, and cleavage usually indicate the
identity of a mineral. Use of photographs, such as those
in Figures 1.9 and 1.10, cannot replace close examina-
tion of a mineral’s physical properties. For example,
examine the photographs of talc and milky quartz in Fig-
ure 1.9e and m, on pp. 12—14, respectively. The hardness
(1 versus 7) and even the luster (pearly versus vitreous) do
not come across in the photographs. Avoid relying on a
property such as color. Color is highly variable in many
minerals, and different minerals can come in the same
color. Would you identify a particular car as a Porsche,
say, just because it was painted red? In the lab don't try to
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guess the mineral and then look up its properties. This
would be like buying a red car, calling it a Porsche, and
then being surprised when it wouldn’t go 148 mph. In na-
ture (and perhaps in your tests or quizzes) different spec-
imens of the same mineral can display quite a wide vari-
ety of appearances, but many of their specific physical
properties will always be the same.

A useful strategy is to use mineral tables methodically,
as illustrated in the maze in M Figure 2.1. The mineral ta-
bles in this book are & Tables 2.5 and 2.6, on pp. 24 and
25-28.

®  Determine the luster of the mineral first (the top
of the maze, Figure 2.1) and then go to the ap-
propriate set of tables.
® For metallic minerals, the streak can be quite
useful, so test the streak next; then proceed to
identify the mineral, using Table 2.5.
®  For nonmetallic minerals, test the hardness with
glass (H = 5') and check for cleavage; then go
to the appropriate section in Table 2.6.
® You can probably now identify the mineral from
the remaining possible choices simply by check-
ing color, and further refining hardness, luster,
and cleavage.
If you use the maze in Figure 2.1, you will success-
fully follow the procedure just described. Identification
then becomes a process of elimination.

2. Practice the systematic method of mineral
identification on the five samples provided
by following the maze in Figure 2.1. Write
your answers directly in the maze. Each
sample in this set should guide you to fol-
low a different path. For the last step in the
maze, determining the mineral group, first
use the chemical formula or composition
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information from the identification tables;
then go to Tables 2.1 through 2.3 to deter-
mine the mineral group.

3. Finish the Mineral Identification Chart in
Table 1.12, on p. 3 for a set of “unknown”
minerals. Use the procedure in Exercise 2,
following the maze in Figure 2.1, to recog-
nize a mineral you may have already started
mineral identification on in Lab 1. Now, by
following the maze, you can finish the last
two columns. Check your final identifica-
tion by comparing your unknown sample
with the properties listed in the Mineral Ta-
bles 2.5 and 2.6, and if available, with a
mineral reference set of labeled samples
provided by your instructor. The procedure
will be slow at first, but it will go more
quickly with practice.

USING THE MINERAL
IDENTIFICATION TABLES
(TABLES 2.5 AND 2.6)

ables 2.5 and 2.6 on the following pages will help

you identify unknown mineral specimens. The two

main subdivisions are minerals with metallic lus-

ters (Table 2.5) and minerals with nonmetallic luster

(Table 2.6). Each section starts with the hardest mineral

and ends with the softest. Follow the maze (Figure 2.1)

for the first few specimens to learn the correct methodi-

cal approach. The abbreviations are CL = cleavage, P =

parting, L = luster, S = streak, F = fracture, D = density
(in g/em?®) or specific gravity (no units).

Text continued on p. 29



Start here

B

Metallic or submetallic

Nonmetallic

Identify the mineral
from Table 2.3

sample number:
name:

Identify the mineral
from Table 2.4 B

sample number:
name:

(— >5% <53
Streak:
Cl Fr Cl Fr
streak: streak:
color: color:
habit: habit:
other: other:
Identify the mineral Identify the mineral
from Table 2.4 A from Table 2.4 C
sample number: sample number:
name: name:
1
Zalrdness: streak: streak:
Olor: . .
color: color:
CL/F. habit: habit:
habit: other: other:
other:

Identify the mineral

from Table 2.4 D

sample number:

name:

Mineral Mineral Mineral Mineral Mineral
Group: Group: Group: Group: Group:
Finish
Figure 2.1

Maze for systematic mineral identification (and Exercise 2): Select a mineral sample and follow the maze with that sample in mind. At each
shaded region, test the sample (or refer to the tests made in Lab 1 for that sample) and decide which path to follow based on the resulting

mineral property.
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Table 2. S

Mlnerals mth \Ietdlhc and Submetalllc Luster

Table 2.5 is divided into two subdivisions: dark streak and medium streak. Generally, minerals with metallic lusters have streak
colors that are diagnostic. Especially diagnostic properties are shown in bold.

