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AUTHOR'S Introduction
The mysterious appeal ofgemstones, their exquisite colors a?id the play of

light within them, would alone have made them precious to many, hut their

rarity, hardness, and durability have made them doubly valuable. The

natural beauty, strength, and resilience ofgems have inspired beliefs in their

supernatural origins and magicalpowers, a?id stones that have survived the

centuries have gathered a wealth ofhistory and romance around them.

THERE ARE OVER 3,000 different

minerals, but only about 50 are

commonly used as gemstones. Others

are cut for collectors of the unusual but

are not suitable for wear because they

are too soft and easily scratched. The
number of minerals commonly used as

gemstones constantly changes as new
sources and varieties are found and

fashions change. Over 130 gem species,

including some exceptionally rare

stones, are described in this book,

illustrating the very wide range of

naturally occurring gemstones.

What Is a Gemstone.?

To be regarded as a gemstone,

a mineral (or occasionally

an organic material) must

be beautiful, most

importantly in its color.

Sorting Sapphires
Workers In Myanmar (Burma) sort through

sapphires collectedfrom river sediment. When

cut, they epitomize the allure ofgemstones.

Star Sapphire (Cabochon)

Diamond (Brilliant Gut)

Five Major Gemstones
Thesefive stones are the most

highly prized. All exceptpearl

have a particular cut that brings

out their best qualities.

River Pearl
(Uncut)

Ruby (Step Cut) Emerald
(Octagonal (Lxbochon)
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A gemstone must also be durable - hard

enough to survive constant use or

handling without becoming scratched

or damaged. Finally, it must be rare,

because its very scarcity endows it

with a greater market value.

The Science of Gemology

Gems are scientifically fascinating, too.

Gemologists make a complete study of

each stone they acquire, both as it is

found in rocks and after it has been cut

and polished. That is why the species

entries in this book show the gem in

its rough, natural state, perhaps still

embedded in the host rock (or matrix),

Emblems of Power
ne Culllnan I diamond (above)

adorns the Royal Scepter of the

British crownjewels (right).

as well as after it has been

cut, polished, or carved.

Many entries also feature a

microphotograph that reveals the

internal structure of the stone by

magnifying it. In this world within

a world the gemologist may turn

detective, being able to distinguish

between two similar species, or

between a natural stone and a fake.

Kings and Commoners

Throughout the ages, gemstones

have been seen as representations

of wealth and power. Symbols of

supremacy, from crowns to richly

decorated robes, have traditionally

been adorned with jewels. But

Private Collection
The Mathews collection in

London comprises 4 boxes of

unmountedgemsfrom all

around the world (above),

and a group ofColombian

emeralds (right). The scope of

this collection is unique, but

many fine examples ofcut

and uncut gemstones are on

public display in museums.
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gemstones arc not just for the wealthy

or the scientifically minded: they can be

appreciated by anyone, from the

amateur gem-spotter to the enthusiast

who enjoys their beauty and history.

For this reason, the Eyewitness Handbook

of Gemstones is not intended as a

textbook but as a general introduction

and an initial guide to identification.

Collecting Gems

For many, the real satisfaction comes
from actually owning gems. Most
people cannot afford the more

Mining in Cambodia
In many parts of the wortd, traditionat methods

and equipment are still employedfor the

collection ofgemstones.

expensive stones, but anybody can

collect a few^ minerals that, even if not

gem quality, are still very attractive.

You may even chance on a piece of

amber on a beach, or come across a

beautiful piece of jewelry in a local

auction. No matter how modest your

collection, it will give you hours of

fascination and enjoyment.

A Box OF Jewels
In the 18th centuryJeweled trinkets like this

decorative box were very fashionable. A large

citrine is in the center, surrounded by amethyst,

agates, amazonite, garnet, andpearls.

Fossicking in Aus tralia

Fossicking (foraging)for sapphires and opals is

stillpossible in parts ofAustralia, as long as you

first obtain a permitfrom the authorities. River

beds and streams are the best locations.
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How This Book Works
THIS BOOK is divided into three

parts: precious metals, cut

stones, and organics. Cut stones are

arranged by crystal structure into

seven groups (cubic, tetragonal,

hexagonal, trigonal, orthorhombic.

monoclinic, and triclinic), but with

a final section on amorphous gems.

Within these sections, gem species

are grouped with other species of a

similar mineralogical type. The page

below explains a typical entry.

crystalgroup to

which gem belongs

basic chemical

composition ofgem j

mean hardness ofgem,

measured on Mohs scale

gem s common •—
name, with

mineralgroup in

brackets (when

appropriate)

gem !f chief

physical

characteristics

where and
how gem
formed, and
where it is

found

additional •

information

relevant to

gem species

or type

faceting styles

and shapes

popularfor
this gem »

mean figure

for specific

gravity ofgem

Crystal structure
Silicon dioxide

Amethyst (Quartz)
Cry stalline quartz in shades of purple, lilac, or

mauve is called amethyst, a stone traditionalh

worn to guard against drunkenness and to instill

a sober and serious mind. Amethyst is dichroic.

showing a bluish or reddish purple tinge when
\ iewed from different angles. Usually faceted

as a mixed or step cut, amethyst has distinctive

inclusions that look like tigerstripes, thumbprints,

or feathers. .Some amethyst is heat treated to

change the color to yellow, producing citrine

(see opposite). Crystals that are part citrine and

part amethyst are called ametrine.

• Occurrence Amethyst is found in alluvial

deposits or in geodes. Some of the largest geodes

containing amethyst are in Brazil. .Amethyst from

the Urals (Russia) has a reddish tinge; Canadian

amethyst is violet. Other localities include Sri

Lanka, India, Uruguay, .Madagascar, the US.\,

Germany, .Australia, Namibia, and Zambia.
• Remark Poor quality material is often

tumbled to make beads. If a stone is pale it

may be set in a closed setting or have foil placed

behind it to enhance the color. Amethyst has

been imitated by glass and synthetic corundum.

Characteristic tigcrstnpe

inclusions are caused by
parallel, liquid-filled canals

Tie Pin
.Amethyst jewelry- was popular in the

late 19th century. This handsome
gold tie pin is adorned with an

octagonal step-cut amethvst.

closeup

photograph

of inclusions

in gem (if

appropriate)

-• annotation

highlights key

physical

characteristics

• specimen of

'j_i'i>i lis it OK i/rs

iKiliirdlH. often

shown in host

rock (matrix)

mean range of refrac-

tive values (singly

refractive gems have
one mean value only)

• mean value of
hirefraction

(doubly refractive

gems only)

\ surface shine

or "look" ofgem
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Wha r Are Gemstones?

GEMS rONES are generally minerals

that have been, or may be, fashioned

to use for personal adornment. As a rule,

they are beautiful, rare, and durable.

Most are minerals: natural, inorganic

materials with a fixed chemical com-
position and regular internal structure.

A few gems, like amber and pearl, come
from plants or animals and are known as

organics. Others, called synthetics, do

not have a natural origin but are made in

laboratories. Their physical properties

are similar to those of natural gems, and

they may be cut to imitate the real thing.

Precious Metals
The precious metals are gold, silver, and

platinum. They are not true gemstones,

but they are attractive and easily worked
and have their own intrinsic value, often

as settings for gems. Platinum is the rarest

and the most valuable.

Gold Ring

Gold Nugget
(Unworked)

Organics
Gem materials produced by living organ-

isms are called organics. Their sources

are as diverse as shellfish (which produce

pearls), polyps (whose skeletal remains

form coral), and the fossilized resin from

trees (which makes amber). Ivory, jet, and

shell are also organics. These materials

are not stones and are not as durable as

mineral gems. Instead of being faceted

like mineral gems, they are usually

polished or carved, or drilled and

threaded as beads.

Polished Stone
Crystals may he rounded

andpolished naturally

(like this emeraldpebble,

rolled in a stream) or

ground mechanically.

Natural Crystal
In its natural state, the

mineral may be a prism,

with clearly definedfaces.

Gut Stones
Like the emerald shown here, almost all cut

gems begin life in a crystalline form (see

pp. 18-19), embedded in a host rock known
as the matrix. In this state, the stone is

referred to as a rough. Many natural crystals

are attractive enough to be displayed as they

are. Others are faceted and polished to en-

hance their beauty (see pp. 26-29), then set

in a piece of jewelry or an ornament.



INTRODUCTION • 11

Cabochon
A simplefashionfor stones

is to cut them en cabochon,

producing a domed, highly

polished surface.

Imitation Emerald
(Garnet on Glass)

Faceted S tone
Most gemstones are cut to

give them a number offlat

surfaces, calledfacets. The

facets absorb and reflect

light, to magical effect. Imitations
Gemstones have been imitated

throughout the ages. Many
lesser stones have been used,

as well as glass paste and other

manmade materials. Compos-
ite stones, like the red garnet

on green glass (above), are

made of more than one piece.

Jewelry
A piece ofjewelry,

usually one or several

polished orfaceted

stones set in a mount of

precious metal, is often

the finishedproduct.

Synthetics
Manmade synthetic stones (see

pp.34-35) are similar in chemical

composition and optical proper-

ties to their natural equivalents.

In the flux method, crystals are

grown, then faceted (right). Synthetic
Crystals

Synthetic
Faceted Emerald
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How Gemstones Are Formed

GEMS TONES I'HA'l' HAVE a mineral origin

are found in rocks or in ^em gravels

derived from these rocks. Rocks them-
selves are made up of one or more
minerals and may be

divided into three main
types. The formation

of these three types -

igneous, sedimentary,

or metamorphic - is a

continuous process,

described in terms of the

rock cycle (shown right).

Gem-quality minerals with

in these rocks may be easily

accessible at the Earth's surface

or lie buried deep beneath it.

Others, separated from their

host rock by erosion, are carried

by rivers to lakes or the sea.

I(;NK()rs Rocks
form as molten rock solidifies, above or

below ground. This erodes and is def)osited

as sediments.

SEDIMKN TARY ROCKS
areformedfrom the accumulation

and compression oferoded rock

fragments. They may eventually be

buried back below the surface.

Metamorphic Rocks
may be either sedimentary or

igneous rocks whose character

isfundamentally changed fry

heat andpressure.

peridot

crystalsform
as lava cooh

Volcanic
Bomb Formed
from Basaltic La\ a

Igneous Rocks
Igneous rocks have solidified from molten

rock, which comes from deep beneath the

Earth's surface. Some, called extrusive

igneous rocks, are thrown out from volcanoes

as lava, volcanic bombs (see left), or ash.

