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Walking past the window of a jewelry store, you notice a
large selection of beautiful jewelry—a watch sparkling with dia-
monds, a necklace holding a brilliant red ruby, and a gold ring.
For thousands of years, people have worn and prized minerals
in their jewelry. What makes some minerals special? What
unusual properties do they have that make them so valuable?

Properties of Gems As you can see in Figure 12, gems or
gemstones are highly prized minerals because they are rare and
beautiful. Most gems are special varieties of a particular min-
eral. They are clearer, brighter, or more colorful than common
samples of that mineral. The difference between a gem and the
common form of the same mineral can be slight. Amethyst is a
gem form of quartz that contains just traces of iron in its struc-
ture. This small amount of iron gives amethyst a desirable pur-
ple color. Sometimes a gem has a crystal structure that allows it
to be cut and polished to a higher quality than that of a non-
gem mineral. Table 2 lists popular gems and some locations
where they have been collected.

veessrnans

Wsa You'll Learn

1 Describe characteristics of gems
that make them more valuable
than other minerals.

Identify useful elements that are

contained in minerals.

Wéy it’s Important

Minerals are necessary materials for
decorative items and many manu-
factured products.

% Review Vocabulary
metal: element that typically is a
shiny, malleable solid that con-
ducts heat and electricity well

New Vocabulary
® gem ® ore

Figure 12 Itis easy to see why
gems are prized for their beauty
and rarity. Shown here is The
Imperial State Crown, made for
Queen Victoria of England in 1838.
It contains thousands of jewels,
including diamonds, rubies,
sapphires, and emeralds.
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Fun Facts

Gem Example

Some Important
Locations

Beryl is named for

the element beryllium,
which it contains.

Some crystals reach
several meters in length.

A red spinelin the -

(olombia, Brazil,
South Africa,
North Carolina

Sri Lanka, Thailand,

British crown jewels Myanmar (Burma)
has a mass of 352

carats. A caratis 0.2 g.

Purplish-blue examples Tanzanite Tanzania

of zoisite were

discovered in 1967

near Arusha, Tanzania.

The most valuable Topaz (uncut) Siberia, Germany,
examples are yellow, Japan, Mexico, Brazil,
pink, and blue varieties. Colorado, Utah, Texas,

{ Virginia, South Carolina

California, Maine,
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Some Important

Fun Facts Mineral Gem Example .
Locations

Olivine composes Peridot Myanmar (Burma),

a large part of Zebirget (Saint John's

Earth’s upper mantle. Island, located in the

ftis also present Red Sea), Arizona,

in moon rocks. New Mexico

Garnetis a common
mineral found in

a wide variety of rock
types. The red color of
the variety almandine
is caused by iron in

its crystal structure.

Garnet

Almandine

Ural Mountains,

Italy, Madagascar,
Czech Republic, India,
Sri Lanka, Brazil,

North Carolina, Arizona,
New Mexico ‘

Quartz makes up
about 30 percent
of Earth’s

continental crust.

Quartz

Colorless varieties in
Hot Springs, Arkansas;
Amethyst in Brazil,
Uruguay, Madagascar,
Montana, North
Carolina, California,
Maine

The blue color of
sapphire is caused

by iron or titanium

in corundum. Chromium
in corundum produces
the red color of ruby.

Corundum

Thailand, Cambodia,
Sri Lanka, Kashmir ;
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Topic: Gemstone Data

Visit earth.msscience.com for Web
links to information about gems at
the Smithsonian Museum of
Natural History.

Activity List three important
examples of gems other than those
described on this page. Prepare a
data table with the heads Gem
Name/Type, Weight (carats/grams),
Mineral, and Location. Fill in the
table entries for the gemstones

you selected.

Figure 13 These gems are
among the most famous examples
of precious stones.

he Great Star of Africa is part
of a sceptre in the collection of
British crown jewels.
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Important Gems All gems are prized, but some are truly
spectacular and have played an important role in history. For
example, the Cullinan diamond, found in Sotith Africa in 1905,
was the largest uncut diamond ever discovered:” Tts mass was

3,106.75 carats (about 621 g). The Cullinan diamond was cut

into 9 main stones and 96 smaller onés. The largest of these is
called the Cullinan 1 or Great S’éar of Africa. Its mass is
530.20 carats (about 106 g), and it is now part of the British
monarchy’s crown jewels, shown in Figure 13A.

Another well-known diamond is the blue Hope diamond,
shown in Figure 13B. This is perhaps the most notorious of all
diamonds. It was purchased by Henry Philip Hope around 1830,
after whom it is named. Because his entire family as well as a
later owner suffered misfortune, the Hope diamond has gained
a reputation for bringing its owner bad luck. The Hope dia-
mond’s mass is 45.52 carats (about 9 g). Currently it is displayed
in the Smithsonian Institution in Washington, D.C.