Streak
Dark
green-

black

- to

- dark
i bmwn

;'to

; :gr'aya'
2 blapls

;tbmwn

to

coppery
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Iron' bf%gk/steel

Hardness

Color

Brass ygllow(_f 6-6%;
BlackSESE  §7¢
Iron-black ~  5%-6

lron-blackto- 5%

bfownish blaqk: bl
Brass. gellow 3%—-4

Suniiiionty. B

gray -

Brown to black
Dark to brown - 5-5%

Yellowish-
Cbronze

Dark brown
to yellow -

3%—4

Shades of
yellow

2%-3

Copper (red) 2,3

CL = "Sat ngbt angles (perfect cubic CL); S

.S yellow-brown; D = 3.3-5%,; F

Commeﬁts

“Fools gold" S = green-black; D = 5.0; cubic or
itohedral crystals; F = irregular

 Strongly magnetic; D = 5.2; S = black to gray-black;

= irregular; octahedral crystals; L = submetallic
S =.bla§$k to brownish red; L = metallic to
submetallic; D = 4.7; may be slightly magnetic;
platy crystals, common accessory in sand,

- sandstone, and igneous rocks

S= “dark brown; submetallic luster; granular
aggragates, D = 4.6. Color and streak are

diagnostnc

Called “peaoock ore” because of the iridescent
pur:ple (armsh S = green-black; D = 4.1-4.3

='lead
gray; D= 7.6; very bright metallic luster

Soils fingers; S = dark gray; D = 2.2; L = metallic

~ to submetallic; greasy feel

S = pale brown; D = 4.2; prismatic crystals,
sometimes in quartz (rutilated quartz); found in
black sand

Specular variety is bright metallic and steel gray.

S = red-brown tocbrown; D = 5.3; F = irregular;
aggregate of tabular crystals (“micaceous” hematite)

= irregular. Luster
by hydratwn "LJmomte ls oftan

e lrght bmnze brown octahedral parting; granular
"WGS' D= 4-6

Variegated appearance common; L = resinous,

_adamantine, or submetallic; S = yellow to brown

andﬁgmerﬁmnsample.D 3.9-4.1; CL = 6 good
planes = ¢

S = gold yellow — shiny; plates, flakes, or nuggets;
D = 19.3 when pure; very malleable and ductile;
color yellow, paler with increasing silver content

Malleable and ductile; S = copper brown;
D = 8.9; L = metallic, but surface is often tarnished
and may be oxidized to blue; branching crystals

Mineral
Composition

Pyrite (Fig. 1.10d)
Fe sulfide

Magnetite (Fig. 1.10f)
Fe oxide, ore of iron

limenite
Fe, Ti oxide,
ore of titanium

Chromite
Fe, Cr oxide,
ore of chromium

Chalcopyrite
Cu, Fe sulfide,
ore of copper

Galena (Fig. 1.10c)
Pb sulfide

Graphite (Fig. 1.10j)
Native C

Rutile

Ti oxide,

ore of titanium

Specular hematite
(Fig. 1.10g) Fe oxide
ore of iron

Limonite
Hydrous Fe oxide,
ore of iron

Pentlandite
Fe Ni sulfide,
ore of nickel

Sphalerite

(Fig. 1.10 ¢)

Zn sulfide, ore of
zinc

Gold

Native Au,
ore of gold

Copper
Native Cu,
ore of copper



Table 2.6

Minerals with Nonmetallic Luster

Table 2.6 consists of four sections, one page each, as follows:
Section A: Minerals harder than glass with cleavage or parting  Section B: Minerals harder than glass with fracture
Section C: Minerals softer than glass with cleavage Section D: Minerals softer than glass with apparent fracture

Sectlon A: Minerals that show cleavage or parting and H = glass*




Table 2 6—cont‘d

Section B: Minerals that fracture and H= glass N

Streak | - ° _Cblél::i

Red-brown to
brownish black
D:'a.d_('vbrown to
black.common

No streak 7-7%

7-7Y%

Almandine is 6Y%~7"%

deep red to
brown

Highly variable 7

PRI RLSE S X

'ugm to dark
olive green

6%

White Brown to black  6-7
(rarely yellow or

‘white)

Hardnes_s__ : Cémmqhts

L = resinous to vitreous; D = 3.6-3.8; prismatic crystals —
obtuse prisms, with common crossing twins.