Intrusive igneous rocks are those that solidify

beneath the surface. Essentially, the slower a

rock cools and solidifies, the larger the

crystals - and therefore the gemstones -

formed within it. Many large gemstone
crystals form in a kind of intrusive igneous

rock known as pegmatite.

Metamorphic Rocks
Metamorphic rocks are either igneous

or sedimentary rocks that have been

changed by heat and pressure within

the Earth to form new rocks with new
minerals. As this happens, gemstones can

grow within them. Garnets, for example,

form in rocks called mica schists, which

were once mudstones and clays. Marble,

formed from limestone that has been

subjected to intense pressure and high

temperatures, may contain rubies.

kyanite and staurolite

crystalsform under
Pressure

Kyanite-Staurolite Schist
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Sedimentary Rocks
Sedimentary rocks are formed by the

accumulation of rock fragments produced

by weathering. In time, these fragments

settle down and harden into rock once

more. Sedimentary rocks are usually laid

down in layers, and these may be shown

as a feature in decorative stones. Most

Australian opal occurs in sedimentary

rocks; turquoise occurs mainly as veins

in sedimentary rocks such as shale; halite

and gypsum are sedimentary rocks.

Organic Gems
Organic gems come from plants and animals.

Natural pearls form around foreign bodies

that have made their way inside the shells of

marine or freshwater shellfish. Cultured

pearls are produced artificially in large

fisheries, many in the shallow waters off the

shores of Japan and China. Shells treated as

gems may come from animals as diverse as

snails and turtles, living in the ocean, in fresh

water, or on land. Coral is made up of the

skeletons of tiny marine animals called coral

polyps. Bone, or ivory from the teeth or tusks

of mammals, may come from recently living

animals or from fossils thousands of years old.

Amber is fossilized tree resin, collected from

soft sediments or the sea. Jet is fossilized

wood, found in some sedimentary rocks.

blue-green

opal in veins

and fissures

Australian Opal in Sedimentary Rock

Treasure from i he Sea
The action ofseawater has given this piece of

amber {fossilized tree resin), washed up on a beach

in Norfolk, England, a pitted and worn surface.

Modern Diamond Mine in Botswana Alluvial Mininc; for Saimmiires

Some gemstones are so valuable that large-scale Small-scale mining with traditional methods and
mining, in which tons of rock may be extracted to equipment, such as this in Sierra Leone, is still

collect tiny amounts ofgemstone, are still viable. common in many countries.
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Where Gems i ones Are Found

SOMK GEM MINERALS, such as quartz

and garnet, are found worldwide.

Others, Hke diamonds and emeralds, are

rarer, due to the more unusual geological

conditions necessary for their formation.

Even when a mineral is found

worldwide, only a minute

proportion may be of gem

(juality. The main gem localities of the

world are therefore those where gem-
(}uality material occurs in sufficient

quantity to make production economical.

Germany

Diamonds of Africa
The kimberlite rocks ofsouthern

Africa are mined in a modern,

large-scale way, producing vast

quantities ofdiamondsfor both

industrialandgem use.

United States

Mexico

Italy •—

Key to Symbols

Diamond Hi m Sapphire Emerald

Aqliamarine Chrysoberyl Topaz Tourmaline

o
Peridot Garnet Pearl Opal

Colombia

^1
Brazil

South Africa

Twelve Key Gems
The 12 varieties ofgemstone shown on this map
represent some ofthe world's best-known gems.

All are popular and highly prized, but some

arefar rarer than others.
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Pkarls in Japan
The shallow coastal waters of the

Japanese islands offer ideal conditions

forfarmingpearl oysters. Pearls are

organic gems and therefore independent

ofgeological conditions.

Russia

former
Czechoslovakia

Egypt

Zaire

Pakistan

India

Sri Lanka

O
China Japan

O O
Myanmar
(Burma)

• Thailand

East Africa

Madagascar

O
Australia

World
Distribution
This map shows the main

locaHties for 12 key gems.

Each gem may of course

occur in other places, but

probably not in sufficient

quantities to make its ex-

traction economical.

Some sites, although

historically important,

may now be worked out.

f

RiJBiKS IN Myanmar
The rich mineral deposits ofMogok
in Myanmar (Burma) have yielded

some ofthe world's finest rubies,

extracted fry traditional methods.

Sapphires are also mined here.
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Physical Proper ties

THE PHYSICAL l'R()I>ERnES of gcm-
stones, their hardness, their specific

gravity or density, and the way they

break or "cleave," depend on chemical

bonding and the atomic structure with-

in the stone. For example, diamond is

the hardest natural material known, and
graphite is one of the softest, yet both

are made of the same element, carbon.

It is the way in which the carbon atoms

are bonded together in diamond that

gives it a greater hardness and resilience.

Tesiers
Each ofthese

testingpencils

is tipped with a

Mohs mineral.

Hardness
One of the key qualities of a

gemstone, hardness may be

measured by how well a stone

resists scratching. Every stone

can be tested and classified

using the Mohs scale of

hardness (below), which

gives every mineral a figure

from one to ten. Intervals

between numbers on the scale

are not equal, most obviously

between nine and ten (see the

Knoop scale, right). Hardness

testing is destructive, however,

and should be used on a gem-
stone only if other tests fail.

Knoop Scale
This scale shows the

indetitation caused

hy a diamondpoint
when it meets the

surface ofa miner'al.

The 10 stages corres-

pond to Mohs ' points.

10 I

9 I

1 •
5

MoHS Scale of Hardness
The Mohs scale was devised by the German
mineralogist Friedrich Mohs as a means of

classifying the relative hardness ofminerals.

He took 10 common minerals andput them

in order of ''scratchability ".• each one will

scratch those below it on the scale but will

be scratched by those above it.

1 2

Talc Gypsum

Mohs' Minerals

3

Calcite
4 5 6 7 8 9 10

Fllorite Apatite Orthoclasr Quartz Topaz Corundum Diamond

Specific Gravity
The specific gravity (SG) of a gem
is an indication of its density. It is

calculated by comparing the stone's

weight with the weight of an equal

volume of waten The greater a stone's

specific gravity, the heavier it will feel.

For example, a small cube of pyrite

(SG 5.2) will feel heavier than a larger

piece of fluorite with an SG of 3.18; and

ruby (SG 4.00) will feel heavier than an

emerald (SG 2.71) of similar size.

Pyrite

Fluorite

Relative Wi.Kiin s

The smaller piece ofpyrite {SG

5.2) feels heavier than the fluorite

(SG 3. IS), because it is more dense.
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Cleavage and Fracture
Gemstones may break in two ways:

they either cleave or they fracture.

Which way they break depends on

the internal atomic structure of the

stone. Gems that cleave tend to

break along planes of weak atomic

bonding (cleavage planes). These
planes are usually parallel, perpen-

dicular, or diagonal to the crystal

faces (as both planes and faces are

directly related to the stone's atomic

structure). A gemstone may have one

or more directions of cleavage, which

may be defined as perfect (almost

perfectly smooth), distinct, or

indistinct (examples are

shown right). Gems with

perfect cleavage include

diamond, fluorite,

spodumene, topaz,

and calcite.

When a gemstone

breaks along a surface

that is not related to

its internal atomic

structure, it is said

to fracture. Fracture

surfaces are generally

uneven, and each type

has its own descriptive

name, shown in the ex-

amples below and right.

< Perfect Cleavage
Fragile barite has three

directions ofeasy cleavage,

giving smooth surfaces.

Albite

Barite

< Indistinct
Cleavage
Cleavage direction

is indistinct in

aquamafine

A Distinct Cleavage
Although notperfectly

stnooth, albite's cleavage

surfaces can be clearly seen.

DUMORTIEKIn.

Aquamarine

Obsidian
Gold

A Uneven Fracture
An uneven fracture surface is

typical offine-grained or

massive gems like dumortierite.

Nephrite

a conchoidal
Fracture
The type most commonly

found in gemstones, the

name refers to the shell-

likefracture surface.

Hackly Frac ture A
Rough, unevenfracture

surface is seen on the right

ofthis gold specimen.

SpLIN l ERY >
Frac rURE
Interlocking texture

causes splintery fracture.
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Crystal Shapes

M:
OS r MINERAL GEMS TONES are

crystalline, with their atoms

arranged in regular and symmetrical

patterns, like a lattice; a few are

amorphous, with no or only a weak
crystal structure. Crystalline minerals

may consist of a single crystal or of

many in a group. Polycrv stalline

minerals are made up of many, usually

small, crystals; in cryptocrystalline

minerals, the crystals are too small to

see without the aid of a microscope.

Crystalline minerals are made up of

a number of flat surfaces called faces;

the orientation of these faces defines

the overall shape, which is known as

the habit. Some minerals have a

single, characteristic habit, such as

pyramidal or prismatic; others may
have several. A lump of crystalline

mineral without a definite habit is

called massive. Amorphous gem-
stones, like obsidian and tektites,

have an irregular shape. Examples
of common habits are shown right.

this natural

glass cooled too

fastfor crystals

to form

some crystalsform
with a characteristic

pyramidal end <

Amorphous

acicular
(Needle-like)

rutile needles in

this rock crystal

have an acicular

j» habit

this crystal

with six faces

andflat ends
isjust one

ofmany
prismatic

types •

Pyramidal

Twinning
Natural crystals are seldom perfect.

Their growth is influenced by external

factors such as temperature, pressure,

space, and the medium in which they

grow. One irregularity that may occur is

known as twinning - when the internal

structure of the crystal is repeated.

Twins grow

together in a

number of

different

ways.

Tu

ti:i)!ncd

crystals may
shou^' alternate

colors

TuiNNED Amethyst

crystal

habit is

branchlike

Massive

Dendritic

Prismatic

irregularly

shaped mass with

no apparent

crystal habit
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Crystal Systems
Crystals are classified into seven

different systems, according to the

minimum symmetry of their faces.

This depends on a crystal's axes of

symmetry - imaginary lines (shown in

black in the artworks on this page)

around which a crystal may rotate and

still show identical aspects. The
number of times the same aspect may
be seen - in one 360-degree rotation

around an axis - defines that axis as

twofold, threefold, etc., up to six.

/

/ Cubic

-'Wv Crystals hi the

i cubic system

f (also known

as the isometric system) have

the highest symmetry, e.g.

,

cubes, octahedra, andpenta-
gonal dodecahedra. The

minimum symmetry is

four threefold axes.

Pyrite

4i

*' Hexagonal/
Trigonal
These systems

(thought by

some to be one

system) share the

same axis ofsym-

metry. Hexagonal

crystals have six-

foldsymmetry; trigonal

crystals threefold.

Tetragonal
This system is

defined by one

fourfold axis.

I Typical crystal

shapes includefour-sided

prisms andpyramids,
trapezohedra, and eight-

sidedpyramids.