Useful Gems In addition to their beauty, some gems serve
useful purposes. You learned earlier that diamonds have a hard-
ness of 10 on Mohs scale. They can scratch almost any material—
a property that makes them useful as industrial abrasives and
cutting tools. Other useful gems include rubies, which are used to
produce specific types of laser light. Quartz crystals are used in
electronics and as timepieces. When subjected to an electric field,
quartz vibrates steadily, which helps control frequencies in elec-
tronic devices and allows for accurate timekeeping.

Most industrial diamonds and other gems are synthetic,
which means that humans make them. However, the study of
natural gems led to their synthesis, allowing the synthetic vari-
eties to be used by humans readily.

3} Beginning in 1668, the Hope diamond was part of the
French crown jewels. Then known as the French Blue, it was
stolen in 1792 and later surfaced in London, England in 1812.
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Figure 14 Bauxite, an ore of aluminum,
is processed to make pure aluminum metal
for useful products.

Bauxite

Useful Elements in

Gemstones are perhaps the best-known use of minerals, but
they are not the most important. Look around your home. How
many things made from minerals can you name? Can you find
anything made from iron?

Historical Mineralogy An
early scientific description
of minerals was published
by Georgius Agricola in

Ores Iron, used in everything from frying pans to ships, is i  1556. Use print and online
obtained from its ore, hematite. A mineral or rock is an ore if it :  resources toresearch the
‘contains a useful substance that can be mined at a profit. : [Ung techniques dis-

cussed by Agricola in his

Magnetite is another mineral that contains iron. work De Re Metallica.

When is a mineral also an ore?

. Aluminum sometimes is refined, or puri- :
, ”fied, from the ore bauxite, shown in
Flgure 14. In the process of refining aluminum, aluminum oxide
powder is separated from unwanted materials that are present in
the original bauxite. After this, the aluminum oxide powder is

converted to molten aluminum by a process called smelting.
During smelting, a substance is melted to separate it from
any unwanted materials that may remain. Aluminum can be
. made into useful products like bicycles, soft-drink cans, foil, and
\ lightweight parts for airplanes and cars. The plane flown by the
| Wright brothers during the first flight at Km:y Hawk had an :
‘engme made partly of aluminum.

it AR
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Figure 15 The mineral sphalerite
(greenish when nearly pure) is an
important source of zinc. Iron often
is coated with zinc to prevent rust in
a process called galvanization.

Figure 16 Rutile and ilmenite
are common ore minerals-of the
element titanium.

Rutile
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Vein Minerals Under certain conditions, metallic elements
can dissolve in fluids. These fluids then travel through weak-
nesses in rocks and form mineral deposits. Weaknesses in rocks
include natural fractures or cracks, faults, and surfaces between
layered rock formations. Mineral deposits left behind that fill in
the open spaces created by the weaknesses are called vein min-
eral deposits.

How do fluids move through rocks?

Sometimes vein mineral deposits fill in the empty spaces
after rocks collapse. An example of a mineral that can form in
this way is shown in Figure 15. This is the shiny mineral spha-
lerite, a source of the element zinc, which is used in batteries.
Sphalerite sometimes fills spaces in collapsed limestone.

Minerals Containing Titanium You might own golf clubs
with titanium shafts or a racing bicycle containing titanium.
Perhaps you know someone who has a titanium hip or knee
replacement. Titanium is a durable, lightweight, metallic ele-
ment derived from minerals that contain this metal in their
crystal structures. Two minerals that are sources of the element
titanium are ilmenite (IHL muh nite)
and rutile (rew TEEL), shown in
Figure 16. Ilmenite and rutile are
common in rocks that form when

also occur as vein mineral deposits
and in beach sands.

magma cools and solidifies. They -
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Uses for Titanium Titanium is used in automobile body
parts, such as connecting rods, valves, and suspension springs.
Low density and durability make it useful in the manufacture of
aircraft, eyeglass frames, and sports equipment such as tennis
rackets and bicycles. Wheelchairs used by people who want to
race or play basketball often are made from titanium, as shown
in Figure 17. Titanium is one of many examples of useful mate-
rials that come from minerals and that enrich humans’ lives.

other items.

® Some gems, especially synthetic ones, have
industrial uses.

i Useful Elements in Minerals

® Economically important quantities of useful
elements or compounds are present in ores.

® [ron, aluminum, zin¢, and titanium are com-

i continental crust?
mon metals that are extracted from minerals.

LI R T R A Y

Figure 17 Wheelchairs used for
racing and playing basketball often
have parts made from titanium.

3. Describe how vein minerals form.
4. Explain why bauxite is considered to be a useful rock.

5. Think Critically Titanium is nontoxic. Why is this
important in the manufacture of artificial body parts?

® Ores generally must be processed to extract 6. UsetP-e rcgntagestF:arth 3 ngrgg§ contlninFaI C:'St
the desired material. contains 5 percent iron an -007 percent zinc. How
many times more iron than zinc is present in average

| Summary Self Check
Gems 1. Explain why the Cullinan diamond is an important gem.
® Gems are highly prized mineral specimens 2. ldentify Examine Table 2. What do rubies and sapphires
often used as decorative pieces in jewelry or have in common?

tef A

i@:encé@ﬂ!iﬂ@ earth.msscience.com/self_check_quiz
\
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