F = conchoidal; D = 3-3.3; L = resinous to vitreous.
Most commonly black prismatic with triangular cross
sections. Tourmaline may be transparent green, yellow,
red, pink, or blue and of semiprecious gem quality (e.g.,
rubellite {red or pink]).

F= hackly to conchoidal; D = 3.5-4.3; L = adamantine
to vitreous to waxy on parting. Hab;t ‘equant well-
formed dodecahedral crystals. Oolors vary with
composition. Grossular garnet is often tan, pale yellow,
pnnk or green.

Fg oonchoidal D = 2.65; L = vitreous to waxy in

mncrﬂcrystalline varieties. The concho:dal Fand H are

dlagnestlc Hexagonal crystals show striations

perpendicular to prism (Fig. 1.9K). -

Macrocrystalline (with visible crystais) quartz varieties:

Rock crystal: transparent, oolorleSS distinct crystals
(Fig. 1.9k, )

Mil quartz: translucent white. (Eig 1 .9m)

Si ky quartz: gray to almost tﬂwk, smoky yellow to

d&rk’hwwn transparent

'transmqa:iuﬁgwo)

stal nne (mm!'OSOOpIC Gl V?tﬂls-)
lcedony; translucent, has a waxy luster; light gray
~ to.brown

Agate:thhwonoenmclayatsafvamngodors(ﬁg 4.31b)

O‘nyx stmight parallel Iayers of eoters

v s_o:ls ahd rooks (Fjg 4.31b)
Chert: like flint but lighter and more variable in color

(Fig. 4.31a).
med dull luster, and gmnular

F= concholdal may appear irragular due to small grain
size; D = 33-44 L = vitreous. Habit is commonly

granular aggragates

Imperfect cleavage, D = 6.8-7.1; L = adamantine to
submetallic to dull. High density for a nonmetallic
mineral.

*See p. 22 for abbreviations and units. Properties that are especially diagnostic are shown in bold.
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Mineral
Composition

Staurolite
Fe Al silicate

Tourmaline
Chemically complex
ring silicate

Garnet (Fig. 1.9b)
Mg, Fe, Mn, Al, with
single-silicate
tetrahedra

Quartz (Fig. 1.9k-p)
pure silica
tectosilicate

Olivine (Fig. 1.9a)
Mg, Fe with single-
silicate tetrahedra
Cassiterite

Sn oxide,

ore of tin



Table 2.6 — cont’d

Section C: Minerals that show cleavage and H < glass™

e 1
e




Table 2.6 — cont'd

Section D: Minerals with apparent fracture and H < glass*

Mineral S
S ComPosition-.
White 7~ sifommonly - 8¢ i s 2 Vieslable color: F'S aolibdiaatipaok besid clsduage. . . Apatite
© . green to red- .+ D =138.1-3.2; L = vitreous. May occur in hexagonal Phosphate

brown ..o+ prisms or granular aggregates

White - Y°“°W'Sh 3%~4  CL = 3 perfect rhomboh ral (may be obscure due to Dolomite (Fig. 4.27)
ek i .. small-crystal size); D = 2. witreous. Effervesces in - Ca, Mg carbonate
= dilute HCI when powdensd,(Fig 4.27 inset). Color varies

_with impurities

.8-5. 5 Massive; L = greasy to ngy' D = 2.5-2.6; color often Serpentine (Fig. 5.9f)

. variegated, light green to néarlyblack May be fibrous = Mg OH sheet
“asbestos. i silicate

~L = adamantine to Vmﬂous@eaﬁhy' oommonly Malachite
A al-or: titic; D =-3. Cu carbonate,
TR _dlsumuve bnght green ol .and effefvesoenoe in HCI. . ore of copper
 3%4. . L = vitreous to earthyﬂ} 8: recogriized by its - Azurite