Milky Quartz

I-

MONOCLINIC
The monoclinic system has

a minimum symmetry of

one twofold axis. Prisms

with basalpinacoids are common
crystal shapesfound in this system.

Zircon

Orthorhombic
The minimum
symmetry of this

system is three two-

' fold axes. Typical

crystal shapes are rhombic

prisms andpyramids with

basalpinacoids, and
rhombic double

pyramids.

Topaz

Brazilianite

jp4 Triclinic
1 Triclinic crystals

^(L
J

have no axis of

symmetry, so

gemstones within this system

are the least symmetrical.
AXINITE
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Optical Proper ties

OLOR IS THE MOS T OBVIOUS visual

feature of a gem, but in fact it is just

one of many optical properties, all of

which are dependent upon light. The
individual crystalline structure of a

gemstone (see pp. 18-1 9) interacts with

light in a unique way and determines

the optical properties of each gem
species, l^ffects produced by light

passing through a gem are described

here; those produced by the reflection

of light are described on pages 22-23.

What Makes Color?
The color of a gem depends largely on the

way it absorbs light. White light is made
up of the colors of the rainbow (spectral

colors), and when it strikes a gem some
spectral colors are "preferentially absorbed."

Those that are not absorbed pass through or

are reflected back, giving the gem its color.

Each gem in fact has a unique color "finger-

print" (known as its absorption spectrum),

but this is visible only when viewed with

a spectroscope (see p. 38). To the naked

eye, many gems look the same color.

SPLi r riNG Ligh t i HROLiGH a Prism
The splitting of white light into its spectral colors is

called dispersion. It gives gems their internalfire.

Allochromatic Gems
AUochromatic ("other-colored") gems
are colored by trace elements or

other impurities that are not an

essential part of their chemical

composition. Corundum, for

example, is colorless when
pure, but impurities in it

(usually a metal oxide) create

the red stones we know as

rubies, blue, green, and yellow

sapphires, and orange-pink

padparadscha. Allochromatic

gems are often susceptible to

color enhancement or change.

Ruby (Red
Corundum)

Pure Corundum

Idiochromatic Gems
The color of idiochromatic ("self-

colored") gems comes from

elements that are an essential part

of their chemical composition. Thus
idiochromatic gems generally have

only one color or show only a narrow

range of colors. Peridot, for example,

is always green, because the color is

derived from one of its essential

constituents, iron.

Sapphire
(Blue

Corundum)

Permjot Ph;Kll)0'l
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Multicolored Gems
A crystal that consists of different-colored

parts is called multicolored. It may be

made up of two colors (bicolored), three

(tricolored), or more. The color may be

distributed unevenly within the crystal or

in zones associated with growth. The many
different varieties of tourmaline probably

show the best examples of multicoloring,

showing as many as 15 different colors or

shades within a single crystal.

Pleochroic Gems
Gems that appear one color from

one direction but that exhibit one

or more other shades or colors if

viewed from different directions

are known as pleochroic. Amor-

phous or cubic stones show one

color only; tetragonal, hexagonal,

or trigonal stones show two colors

(dichroic); orthorhombic, mono-
clinic, or triclinic stones may show
three colors (trichroic).

Refractive Index (ri)

When a ray of light meets the surface

of a polished gemstone, some
light is reflected but

most passes in. Because
^'""""""^

the gem has a different

optical density from that

of air, the light slows

down and is bent from its

original path (refracted). The
amount of refraction within a

gem is called its refractive index

(Rl) and, with the OR (below), can

be used to help identify the stone.

BiREFRACTION (DR)

When viewed through a

refractometer (far right),

cubic minerals like spinel

are singly refractive,

showing a single shadow

edge; doubly refractive

minerals like tourmaline

split light rays in two,

producing two shadow
edges. The difference

^^^^^^^
between the two gives the maline
"'birefraction'' (DR).

Watermelon
Tourmaline

bicolored crystals

can make attractive

gemstones;Junctions

ofcolor zones

may be distinct (as

here) orgradual

iolite is strongly

pleochroic: colorlessfrom
one direction, blue when

I'otated 90 degrees

Iolite

(Blue Aspect)

calcite is highly

birefractive,

producing double

images

Iolite

(Colorless Aspect)

Calcite

Seeing Double
Zircon s backfacets look

doubled, due to strong

double refraction (DR).
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Luster
I'he overall appearance of a gemstone, its luster,

is determined by the way light is reflected from

its surface. This is related to the degree of surface

polish, which increases with the stone's hardness.

Gemologists use a variety of terms to describe

luster and its degree of intensity. "Splendent"

means that the stone reflects light like a

mirror; but if little light is reflected, the luster

may be described as "earthy" or "dull."

Stones with a luster com.parable to diamond
are described as "adamantine" and are the

most desirable. Most transparent, faceted

gems have a glasslike, "vitreous" luster;

the precious metals have a metallic

luster; and organic gems show a

range, from "resinous" to

"pearly" and "waxy." Some
gemstone species vary in

their luster: garnets, for

example, range from the

resinous hessonite garnet

to the adamantine luster

of demantoid garnet.

Rough lazulite and

howlite have a dull,

earthy luster, which

is vitreous after

polishing.

hematite crystals, like pyrite

and the precious metals,

J
display metallic luster

Metallic Luster

hard and highly

polished, the look of
a diamond defines

adamantine luster

the glasslike luster ofthis

ruby is the most common
for cut stones

Adamantine Luster 1
f

waxy luster is

most commonly
associated with

—^ * turquoise

Waxy Luster

Vitreous Luster

the greasy luster

of this polished

imperialjadeite is

comparatively rare

Greasy Luster

organic •

gems, like this

amber bead,

may occur in

a range of
lusters,

depending on

the nature of
the material

satin spar

gypsum is

commonly
cited to

describe

silky luster

Resinous Luster Silky Luster
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Interference
Interference is an optical property caused

by the reflection of light off structures

within a gemstone. This internal reflec-

tion gives a play of color. In some stones

it will produce the full range of the

spectral colors; in others just one color

may predominate. In opal, interference

occurs because of the structure of the stone

itself - spheres arranged in regular three-

dimensional patterns. This produces the

rainbow effect called iridescence, shown by

a number of other gems such as

hematite, labradorite, and iris quartz.

In moonstone feldspar,

interference at the junctions

of its internal layers (thin,

alternating layers of

different types of

feldspar) produces a

shimmering effect just

below the surface of the

stone, known as adular-

escence, opalescence, or

a schiller (sheen).

moonstonefeldspar
exhibits a bluish

white shimmer or

sheen

Adularesgence

light reflectedfrom
labradorite gives a
rainbow effect

|

AVI'.RS

Iridescence appears at

layers within labradorite.

Iridescence

hematite

shows a play

ofcolor

Iridescence

blue andgreen
may predominate

within opal

Iridescence

Gat's-eyes and Stars
When a gemstone is cut en

cabochon (with a domed, polished

surface), light reflecting from

the stone's internal features,

such as cavities or fibrous or

needlelike inclusions (see

pp. 24-25), may create a cat's-eye

effect (chatoyancy) or star stones

(asterism). One set of parallel fibers

gives rise to the cat's-eye effect;

two sets of fibers produce a four-

rayed star, three sets of fibers a

six-rayed star, and so on.

reflectionfrom
acicular (needle-

like) rutile

crystals gives a
• six-rayed star

parallelfibers

within the stone

produce the cat's-

eye "flash"

Sapphire Star
Stone

CllRVSOHERYL
Cat's-eye
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Natural Inclusions

INCLUSIONS ARK IN TKRNAL features of

gems. They may be solids, liquids,

or gases that the cry stal enclosed as it

grew, or clea\ ages, cracks, and fractures

that filled (or partly filled) after the host

material finished growing. Although

usually regarded as flaws, inclusions

today are often seen as adding interest

to a stone. They can also be invaluable

in identifying a gem, because some are

peculiar to a particular species, while

others occur only in a particular locality.

Formation of Inclusions
Solid inclusions have usually formed before the

host stone - the cry stals of the host have grown

around them and enclosed them. They may
be distinct crs stals or amorphous masses.

Solids and liquid inclusions formed at

the same time as the host are aligned

to its atomic structure. For instance,

the stars in star rubies and sapphires

are caused by needlelike cry stals of

rutile, which formed parallel to the

crv stal faces at the same time as the

host corundum cr\ stals. Cavities filled

or fractures healed after the formation

of the host give inclusions that resemble

feathers, insect wings, or fingerprints.

Diamond with Garnet
So/i^/ inclusions may be the same

gem type as the host or different -

like the garnet in this diamond.

Microscope
4 microscope that

magnifies between 10 and
40 times is one ofthe

most useful instruments

for examing inclusions

in gemstones.

stone holder to

Peridot "Water Lily" (Macnu ied 3i) i imi.s)

Inclusions that look like water lily leaves are a typical

feature ofperidotfrom Arizona. Each inclusion consists of

a central chromite crystal surrounded by liquid droplets.
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Moons TON K "Cen i ipEDES" amber, caught by the sticky resin as it was

These insectlike inclusions (magnified35 times) exuded. To create a natural effect, insects

are a common feature ofmoonstone. In fact they are sometimes added to imitation amber,

are parallel cracks caused by strain.

Ri TILE Needles
This carved rock crystal

perfume bottle contains

inclusions of needlelike rutile

crystals. Tourmaline andgold
are alsofound in rock crystal.

9

Alnlwdine
Garnet (above)

Magnified 45 times,

the gray patch on the

lift is a rounded

apatite inclusion. 'The

bright interference

colors to the right are

due to a zircon crystal.

Kmerali) (lei I )

Rectangular cavities

with tails (magnified

40 times) are some-

times found in natural

Indian emeralds.
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Faceting

THK MOS T USUAL MK'i'HOD of fashion-

ing a gem is to cut the surface into a

number of flat faces, known as facets.

This gives the stone its final shape, or

cut. The gem cutter, or lapidary, tries to

show the stone's best features, taking

into account its color, clarity, and weight.

The lapidary may have to compromise
to retain its weight and therefore value.

The blue diagrams on the opposite page,

which show the most popular cuts, are

used throughout the book.