-dis‘tinctlve inteﬂsa axu:aﬂ o,"olor-éhd effervescence -~ Hydrous
: Cu carbonate, ore

~ of copper

59" g?'umo_nite F o
Hydrous Fe oxide -

RAT Gameﬁte f
- Ni'Mg OH sheet
- silicate, ore of nickel

st apparent due toits  {Fig. 1.10b)
ot - Ca sulfate

ve; L = vitreous to Gypsum (alabaster)
> is not apparent due to  (Fig. 1.10b)
A ~ Ca sulfate G
- Oolitic hematite
(Fig. 1.10g) '
Fe oxide,
, oneéfiron
4 Sﬂﬂ‘ur
__Native S

Bauxite

Al oxides and
hyﬂmxldes ‘
~ore of aluminum

thy. Powdery and  Kaolin (Fig. 1.91

y has one perfe AIOHsheelsﬂlcate
_Tale (Fig. 1.9¢)
MgOHsheet Ly
silicate

: *See P 22 fqr abbrevrétloﬂs and units. Especlally dtaghostlc propetties are shown in bold



RECOGNITION OF MINERALS

n your exams or quizzes, and when identifying

rocks, you will need to recognize minerals, not

simply identify them using mineral tables. Ta-
bles 2.2 and 2.3 list some common rock-forming miner-
als. To recognize a mineral you need to learn (1) diag-
nostic properties that are always present in combinations
that allow you to distinguish the mineral from others;
(2) the mineral’s name; and (3) when a property is con-
sistent, such as the color of olivine or azurite, and when
it can vary, such as the color of quartz or feldspar.

4. Your instructor should inform you of the
minerals you are required to know (15 are
listed in ® Table 2.7). The table has room
for you to add any additional ones required
by your instructor. For each one assigned,

Table 2.7

5.

study the examples provided so you can rec-
ognize the mineral. In the “Memory Aid”
column of Table 2.7, write down a strategy
to help you remember the mineral name.
Try to think of a word or phrase that sounds
like the name and possibly refers to some
property of the mineral. For example,
“Olivine is olive green,” or “Pirates like
gold” (for pyrite). Also list a few key diag-
nostic properties that will help you recog-
nize the mineral.

How well do you know your minerals now?
Your instructor will give you a set of miner-
als for a self-quiz. Test the samples and
write down their important or key properties
and names in @ Table 2.8 without looking
at the mineral identification tables. Watch
out — some tricky samples may be included.

Mineral Recognition Memory

Aids (Exercise 4)

CoMMON MINERALS
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Table 2.8

Mineral Practice Quiz (Exercise 5)

' ‘Séti!ple '

(a) (b)

Figure 2.2

Two ways of illustrating a silica tetrahedron: (a) This figure illus-
trates the configuration of the atoms (red for oxygen and gray for
silicon). Dashed lines from the center of one oxygen atom to an-
other show the location of the tetrahedron, illustrated in (b). (b) Di-
agrammatic representation of a silica tetrahedron: The corners are
at the centers of the oxygen atoms, and the center of the tetrahe-
dron corresponds to the location of the silicon atom.

30 LAB 2

Key Property 2

Key Property 3 Mineral Name

SILICATE MINERALS

“he most important and most complex mineral
group is the silicates. The variety of crystal struc-

# tures of silicate minerals leads to the wide variety
of physical properties seen in this large mineral group.
Grouping silicates by subclasses based on crystal struc-
ture makes sense because it also groups the mineral ac-
cording to their properties.

The basic structural unit for the silicates is the
silicate or silica tetrahedron (SiO,), as shown in
M Figure 2.2a. This basic building block is often illus-
trated as lines connecting the oxygen atoms, with no
atoms shown, as in B Figure 2.2b and as in each of the
diagrams for the silicate subclasses in ® Table 2.9.
These lines connect to make a triangular pyramid
called a tetrahedron, thus the name silica tetrahe-
dron. Imagine an oxygen atom at each corner and a
silicon atom in the center. The silicate subclassifica-
tion is based on the arrangement of the silica tetrahe-
dra (plural) in the atomic structure of the mineral.
Notice that silica tetrahedra only share corners, not
edges (Table 2.9). To a large extent, this internal
structure of the silicates influences each mineral’s




Table 2.9

tetrahedron (like the one shown in Fig-
ure 2.2b), with the toothpicks outlining
the edges of the tetrahedron and the
marshmallows playing the role of oxygen
atoms (Figure 2.2). These toothpicks do
& &) v not represent chemical bonds. If available,
SR place a smaller candy at the center of the

Tetrahedral Structures
of Silicate Subclasses

Nesosilicates 0 tetrahedron to represent the silicon atom.
(Isolated Si Tetrahedra) What subclass of silicates would have this
Cyclosilicates -~ arrangement of silicon and oxygen?

(Ring silicates) . .. . -

Fill in answers for Exercise 7 related to
this subclass.

b. Next, join your tetrahedron to that of
another student, either by removing one
oxygen (marshmallow) or by building a
third tetrahedron to join the two. Each
tetrahedron should be connected to the
next by sharing an oxygen. With your
classmates, choose to build either a cy-
closilicate structure or a single-chain
silicate structure with six tetrahedra
(Table 2.9). Continue joining tetrahedra
until you have six connected. Notice
that for single chains the shared oxy-
gens all line up, and the tetrahedra are
on alternating sides of the line. In the
cyclosilicate, the shared oxygens are all
on the inside of the ring. It may be eas-
ier to join two already-constructed parts
by making additional tetrahedra to join
them than to remove “oxygens” where
tetrahedra will be joined. Which type of

silicate did your group make?

Fill in answers for Exercise 7 related to
this subclass. If other students built the
other subclass, use their structure to an-

physical properties, as we shall see. First let’s try to
swer the appropriate parts of Exercise 7.

understand the structural types involved.

c. Connect your single chain or cyclosili-
cate together with others of like kinds

6. In the following activity each student will made by other members of your class to

build a model of the smallest silicate unit,
the tetrahedron. Then you will join your
model with those of other students to make
structures representing various silicate
groups. If your instructor has also assigned
Exercise 7, you should stop as you complete
each silicate subclass and answer the ques-
tions related to that subclass in Exercise 7.

a. Using stale mini-marshmallows and
half-toothpicks, make one silica

make a double row of silicate tetrahe-
dra. What subclass of silicates is this?

If your class is smaller than about 20
students, make somc additional tetrahe-
dra. Join all of the tetrahedra for the
whole class to make a planar arrange-
ment of tetrahedra with 6-membered
rings all joined together in almost a
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honeycomb pattern (Table 2.9). What
subclass of silicates is this?

What do the toothpicks represent in
your model?

Fill in answers for Fxcrcisc 7 related to
this subclass.

e. In this configuration, some of the
smaller candies at the center of tetrahe-
dra would represent aluminum atoms.
Look at the chemical formulas of the
minerals in this subclass in Table 2.2.
What additional atoms might be avail-
able to join separate sheets together
into a three-dimensional structure?

7. Use the marshmallows and candies from

Exercise 6 and complete @ Table 2.10, or
construct ball-and-stick or ball-and-glue
models of the silicon and oxygen atoms of
each of the silicate subclasses listed in
Column 1 in Table 2.10. Use small balls
for silicon atoms and large ones for oxygen
atoms. For Tectosilicates your instructor
may only want you to construct five tetra-
hedra, with one in the center connected to
the other four. The tetrahedra may not
stand up well if you are using only slightly
stale marshmallows. Fill in Table 2.10 with

Table 2.10

the following information, using Table 2.9
to help you, and recalling that each tetra-
hedron represents four oxygens at the cor-
ners bonded to one silicon atom in the
center:

Column 2: How many oxygen atoms in a
tetrahedron are shared with other tetra-
hedra in each subclass?

Column 3: What is the silicon:oxygen ra-
tio? Count the number of oxygens for
one silicon atom by counting unshared
oxygens as 1 and shared oxygens as Y.
For single chain, sheet, and tectosili-
cates, use silica tetrahedra that are
on the inside (not the edges) of your
structure.

Column 4: In the blank cells, name one
mineral from Table 2.2 belonging to each
subclass.

Column 5: What is the silicon:oxygen ratio
from the chemical formula of the mineral
named in Column 4?