How A Stone is Faceted
There are several stages in the cutting of a

gemstone, each of which may be carried out

by a different expert. In our example, a rough

diamond cr>'stal is fashioned into a brilliant

cut. This is the most popular

cut for this stone because

it maximizes the

gem's naturally

strong light

dispersion. How-
ever, because each

1. Rough
A rough diamond
crystal is selected

forfaceting.

stone is a different shape, or has imperfec-

tions within it, or because retaining the

weight is of paramount importance, the cut

in its ideal form (the "make") may not be

possible. Nevertheless, the essential aim is

to make the diamond bright and sparkling,

showing flashes of color called fire. To this

end, the size, number, and angles of the

facets are mathematically calculated. The
rough crystal is sawn or cleaved to obtain a

basic workable piece, then turned on a lathe

against another diamond to give it a round

shape. The facets are then cut and

polished in stages, and the stone is

given a final polish before mounting.

bezel

2. Cut
The top is cut

off, and the stone

rounded on a lathe

by another diamond.

• girdle

uppergirdle

facet

4. Top and Bottom
Morefacets areput on in

groups and in sequence:

the starfacets and upper

girdlefacets on the crown;

then the lower girdle

facets and the culet on the

pavilion (the underside).

3. Grind
The central

facet - the

flat table -

groundfirst, then

the bezelfacets.

table

facet

facet

5. Finishing
A ''brilUanteer' then adds

afurther 24facets above
the girdle and 16 below.

6. MouN'i iNc;

After afinalpolish, the stone is

mounted in precious metal.
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Brilliant Guts
The brilliant cut is the most popular for

diamonds and for many other stones, partic-

ularly colorless ones. It ensures that maxi-

mum light is reflected out through the front,

giving brightness and fire.

Variations in the outline

give the oval, the pear-

shaped pendeloque,

and the boat-shaped

Brilliant-cut
Sapphire Round Oval

Rings of Fire
These gold ringsfrom the house ofCartier are set

with diamonds, sapphires, rubies, and emeralds,

in a variety of cutsfrom brilliant tofancy.

Step Guts
The step cut (or

trap cut) shows

colored stones to

advantage, having a

rectangular or square

table facet and

girdle, with parallel

rectangular facets.

The corners of fragile

gems may be removed,

making octagonal stones

- as, for example, in

most emeralds.

Octagonal Step-
cut Spessartine

Mixed Guts
Mixed-cut stones are usually rounded
in outline, with the crowns (above the

girdle) cut as brilliants and the pavilions

(below the girdle) step cut. Sapphires,

rubies, and most transparent colored

stones are cut in this style.

Mixed
Mixed-cut
Peridot

Square Octagon

Baguette

Fancy-cut
Heliodore

Oval

Fancy Guts
These have

several possible

outlines, such as

triangular, kite-

shaped, lozenge-

shaped, pentagonal,

or hexagonal. The
cut may be used for

rare gems, or to make
the most of a flawed or

irregularly shaped gem.

Pendeloque Marquise Scissors
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Polishing, Carving, and Engraving

PRKGIOIJS ME TALS AND GEMS - usually

massive, microcrystalline stones and

organics - can be worked by polishing,

carving, or engraving. Polishing is the

oldest form of fashioning. Carving

produces three-dimensional objects

by cutting them from a larger mass of

material. Engraved images are made
by scratching out lines or holes or by

cutting away to leave a raised image.

Carving and engraving require tools

harder than the material being worked.

Polishing
The shine given to the surface of a stone -

by rubbing it either with grit or powder or

against another stone - is its polish. Dark-

colored gemstones and those that are

translucent or opaque, for instance opal

and turquoise, are often polished rather

than faceted, as are organic gems. They
may be polished as beads or as flat pieces

to be used in inlay work, or cut en cabochoti

with a smooth, rounded surface and usually

a highly polished, domed top and flat base.

Pebble
Polisher
Gemfragments of

similar hardness may
be turned into attrac-

tive pebbles (left) by

tumbling in a drum con-

taining abrasive grits and
polishingpowders (right).

drum contains

al)rasive grits and
polishingpowders f

Motor-driven Tumbling
Drum for Polishing

Carving
Carving usually refers to the cutting of

decorative objects from a larger mass. Stones

as hard as 7 on the Mohs scale were carved

in ancient Egypt, Babylonia, and China.

Impure corundum (emery) was used for

carving and engraving in India; nowadays

a hand-held chisel or turning machine is

used. Popular stones for carving include

serpentine. Blue John, malachite, azurite,

rhodonite, and rhodochrosite.

Chinese Carving
Carving ofgemstones in China dates back to the

Neolithic period. The mostprized material was

imported nephritejade, and decor^ative objects

like this modelpagoda ar e still made.
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Engraving
Engraving usually refers to the decoration of

the surface of a gemstone by the excavation

(scratching out) of lines, holes, or trenches

with a sharp instrument, known as a graver or

turin. Cameos and intaglios are perhaps the

most popular of all engraved objects. A
cameo is a design (often a human profile) in

flat relief, around which the background has

been cut away. In an intaglio it is the subject,

not the background, that is cut away, creating

a negative image that may be used as a seal

in clay or wax. Intaglios were particularly

popular with the ancient Greeks and Romans
and are still prized by collectors.

> pearl bead

chrysober)'/

cahochoii

Bead
Sphericalgems such as

pearls may be pierced

and threaded as heads

on necklaces.

Cabochon
This simple cut is used

to display colors and
optical effects in opaque

and translucent stones.

lapis •

lazuli

polished

slab

Carving
The cameo symbol used

in this book denotes

both carvings and
engravings.

POLISHKI) S rONK
Decorative stones given

a flat, polished surface

may be used in orna-

ments andjewelry.

Gold Engraving
The surface ofgold and otherprecious metals used

injewelry may be decorated with intricate

patterns, using a hand-held chisel called a graver

Engraved gemstones gained prominence in

Europe in the Renaissance period. During

the Elizabethan period in Britain cameo
portraits were often given as gifts, particularly

among the nobility. All through the ages,

layered stones have been used for cameos or

intaglios, with onyx and sardonyx particularly

popular. Other gems suitable for engraving

include rock crystal, amethyst, citrine, beryl,

peridot, garnet, lapis lazuli, and hematite, as

well as organic materials such as ivory and jet.

Modern Designs
This citrine prism, with its

clean, architectural lines

and exquisite engraving,

demonstrates theflair and
craftmanship ofmodern

designers. Its maker, Bernd

Munsteiner, uses conven-

tional cuts to create classic

modernjewels akin to

pieces ofsculpture. Bernd

Munsteiner is one of

many artists working

in Idar-Oberstein in

Germany. Together with

Hong Kong, Idar-

Oberstein is considered

to be one ofthe most

important centersfor

carving and engraving

gemstones today. En(;kav1':i) Ci i kiink
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Gems through the Ages

Mankind's fascination with gem-
stones is as old as history itself.

People everywhere, throughout the

ages, have followed a natural instinct to

collect things of beauty and value, and

have used whatever gemstones they

found locally - from shells to sapphires -

4/^

Quartz Beads
pebbles in this neck-

lacefrom Ghana were once

used as aform ofcurrency.

Early Collectors
The earliest collectors found gems with no

more equipment than a stick or shovel, a

basket, and a sharp eye. Similar Stone Age

tools found in the Mogok area of Myanmar
show that rubies have been mined there for

thousands of years - and the same methods

of panning the stream with wicker

baskets are used today. Evidence

of more organized early

mining - for example,

abandoned mines and

waste dumps - is

found in the Urals

of Russia, on the

shores of the

Mediterranean, in

Cornwall, England,

and in many other

places worldwide.

to adorn themselves. Ibday, there are

more gem-producing areas than ever

before, new stones are increasingly

available, and jewelry designs continue

to evolve. But the inherent attraction

of gems - their beauty, durability, and

rarity - remains the same.

First Uses
Gem materials were probably first used as

much for their durability as their beauty.

But beauty was not ignored, even then. For

example, the Stone Age obsidian ax below

has been wrought to be attractive as well as

practical, and ancient civilizations did fashion

gems purely for adornment. Although most

were primitive in design, some were highly

intricate, with painted surfaces. Down
the ages, gems have also been offered

as prestigious gifts, and their portability

and intrinsic value gave them
a natural use as currency.

Obsidian Ax
A natural volcanic glass, obsidian

could befashioned into a razor-

sharp tool or weapon.

Emerald in Limestone
Fjnerald has been sought after

for many thousands ofyears. The

earliest known mines date

back to Egypt, 2000 lu:.
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Ancient Jewelry
Little jewelry made before the 18th century

survives. The best examples are probably

those of ancient Egypt. Many of these pieces

are gold set with gems such as turquoise, lapis

lazuli, and carnelian. It shows the great skill of

the Egyptian goldsmiths: the gold refined,

annealed, and soldered; the gems fashioned -

probably using silica sand, a technique also

known to the ancient Chinese. The Romans
went on to develop the polished stone rather

than the setting. The art of the goldsmith and

lapidary survived in the Dark Ages, though in

medieval times gothic

style was functional

mainly buckles,

clasps, and

rings.

4

Clothed in Jewels
Civilizations through the ages have usedJewelry

for adornment. This late 18th-century miniature

shows an Indian woman clothed in richlyJeweled

necklaces, earrings, bracelets, and amulets.

Merman
/// this typical 16th

century pendant, a
pearlforms the torso,

ith diamonds and
rubies set in gold

around it.

Up to the Present
With the discovery of the Americas in the

15th centurv^ European trade in gemstones
expanded, and 16th- and 17th-century

jewelers could use gems from all over the

world. W^ith the rise of an affluent merchant
class, jewelry became more widely owned
and diamonds first became fashionable. In

the 20th century, an increase in demand for

affordable gems and the scarcity of the most
valuable will doubtless continue the trend to

use more varied gem species in jewelry.

Gem-encrusted Modern Brooch
Jewelry has passed through many styles, from
baroque in the 16th century atidflojiiI themes

in the 1 7th, to Art Deco and beyond in the 20th.
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History AND Folklore

THl
m
ERE ARE NUMEROUS

myths and legends

associated with gems. Some
tell of cursed stones;

others of stones with

special powers of

healing, or that protect

or give good luck to

the wearer. Some of

the largest known
diamonds have

legends associated

with them that have

been told and retold over

centuries, and many now lost

are surrounded by tales of

intrigue and murder. Some
mines are thought to be cursed

probably rumors spread by the

mine owners to keep unwanted
prospectors away. In Myanmar
(Burma), for instance, where ail

gemstones belonged to the

monarch, the belief that

anyone who took a stone

from a mine would be cursed

may have been deliberately

cultivated to curb losses of

a valuable national asset.

Crystal Gazing
Since Greek and Roman times,

balls of polished rock crystal

have been used to see into

the future. The difficulty of

finding a flawless piece large

enough to be polished adds

to the mystique. The
mystic gazes at the

ball, lets the eyes

go out of focus

and then

interprets

the misty

"image."

Crystal Bali

Dka'I'h Mask
This Aztecfuneral

mask adorned with

turquoise may have

speeded entry to the

next world.

Peruvian God
This 12th-century ceremonial knifefrom

Peru is madefrom gold adorned with

turquoise. The handle has beenformed

into the image ofa deity.

rock crystal

ball supported

by Japanese

• dragons

Thumb Guard
This 1 Ith-century ring,

mounted with rubies and
emeralds, was designed to

protect an archers thumb

releasing arrows.
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BiRTHSTONES
Certain gems ha\ e traditionally been

associated with different months of the

year and are thought lucky or important

for people born under their influence.

This probably stems from the ancient

belief that gems came from the heavens.

Many cultures associate gems with the

signs of the zodiac, and others associate

them with the months of the year. The
selection varies from countr\' to country",

perhaps influenced by availability of

gems, local traditions, or fashions. The
custom of wearing birthstone jewelry-

started in 18th-century Poland and has

since spread throughout the world. The
most popular selection is shown at right.

January February
(Garnet) (Amethyst)

April
(Dlaaiond)

May
(Emerald)

Signs of the Zodiac
This rock crystal is shaped with 12

pentagonalfaces, each engraved

with one of the signs of the zodiac.

July
(Ruby)

9
October
(Opal)

Algust
(Peridot)

?so\ ember
(Topaz)

March
(Aquamarine)

June
(Pearl)

•
September
(Sapphire)

i
December
(Turquoise)

Crystal Healing
Belief in the healing properties of gems has

a ver\- long history, as the rituals of medicine

men in ancient tribes attest. Crystal healers

today believe that each gem has the power
to influence the health and well-being of

a specific part of the body. The light

reflected off stones placed on vital nerve

points is thought to be absorbed by the

body, supplying it with healing energy.

Rock Crys tal

Prizedfor their beauty

and clarity, rock crystals are

often chosen for use in crystal healing.

Crvs i al Pkndax 1

Gems worn close to the

skin are believed to

heal orprotect.
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Synthe'1 ic Gkmstonp:s

SYNTHETIC GEMSTONES are made in

laboratories or factories, not in rocks.

They have virtually the same chemical

composition and crystal structure as

natural gemstones, so their optical and

physical properties are very similar.

1 lowevcr, they can usually be identified

by their distinctive inclusions. Many
gems have been synthesized in the

laboratory but only a few are produced

commercially. These are generally used

for industrial and scientific purposes.

Making a Synthetic
Man has tried to replicate gemstones for

thousands of years, but it was not until the

late 1800s that any substantial success was

achieved. In 1877, French chemist Edmond
Fremy grew the first gem-quality crystals of

reasonable size (see bottom right), and then

around 1900 August Verneuil devised his

technique to manufacture ruby. With a few

modifications, the Verneuil flame-fusion

method is still in use today. The powdered

ingredients are dropped into a furnace and

melt as they fall through a flame hotter

than 3,630°F (2,000°C), fusing into liquid

drops. These drip on to a pedestal and

crystallize. As the pedestal is withdrawn,

a long, cylindrical crystal, which is known
as a boule, forms.

Flux-melt
Technique
Pioneered by the French

chemist Edmond
Fremy, theflux-melt

technique is still used

to make emeralds. The

powdered ingredients

are melted andfused
in a solvent (flux) in a

crucible. The material

must be kept at a very

high temperaturefor

months, before being

left to cool very slowly.

Flux-melt
Synthetic Emerald

Flame-fusion Corundum
Synthetic corundum manufactured

byflame-fusion grows as a single

mass called a boule. It has the same

inner structure as a natural crystal

and can be cut to shape.

corundum
boules tend to

split down their

length

synthetic ruby

crystals grown
in a crucible

Edmond Fremy
French chemist Edmond Fremy, the

first to grow emerald crystals ofa

reasonable size, went on to grow

ruby crystals by melting aluminum

oxide and chromium in a crucible.

Corundum
Boules

II
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Shapes and Colors
Because of the way they are made, synthetic gems may

show subtle differences in shape and color that help

distinguish them from their natural counterparts. For

instance, corundum produced by flame fusion has

curved growth lines rather than straight ones, because

the ingredients have not mixed

together fully. Some synthetic

gems may also suffer from

uneven color distribution.

Flame-fusion spinel is

manufactured to imitate

gems such as ruby, sapphire,

aquamarine, blue zircon,

tourmaline, peridot, and

chrysoberyl.

Synthetic Spinel
Synthetic spinel (above), colored

red, may make a better imitation

gem than flame-fusion ruby (left).

Distinctive Inclusions
Synthetic gems have different

inclusions from those of natural

gems, so often the best way to

tell them apart is to examine

them with a loupe (below) or

a microscope. Synthetic

inclusions may be typical of a

process, or of a synthetic gem
species. For instance, in

Verneuil rubies, gas bubbles

have well-defined outlines; in

flux-melt emeralds (right),

characteristic veil and

feather patterns form.

GiLSON Flux-
melt Emerald

Loupe

GiLSON Emerald Inclusions
Synthetic emeraldsfrom the French manu-

facturer Gilson have characteristic veil-like

inclusions. The gems are madefrom poor-

quality material by aflux-melt method.

This hand-held

lens is powerful

enough to assist in gem

identification. With its ten-

fold magnification it may
be possible to distinguish

between natural and
synthetic inclusions.

GiLSON Gems
Lapis lazuli, turquoise, and coral produced
by the French manufacturer Gilson are

similar to their natural counterparts but are

not true synthetics because their optical and
physical properties differ from the natural

gems. Gilson lapis lazuli, for example, is

more porous and has a lower specific gravity.

Gilson Lapis
Lazuli

Gilson
Turquoise

Gilson
Coral

^
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Imi i ation and Enhancement

IMriATiON (JKMS ha\ e the appearance

of their natural counterparts, but their

physical properties are different. They
are intended to deceive. Manmade
materials, such as glass and synthetic

spinel, have been used to imitate many

Glass Imitations
Glass has been used for centuries to

imitate gemstones. It can be made
either transparent or opaque in

almost any color, and, like many
gems, it has a vitreous luster. At first

sight, therefore, it may easily be

mistaken for the real thing. However,

it can usually be detected by its warmer
feel and by the evidence of wear and tear

that results from its greater softness. Chipped

facets and internal swirls and bubbles are

common. In addition, unlike most of the

gems it imitates, glass is singly refractive.

Opal Imitations
Gemologists call the flashes of color

in opal its "play of color," or

iridescence. It is caused by the

interference of light from the

minute spheres of silica gel

that make up the gem. This

structure is imitated to great

effect in opals made by the

French manufacturer Gilson,

although the difference can be

seen in the mosaiclike margins of

the patches of color (see p. 135).

There are various other opal imita-

tions, including stones made of polystyrene

latex, or of different pieces assembled as

one. In an opal doublet (two pieces) the top

is natural precious opal, but the base is

common (potch) opal, glass, or chalcedony.

A triplet (three pieces) has an additional

protective dome of rock crystal.

Slocum Stones
American manufacturerJohn Slocum developed

imitation opals with a goodplay ofcolor, but they

lack the silky, flat colorpatches ofgenuine opal

and the structure looks crumpled when magnified.

different gems, but natural stones can

also be modified to resemble more
valuable gems. It is possible to enhance

authentic gemstones by hiding cracks

and flaws, or by using heat treatment or

irradiation to improve their color.

Glass "Ruby glass imitntions

often rantain

pronounced

inclusions

i glass can be

made to imitate

almost any
transparentgem

Snowflake Inclusion
IN Glass

Polystyrene
Latex Opal

Gilson Opal
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Garnet-topped Doublet
One of the most common composite

stones (stones made of more than

one piece) is the garnet-topped

doublet, or GTD. A thin section

of natural garnet is cemented to a

colored glass base, which gives

the GTD its apparent color.

7'he deception is most easily

seen at the junction of the two

lavers, which may be obvious.

Diamond Imitations
Many natural materials have

been used to imitate diamond,

but zircon is the most convinc-

mg. Synthetic imitations are

popular, but each has its faults

(right). Imitations can usually

be detected by testing the heat

conductivity of the stone.

Gaum I -K )1mm=;d

Doublet

green

glass

base

GTD JUNCTION
Changes in color and
luster are visible where

garnet and glass meet.

Yttrium
Aluminum

Garnet (YAG)
Cubic

ZiRCONIA
Strontium
TiTANATE

Heat Treatment
Heating may enhance or

change the color or

clarity of some gems
Techniques range

from throwing

gems in a fire to

"cook," to the use

of sophisticated

equipment. The
outcome is certain

for some gems (like

aquamarine, which

changes from green to

Brown Zircon
Heated to

blue), but less so for others. Blue

Staining
Stains, dyes, or chemicals

can alter the appearance

of a gem, coating just the

surface or changing the

whole specimen. For

staining to be effective,

a stone must be porous

or contain cracks and
flaws through which the

color can enter. Porous

white howlite, for ex-

ample, can be stained

to imitate turquoisfc.

Irradiation
Gems may change color if

exposed to radiation. This

may come from radioactive

elements within the Earth"

crust or from artificial

sources. Natural radia-

tion may take millions

of years to have an

effect, while artificial

irradiation may take

only a few hours to

change a gem's color.

In some cases a gem wi

later revert to its original

color or may fade with

time. Many changes can

be reversed or modified

by heat treatment.

Stained
Howlite

Oiling
Oils may enhance

a gem's color

and disguise

fissures and

blemishes. It is

common to oil

emeralds in order

to fill their natural

cracks and fiaws.

Irradiated,
Heat-treated

Topaz

Oiled Emerald
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Color Key

WHEN IDENTIEYING a gemstone, a

gemologist will hold it, feel it, and

examine it from all angles. This is done
to assess the appearance of the stone by

noting the color, the luster, and any

other features. A hand-held loupe (see

p.35) may be used to search for scratches

and flaws on the surface that may give

-J

Ruby

Almandine Garnet

Red Glass

Spectroscope
Many gems appear the

same color, but can be

distinguished when

-viewed with a spectro-

scope (above). This

reveals an absorption

spectrum (left) that is

unique to each gem-

stone (see p.21).

an indication of hardness, while a search

inside the stone may reveal character-

istic inclusions. These features may be

unique to one gem, but further tests

may be necessary to identify synthetic

or imitation stones. From this initial

examination, however, the gemologist

should know which tests to perform.