How do the ratios of silicon to oxygen in
the mineral formulas in Column 5 compare
to the ratios in Column 3?

Why?

Mineral Structures (Exercise 7)
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10.

11,

12.

Of the models you constructed, which sili-
cate subclass structures theoretically go on
and on indefinitely?

Most silicon-oxygen structures have a neg-
ative charge, but complete crystals must have
a neutral charge. A bunch of negative charges
don’t usually hang around by themselves.

What balances the negative charge and
holds the tetrahedra together where they
are not linked by shared oxygens?

(The formulas in Table 2.2 may give you a
hint.)

The ratio of silicon to oxygen in silicates is
related to the quantity of silica present in
the mineral. Silicates with lots of oxygen
in proportion to silicon are low in silica,
and those with less oxygen compared to
silicon are higher in silica. What mineral
from Table 2.2 has the lowest silica
content?

What mineral has the highest?

Now let’s look at alkali feldspar in Table 2.2.
It is a framework silicate, like quartz, yet its
ratio of silicon to oxygen is
This does not match the ratio in Table 2.10,
Column 3 for tectosilicates. Augite and chlo-
rite also have low silicon:oxygen ratios for
their subclass. Some of the tetrahedra in
feldspar and these other minerals have alu-
minum (Al) instead of silicon. Add up the
Al and Si in the formula for alkali feldspar.
What is the ratio of Al + Si to
oxygen in feldspar? Now,
does this match the ratio in Column 3 for
tectosilicates?

Let’s see how different silicate structures in-
fluence a mineral’s properties. What min-
eral has single chains?

What type of cleavage does it have?

What is an example of sheet silicate?

What type of cleavage does it have?

Notice that most silicates are found in Ta-
bles 2.6A and B. This is because the strong
bonds in these silicates make them hard.
However, sheet silicates occur in Tables 2.6C
and D. How do you account for this?

Silicate minerals of various structures make up the
most common rock-forming minerals, but with the ex-
ception of quartz, feldspar, and kaolin, they are not as
commonly used as resources. On the other hand, non-
silicates are important sources of many resources, espe-
cially carbonates and sulfates for building materials and
oxides and sulfides for metals.

GEOLOGIC RESOURCES
AND MINERALS

geologic resource is a naturally occurring sub-
stance that comes from the Earth and is useful to
people. For example, diamond is a naturally oc-
curring mineral resource and an important industrial
abrasive. Concrete, made of cement and aggregate, is a
product manufactured from resources such as limestone,
which is mostly calcite. Limestone and calcite are re-
sources, while concrete and cement are products. So a ge-
ologic resource may be an element, a mineral, or a rock
(or in some cases a natural liquid substance such as pe-
troleum), but it is not a manufactured product. Resources
from plants and animals are considered biological.
Minerals are the building blocks of most solid nat-
ural substances that make up the Earth. They provide
us with many resources we need to produce the com-
mon objects we take for granted in our modern society.
We will explore this topic more thoroughly in Lab 20.

13. Work together in a group of five or more.
Discuss a simple object such as a doorknob

or handle. What is the doorknob made of?
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Are some doorknobs made of other sub-
stances? What mineral resources are needed
to produce one? List these resources. The
most obvious resources involved in door-
knob production are ones that provide ma-
terials actually found in the doorknob. In-
clude these in your list. But a much larger
set of resources is used indirectly, in the
processes of mining, manufacture, trans-
portation, and marketing. Also include these
in your list. Which of these resources are
minerals? Write down sample numbers next
to the ones for which you have examples in

the lab.

Many minerals have several and varied uses. The
concrete, steel, glass, and plaster that make up modern
buildings are made from such minerals as calcite, mag-
netite, quartz, and gypsum. You may have mentioned
some of these as needed to make a doorknob. Our coins
and jewelry come from other minerals, such as argentite
(ore of silver), native copper, native gold, diamonds, and
corundum (rubies and sapphires are gem varieties of
corundum).

14. Continue working in a group. List in
& Table 2.11 all the minerals you can
think of for which you know at least one
use, and list their uses. Write down sample
numbers next to the ones for which you
have examples in the lab.
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Table 2.11

Mineral Uses (Exercise 14)

Mineral Use