How THE Color Key Works
This key puts all gems into one of seven

color categories, though color varieties

within some species may appear (or be

listed, if not pictured in the book itselQ

in more than one. Each color category is

divided into three sections: gems that are

always that color, gems usually that color,

and gems sometimes that color.

category

heading

key

identification

features •

Ruby 94

Distinctive red

- color, hard

representative

specimen

page
number of
main entry

Colorless Gemstones

Always Colorless

Hambergite 115

Perfect cleavage,

large birefraction

Phenakite 98

Silvery look

ifwell cut

Albite 130

Vitreous to

pearly luster

GOSHENITE 77

Spiky inclusions

common

Beryllonite lis

Lacks fire,

soft, brittle
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Usually Colorless

Sometimes Colorless

Dolomite 99

Soft, vitreous

to pearly luster

EUCLASE 129

Rare, black

mineral inclusions

Moonstone 123

Opalescence, blue

or white sheen

Colorless
Orthoclase 122

Three good cleavages

SCAPOLITE 71

Rare, vitreous

luster
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Ri:d or Pink

Always Red or Pink

Rosi: Qi ARTZ (^i KvNZiTE 120 Morganite Zc'f' Tni liti; Pink Grossi lar ^(^

Cloudy, distinctive Strongly pleochrotc. Distinctive Distinctive color Distinctive color,

pinkish color good cleavage color, hard mix, massive fine-grained, opaque

TuGTUPiTE 74 Rhodochrosite 100 Rhodonite 132 Red Beryl 78 Ruby 94

Opaque, may be Fine-grained, banded; Black veins in Extremely rare. Distinctive red

mottled, massive also clearfaceted stones massive material seldom cut color, hard

Usually Red or Pink

Almandixe 5^^ PyropeSc? Ri bki.i.in; /tV Taaffeite (^(^ Spessartinh Sc's'

Distinctive color Distinctive color, Pleochroic, cat's- Extremely rare, Lacelike inclusions,

high luster inclusions rare eye cabochons fairly hard rare atgem quality

Sometimes Red or Pink

Jadeite 124 Topaz 106 Watermelon Sappiiiri: 97

Dimpled surface Distinctive color, Tourmaline High density,

when polished hard, high density Distinctive colors hard, pleochroic
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Coral 14^

Grain on surface,

soft, mayfade

Spinel 64

Hard, singly

refractive

Jasper 92

Distinctive

color, opaque

Other Gems

Zircon 73

RUTILE 71

Smithsonite 99

scapolh e 71

Garnet-topped

DOUBLET 61

White or Silver

Always White or Silver

Milky Quartz 85

Distinctive milky

white color

Platinum 52

Metallic luster, high

density, opaque

Silver 50

Metallic luster,

soft, opaque

Ivory 146

Soft, growth

lines on surface

Meerschaum 119

Chalky, opaque,

fine-grained, soft

Gypsum 128

Silky to vitreous

luster, soft

HOWLITE 128

Very soft,

chalky, opaque

Usually White or Silver

Pearl 138

Pearly luster,

very soft

Shell 144

Iridescent,

very soft

Sometimes White or Silver

Galcite 98 Serpentine 127 Nephrite 125

Soft, large Vitreous to greasy Tough interlocking

birefraction luster, translucent structure

Other Gems

AcATii 88
Coral 142
Opal 134

Moonstone 123
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Yellow to Brown Gemstones

Always Yhllow-Brown

An(,i I SI 1 1- //^ Citrine Brazilianiti: //A" Sinhalite //^ Heliodor 77

High density, Distinctive Fragile, brittle, Pleochroic, large Pleochroic, hard,

fragile, goodfire color fairly soft, rare birefractton pastel shades

Gold 48

Distinctive

color, soft

Padparadscha 95

Distinctive orange-

pink color, hard

Carnelian 93

Translucent,

reddish brown

Fire Opal 134

Low density,

transparent

Sardonyx 90

Distinctive white

bands

Hessonite 60

Granular

inclusions

SUNSTONE 130

Bright metallic

inclusions

Hypersthene 112

Reddish iridescence,

fairly soft

Dravite 102

Pleochroic, showing two

shades ofbody color

Gassiterite 10

High density,

goodfire

Other Gems

topazolite 101

Pyrite 63

ToRTOiSESHELL 144 Smoky Quartz 84 Epidote 121

Distinctive mottling Distinctive grayish Strongly pleochroic,

on surface brown color fragile, rarely cut
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Usually Yellow-Brown

Amblygonite 132

Vitreous to pearly

luster

Yellow
Orthoclase 122

Fragile, cat's-eyes

Vesuvianite 74

Pleochroic, vitreous

to adamantine luster

Sphalerite 63

Goodfire, metallic

to vitreous luster

Amber 148

Very soft,

resinous luster

Aventurine
Quartz 85

Plat\ inclusions

AXINITE 133

Pleochroic,

easily chipped

TiTAMTE 121

Very goodfire,
pleochroic

Enstatite /// Staurolite 7/7

Fragile, distinctive Opaque, twinned

absorption spectrum crystals cross-shaped

Sometimes Yellow-Brown

Rutile 71

Goodfire, needle-

like inclusions

Prehnite 115

Usually cloudy

and translucent

SCHEELITE 70

Fairly soft,

goodfire

Chatoyant
Quartz 86

Fibrous structure

Moss Agate 89

Translucent,

mosslikepattern

Aragonite 104

Very soft, micro-

crystalline

Spessartine 58
Hard, lacelike

inclusions

Barite 104

High.density,

very soft

Ghrysoberyl 108

Hard, strongly

pleochroic

Other Gems

Diamond 54

DeMANTOID 62

Fluorite 66

Zircon 72

Apatite 79

Sapphire 96

Tourmaline 101

Topaz 106

kornerupine 113
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Green Gemstones

Always Green

CHin SOCOLLA 126

Distinctive color,

opaque, very soft

Emerald 75

Distinctive color,

seldom flawless

Dioi^iASE 99

Distinctive color,

large birefraction

Bloodstone 93

Opaque, red

spots

Peridot 113

Distinctive oily

green color

UVAROVITE 59

Distinctive color,

crystals fragile

HiDDENITE 120

Distinctive color,

pleochroic

Prase 92

Translucent, dark

green color

Malachite 126

Characteristic bands

ofcolor, soft

MOLDAVITE 131

Glassy, inclusions of

bubbles and swirls

Alexandrite 108

Color changes,

pleochroic, high density

Andalusite 110

Very strong

pleochroism

Usually Green

Serpentine 127

Vitreous to greasy

luster, fairly soft

Jadeite 124

Fine-grained,

may be dimpled

DlOI'SIDE 119

Large birefraction

Deman roil) 62

Asbestos inclusions,

adamantine luster
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Other Gems

Prehnite 1 15

AVENTURINE QUARTZ 85 NEPHRITE 125

Platy inclusions. Tough interlocking structure,

vitreous luster greasy to pearly luster

Sometimes Green

MiCROCLiNE 123 Agate 88 Watermelon Diamond 56 Sapphire 96

Distinctive blue- Translucent, Tourmaline /(U Hardest natural High density,

green color distinct banding Bicolored substance, goodfire hard, pleochroic

Apatite 79 Zircon 72 Grossular Garnet-topped ENSiAiirE ///

Distinctive Goodfire, adaman- Garnet 61 Doublet 61 Distinctive

absorption spectrum tine to resinous luster Vitreous luster Two partsjoined absorption spectrum

KORNERUPINE 113

Strongly pleochroic,

rare as gem quality

Sphai.i:kh E 63

Very soft, good

fire, high density

Other Gems

Fluori i E 66

Kyanite 133

toi irmaline 103

SM! THSONITE 99

EUCLASE 129
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Blue or Violet Gemstones

Alwa\ s Blue or Violet

Aql A.MARiNE 16 Lazllite 128 Halyne 68 Turquoise 131 I.ndicolite 101

Tubular inclusions. Often Small stones. Distinctive color. Strongly

pleochroic mottled rarely cut fragile pleochroic

AzuRiTE Lapis Lazi i.i (5P Sodalite (^6' Zoisite 116 Amethyst
Distinctive color, Distinctive blue. Distinctive Strongly Tigerstripe

fragile, soft pyrite inclusions blue color pleochroic inclusions

Usually Blue or Violet

SiLLIMANITE /// DUMORTIERITE // 7 BEMTOITE lOLITE //i' KyAMTE /iJ

Distinctly pleochroic. Usually massive. Goodfire. Strongly Pleochroic,

good cleavage distinctive color birefraction pleochroic brittle, flaky

Sometimes Blue or Violet

Fluorite 66 Topaz 106 Zircon 72 Smithsomte 99 Sapphire 95

Lacksfire, soft, Pleochroic, hard. Goodfire, adaman- Distinctive High density,

good cleavages tearlike inclusions tine to resinous luster blue color hard, pleochroic
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SCAPOLITE 11

Cafs-eyes, fibrous

inclusions

Spinel 64

Hard, singly

refractive

Other Gems

Apatite 79

Agate (stained) 88
Ho\\TiTE (stained) 128

Diamond 54
Euclase 129

Chrysoberyl 108

Garnet-topped
Doublet 61

I
f Black Gemstoxes

Always Black Usually Black

Hematite 100

Metallic luster,

opaque, iridescent

Schorl 103

Opaque,

vitreous luster

Ji/i 140

Very soft, coal-like

smell v:hen v:arm

Obsidian 136

Glassy, fairly hard,

bubblelike inclusions

Sometimes Black

^9
Melanite 62

Adamantine to

vitreous luster

Diamond 54

Adamantine

luster, hard

Tektite 137

Glassy, cracks

on surface

Coral 142

Sensitive to

heat, soft

Iridescent Gemstoxes

Opal 134

Iridescent colors,

may dry and crack

Fire Agate 87

Iridescence resembles

oily rings ofcolor

Labradorite 130

Iridescence on dark

body color

Moiher-of-Pearl 145

Blue andpurple
iridescence on surface
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Crystal structure , , ,. Composition,, ,, Hardness

Gold
I he color of gold depends upon the amount and

type of impurities it contains. Native gold is

typically golden yellow, but in order to vary its

color and increase its hardness for use in jewelr>s

gold may be alloyed with other metals. Silver,

platinum, nickel, or zinc may be added to give a

pale or white gold. Copper is added for rose or

pink gold; iron for a tinge of blue. Gold purity is

defined by the proportion of pure gold metal

present, expressed as its carat (ct) value. The
purity of gold used in jewelry' varies from

9 carat (37/4 percent or more pure gold), through

14, 18, and 22 carat, to 24 carat, which is pure

gold. In many countries, gold jewelry- is

"hallmarked" to indicate its degree of purity.

• Occurrence Gold is found in igneous

rocks and in associated quartz veins, often in

small quantities invisible to the naked eye. It is

also concentrated in secondary "placer" deposits

- as nuggets or grains in river sands and gravels.

Gold may still be extracted from placer deposits

by the traditional panning method, but modern
commercial mining involves large earth-moving

machinery and concentrated acids for processing

the ore. The main gold-bearing rocks occur in

Africa, California and Alaska, Canada, the former

USSR, South America, and Australia.

• Remark Gold has been used for coins,

decoration, and jewelry for thousands of years. It

is attractive and easily worked and wears well.

typically rounded

andflattened
grains ^

grains collected

from placer

deposits by

panning

smooth, waterworn

• surface

Gold Nugget

octahedral

crystals ofgold

in a skeletal

framework

• metallic

luster

Crystallized Gold Nugget

white

• quartz

f

gold usually <

occurs asfifie

grains, notgroups

ofcrystals like these

Gold Grains
Gold in

Quartz Matrix

^^19.30 '^'None
DR Luster

Metallic
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crystalline

nugget

Tie Pin
This unusual

piece of

jewel p.-

features a

gold nugget

set into a

gold tie pin.

Gold, Diamonds, and Pearls
This gold neckpiece is set with pink

pearls and clusters of diamonds. Gold
a popular setting for precious stones as it

IS easy to fashion and is hard-wearing

and resistant to acids and tarnishing.

Gold Bangle
This flexible bracelet

made from 18-carat rose

and yellow gold.

Gold Mold
This '\\-\ leaf motif set

was made by casting

18-carat gold in a

wax mold.

Gold Bangle
The hallmark that shows
the purity of worked gold

is just visible on this

delicate bangle. In this

case, it indicates the

gold is 18 carat.

square-cut •

demantoidgarnet ^

softness ofgold

accommodates

intricate working

Gold Ring
Gold is a popular

and resilient materia:

for rings. Here it is the

setting for a green

demantoid garnet.
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Crystal structure . , ,
•

Cubic
Composition

Silver

Silver
Silver usually occurs in massive form as

nuggets or grains, although it may also

be found in wiry, dendritic (treelike)

aggregates. When newly mined or

recently polished, it has a characteristic

bright, silver-white color and metallic

luster. However, on exposure to oxygen in

the air, a black layer of silver oxide readily

forms, tarnishing the surface. Because of this,

and the fact that it is too soft to be used in

most jewelry in its pure or native form, silver is

often alloyed with other metals or given a cover-

ing layer of gold. Electrum, an alloy of gold and

silver in use since the time of the ancient Greeks

contains 20-25 percent silver. Sterling silver

contains 92'/' percent or more pure silver (and

usually some copper), and Britannia silver has a

silver content of 95 percent or more. Both alloys

are used as standards to define silver content.

• Occurrence Most silver is a by-

product of lead mining and is often

associated with copper. The main silver

mining areas of the world are South

America, the USA, Australia, and the

former USSR. The greatest single

producer of silver is probably Mexico,

where silver has been mined for almost

500 years. The finest native silver, which

occurs naturally in the shape of twisted

wire, is from Kongsberg, Norway.

makers

mark

crystals have

wirelike habit

surface tarnished

f by silver oxide
natural,

branchlike

habit

Dendritic
Silver Crystals

• polished silver

patches ofcopper

Polished Slice of
Silver and Copper Ore

dendritic silver

from Kongsberg

is renownedfor

its quality

Silver Wine Cup
This part-gilt silver cup
was fashioned in 1493,

when silver was valued

as highly as gold.

Native Silver from
Kongsberg, Norway

SG
10.50

DR
Metallic
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Fashioned in 1973, this

dish features a leaf

motif border made oxidation
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Crystal structure Composition
Platiniini

Hardness

Platinum
Platinum has been used for thousands of years,

but it was not recognized as a chemical element

until 1735. Of the three precious metals - gold,

silver, and platinum - it is the rarest and the

most valuable. Chemically inert and resistant

to corrosion, platinum does not tarnish when
exposed to the atmosphere, unlike silver. It is

silvery gray, gray white, or white in color,

opaque, and has a metallic luster. It is slightly

more dense than pure gold and about twice as

dense as silver. Early jewelers had difficulty

achieving the 3,223°F (1,773°C) needed to'

melt platinum: it was not until the 1920s that

the technology was developed sufficiently

to work this precious metal.

• Occurrence Platinum forms in igneous

rocks, usually as ores in which the grains of

platinum are often too minute to be seen with

the naked eye. It may also occur in secondary

"placer" deposits in river sands and gravels, and

glacial deposits - usually as grains, more rarely

as nuggets. The main occurrences of platinum

have been in South Africa, Canada (Sudbury),

the USA (Alaska), Russia (the River Perm and

other rivers running down from the Urals),

Australia, Colombia, and Peru.

• Remark Although nuggets had been set

in rings before 1920, most platinum jewelry

dates from after this time. Soft and easy to

carve, platinum is often fashioned into

quite intricate designs.

nuggets are

found in placer

deposits such as

river gravels

rounded, uneven

surface ?

Platinum Nugget

isolated crystals

are rare in

nature

distinct cubic

structure

Isolated Crystals

silvery

color f
grains arefound
in secondary

deposits, rarely

• in the host rock

Platinum Grains

opaque, •- - -\'
^J'^V'.

with metallic -. A. V* w"V-&

luster " V^:

cavities denote (

position of

original matnx

Crystallized Platinum

^^21.40
I

^' None None
Luster ,,.

Metallic
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Ring and Earring Suite
This modern suite is set with

square-cut precious stones in all

the colors of the rainbow.

Filigree Necklace
Like gold and silver, platinum is

quite a soft material, making it ideal

for the sort of intricate working

seen in this necklace. Unlike silver,

platinum does not tarnish when
exposed to the atmosphere.

Modern Brooch
Platinum is a popular

and stylish material

for modern jewelry.

inlaid

diamonds

Aquamarine
Ring

Platinum provides

a cool setting for this

icc-bluc pendelociue-

cut a(|uamarine and its

twenty diamonds.
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(aibic
Composition

( larbon 10

Diamond
Diamond is the hardest mineral on Earth, and
this, combined with its exceptional luster and

brilliant fire, has made it the most highly

prized of all gems. Pure, colorless diamond is

the most popular, but other varieties - from

yellow and brown to green, blue, pink, red,

gray, and black - are also found, depending on

the impurities present. Because of the uniform

arrangement of their constituent carbon atoms,

diamond crystals are well formed - usually

octahedral with rounded edges and slightly

convex faces. Their perfect cleavage facilitates

the early stages of fashioning (see p. 26), but

they can be polished only by other diamonds.
• dcGURRENGE Diamond forms at high

temperatures and pressures 50 miles (80 km) or

more underground. When India and later Brazil

were the main producers, most diamond came
from secondary sources, such as river gravels.

However, since the discovery of diamond in

kimberlite rock in South Africa (around 1870),

its extraction has involved processing vast

quantities of rock. Australia is the main pro-

ducer today; other localities include Ghana,

Sierra Leone, Zaire, Botswana, Namibia,

the former USSR, the USA, and Brazil.

• Remark Diamonds are graded by the

four G's: color, cut, clarity, and carat (weight),

uMe gray

-

green color

colored

diamonds, such

as this yellowish

green variety, are

known as ''fancy
"

Brilliant Cut

most diamonds

arefaceted as a
brilliant cut,

which brings out

their naturalfire

pale pink

stone 9

Brilliant Cut

pink-red

variety

minimutn

light leakage

through back

facets

Brilliant Cut

green and black

inclusions

rounded

edges

Brilliant Cut

-• brilliant cut reflects

as much light as

possible out through

front ofstone

diamonds

may be

transparent

to opaque

adamantine

luster m

Five Unpolished
Diamond Crystals

SG
3.52 2.42

DR
None Luster

Adamantine
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Leaf Design Bracelet
The extraordinary fire and luster

^. of diamond produce an almost
. ^. . Am >. ...^^ shimmering effect in this bracelet.

colorless,

brilliant-cut

diamonds
round, brilliant-

cut diamonds

Cluster Ring
AND Earrings
Diamonds are

popular for all

jewelry, from

the simplest to

the most
sophisticated

because of

their hardness,

superb luster, and
spectacular fire.

platinum

-• ring

^""^ • diamond-

studded

earring

sugarlike surface

• texture

-• cubic habit

uncommon
rough diamond
with convex

crystalfaces

Diamond
Crystals conglomerate of

pebbles and
mineralgrains

Brilliant Brilliant Cushion

Old Mine

(early

Brilliant)

Pendeloque Marquise

Diamond in

Conglomerate
Matrix
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Crystal structure . , ,
• Composition

( larboi
Hardness

10

Brilliant Cut

Brilliant Gut

dark green

color due to

exposure to

radioactive

radium

j

different color

varieties are

caused l/y minute

traces of other

minerals

• unusual,

\emitranslucent,

milky white

stone

opaque, black

"hort'' variety

derives color

from graphite

• inclusions

Brilliant-cut
BoRT Diamond

dodecahedral

(12-sided)

^ habit

colorless

diamond
• crystal

Diamond Crystal

characteristic

three-sided

face, known
as a trigon

Fancy Diamond
Crystal

Diamond in

KiMBERLITE

Inclusions in this diamond
cause asterism in the form

of a double six-rayed star.

colorless stone

marred by black,

carbon-filled

inclusions

Brilliant Cut

volcanic, diamond-

bearing kimberlite

rock, first identified

in Kimberley,

South Africa

1SG
3.52 2.42

DR
None Adamantine
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Diamond Brooch
Diamonds and emeralds

ser in gold make up this

bird-shaped brooch, with

pearls top and bottom.

• colorless

diamonds

. emeralds black diamond
variety, often used

damaged
industrially .

Butterfly Brooch
This glittering brooch, set with more than

150 diamonds, shows examples of round,

square, drop, pendeloque, and fancy cuts.

black bort occurs as

rounded masses with

radiating structure •

YAG Gl.\ss

dense

too much
• fire

Faceted Bort
Diamond

• over three-

quarters of

all mined

diamonds are

of industrial

qualiry
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Crystal structure (
-^j^^j^^,

Composition \ • i • -i-^ Ma^ncsiuni aluniiiuim silicate
Hardness

Pyrope (Garnet)
The blood red color of pyrope is due to its iron and
chromium content. It rarely has inclusions, but

when present they are rounded crystals or have

irregular outlines. As with all garnets, pyrope has no

cleavage, and fracture is subconchoidal to uneven.
• Occurrence Pyrope is found in volcanic rock

and alluvial deposits and ma\; along with certain

other minerals, indicate the presence of diamond-
bearing rocks. Localities include the USA
(Arizona), South Africa, Argentina,

Australia, Brazil, Myanmar, Scotland,

Switzerland, and Tanzania.

• Remark Pyrope comes from the

Greek pyropos, meaning fiery. Swiss

and South African pyropes are lighter

red than stones from Bohemia,

where pyrope jew'elry has been

made for over 500 years.

brilliant-cut

crown •

vitreous

luster •-

Oval Brilliant Cut

Bohemian Earrings
Perfectly transparent,

clear, uniformly colored

crystals like these were

popular for jewelry in

the 18th and 19th'

centuries.

fiery red

Bohemian
pyrope

hornblende

schist matrix

pyrope

crystals •

Brilliant Mixed

Pyrope Crystals
IN Matrix

SG
3.80 L72-L76 -^^t^^

Vitreous

Crystal structure Cubi Composition Manganese aluminum silicate

Spessartine (Garnet)
Gem-quality spessartine is uncommon. It is

bright orange when pure, but an increase in

the iron content makes the stone darker orange

to red. Inclusions are lace- or featherlike.

• Occurrence Spessartine occurs in granitic

pegmatites and alluvial deposits. It is found in

Sri Lanka, Madagascar, Brazil, Sweden, Australia,

Myanmar, and the USA; also Germany and Italy,

but cry stals there are too small to facet.

• Remark Spessartine is named after

the Spessart district of Bavaria,

German\^ It can be confused with

hessonite garnet or yellow- topaz,

but on close examination of

inclusions it is distinguishable.

liquid

inclusions

Caboghon

Octagonal Step Cut

lacy

inclusions

flat crystal

face •

Spessartine
Crystal

SG
4.16 1.79-L81 •-^st^^

Vitreous
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Crystal structure Q^bic Composition
j^^^^ aluminum silicate

Hardness
T/i

Almandine (Garnet)
Almandine is generally darker red than

pyrope and may appear black, although

pinkish red specimens are found. It is

usually opaque or subtranslucent, but

the rare transparent stones have high

luster. Although dense, almandine is

brittle, and facet edges chip. Many
stones show characteristic inclusions,

and four-rayed stars may be seen when
the stones are cut en cabochon. The
darker almandines are frequently cut

as cabochons or used as abrasives in

garnet paper. The underside of dark

almandine is often hollowed out to let

more light filter through the stone.

• Occurrence Almandine is

found in metamorphic rocks, such

as garnet mica schist, and less

frequently in granitic pegmatites.

It has a worldwide occurrence.

• Remark Slices of garnet have

been used in windows in churches

and temples, and legend has it

that Noah suspended garnet in

the ark in order to disperse light.

Garnet was once said to

cure melancholy and to

warm the heart.

• brilliant cut

enhances

fiery red

color

Round Brilliant Cut

black mineral

inclusions

Needlelike crv'stals of rutile

or hornblende are rv pical

inclusions in almandine.

hollow back allows

• in more light

Cabochon

Drop Earrings
The pale pinkish red

almandine garnets of

these 18th-centur\'

earrings have been
faceted in the rose

cut and set in gold.

Cabochon Mixed

rounded
almandine
crystals •

granulite

matrix

cut shows '<j ?

triangularfaces '>

Almandine J^^^;
Crystals in Matrix --"^"^

4.00 1.76-L83 DRNone •-^^te^
Vitreous

Crystal structure Composition Calcium chromium silicate
Hardness

T/i

UvAROviTE (Garnet)
The attractive bright green color of

uvarovite is due to the presence of

chromium. The crystals are very fragile,

with subconchoidal to uneven fracture.

• Occurrence Uvarovite

occurs in serpentine rocks.

The best clear cry stals

are found in the Urals in

Russia, lining cavities or

rock fissures. Other sources

are Finland, Turkev, and Italv. Brilliant

striatums uvarovite
on crystal crystals
• face

Uvarovite Crystal

Uvarovite Crystals
IN Matrix

2^3.77 ^' L86-1.87 Df^None L^s^^^
Vitreous
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Crystal structure Composition /• - i
•

i i^ (.akiuin iiluininuni silicate
Hardness

7/.

Hessoni i E (Grossular
Garnet)
Grossular garnets occur in a very

wide range of colors, from colorless

to black. Their name is derived

from the first specimen ever

found, a distinctive gooseberrs'

green color (see opposite). The
orange-brown color of hessonite

grossular garnet is due to manganese
and iron inclusions.

• Occurrence The best

hessonite garnets are found in Sri

Lanka in metamorphic rocks or gem
gravels and sands. In Madagascar,

hessonite is often referred to as

cinnamon stone. Other local-

ities include Brazil, Canada,

and Siberia (Russia), as well as

the USA (Maine, California,

and New Hampshire).
• Remark Both the ancient

Greeks and Romans made
cameos, intaglios, and cabochons

from hessonite, and faceted

stones for jewelry.

(lutuimon-

• ro/onr/ stone

Oval Mixed Cut

g?'anular

inclusions

hessonite has

no cleavage

Hessonite garnet has

swirls of inclusions, giving

it a honeylike appearance.

color due to

Oval Mixed Cut

twinned

crystals

manganese

and iron

bright

orange-

brown

hessonite

crystals

Brilliant Mixed

Round
Mixed Cut

Hessonite
Crystals
ON Matrix

SG
3.65 L73-L75 •-^st^^

Vitreous to resinous

Crystal structure Composition Calcium aluminum silicate

limestone

matrix *
Pink Grossular (Garnet)
Pure grossular garnet is colorless, but

impurities incorporated during its formation
p,nk grossular

cause a wide range of colors. This pink
crystals

variety results from the presence of iron.

• Occurrence Pink grossular

is found in Mexico, usually as a

massive form in metamorphic
rocks. Crystals are rare. It also

occurs in South Africa.

• Remark
Pinkish grossular

from Mexico may
be known as

rosolite.

pink andgreen

banded material

may be called

TransvaalJade

Polished Grossular CLvrnet Polished Slab

^' L69-L73
I

D^None3.49 •-^^t^^
Vitreous
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Crystal structure
Qyj^j

Composition Calcium aluminum silicate
Hardness

Green Grossular
(Garnet)
There are two varieties of green

grossular: one is found as transparent

crystals, the other is massive. Massive

green grossular from South Africa is

called Transvaal jade, after its main

source and because it resembles

jade. It may contain black specks of

the mineral magnetite. Since the

1960s, a transparent green grossular

garnet, tsavorite, has been mined in

Kenya. Massive green grossular is

used as a decorative stone; tsavorite

is faceted as a gem.
• Occurrence Found in Canada,

Sri Lanka, Pakistan, the former USSR,
Tanzania, South Africa, and the USA.
Kenya is the main source for tsavorite.

• Remark The name "grossular" is

derived from the botanical name of the

gooseberry-, R. grossularia. Massive

grossular garnet of a gooseberry' green

color was first discovered in the former

USSR. Since then it has also been

found in Hungary and Italy.

chromium and
vanadium create

• rich green color

Brilliant Cut
distinctive

gooseberry

• color

Bead Necklace
Polished massive green

grossular beads have a

speckly appearance due
to magnetite inclusions.

groups ofgreen

grossular

crystals

j

Brilliant Polished

Massive Polished
Slab

Green Grossular
Crystals in Matrix

SG
3.49 L69-1.73 DR None L^^t^^

Vitreous

Crystal structure
y^^j^^,,^

Composition Hardness
y^^j^^,^

Garnet-topped Doublet
A doublet is a stone made of two

separate pieces cemented together to

create the appearance of a precious

stone. Glass topped by red almandine

garnet is the most common form,

with green glass used to imitate

emerald, blue to imitate sapphire.

Once joined, the stone is

faceted and polished.

• Remark These
stones were very pop-

ular in Britain and

the rest of Europe
in the Victorian era. Bnihant Brilliant

red almandine

garnet cemented to

green glass base

luster and color

change atjunction

ofstones

j

cushion-cl t

Doublet

Almandine Garnet
ON Glass Base

Variable Variable
DR None "-"^^^^ Variable
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Crystal structure
('^[-,1^.

Composition
Clalcium iron silicate

Hardness
6'/:

Andradite Garnet
Garnets containing titanium and manganese

are grouped as andradite garnet. The
most valuable is demantoid, whose

emerald green color is due to the

presence of chromium. It has a higher

dispersion than diamond and can be

recognized by the characteristic

"horsetails," which are fme, hairlike

inclusions of asbestos. Topazolite. the

yellow variety of andradite garnet, varies

from pale to dark yellow. Only small

cry stals are found. Melanite is generally a

black form, but can also be dark red.

• Occurrence The best demantoid

is found in the Urals in Russia and is

associated with gold-bearing sands and

metamorphic rocks. Other localities

include northern Italy. Zaire, and

Kenya. Topazolite cry stals are

found in the Swiss and

Italian Alps in

metamorphic rocks.

Melanite is found in

metamorphic rocks and

volcanic lavas; fme

cr\-stals are found on the

island of Elba (Italy) and

in France and Germanv.

/ligA fire gives

flashes of
• color

Demantoid garnet has

inclusions of fine, hair-

like asbestos fibers,

known as "horsetails."

Brilliant-gut
Demantoid

typically zi-orn

facet edges due

to softness of

demantoid •

Mixed-cut Demantoid

serpentine

• matrix

ciystal face has

vitreous to

• metallic luster

Brilliant-cut
Demantoid

demantoid
crystals

topically black,

opaque stone

Demantoid Garnet
Crystals in Matrix

yelloxc'ish green

crust of

topazoliti

crystals •

setpentine

rock •

Topazolite
Crystals in Matrix

None X'itreous to adamantine
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'-Cubit -
^'

Iron ^uitldt

Pyrite
\\ ith ics brassy yellow color, pyrite is often

mistaken for gold (hence its other name.

fooKs gold). It occurs as cubes or as

"pyritohedra.'' which have r^velve faces,

each with five edges. Pyrite has been

used in jewelr\- for thousands of years,

and examples from the ancient

civilizations of the Greeks. Romans,

and Incas have been found. Today it is

used mainly in costume jewelr\'. but

is brittle and requires careful cutting.

• Occurrence Pyrite is found

worldwide in igneous, metamorphic. and

sedimentary- rocks. Fine specimens come
from Spain. Mexico. Peru. Italy, and France

• RE>L\RK The name comes
from the Greek word pyr.

meaning fire, since ^—

_

sparks are caused

if pyrite is struck 1

with a hammer. Cabochon Polished

stnations may
occur on cnstal faces

"pyritohedrar cnstal

has tx^ehefaces

RITE Crystal

cubic form has six

square faces

RITE Cr^ STAL

^4.90 ^' None None Metallic

Comoosition
ilfid(

Sphalerite
sphalerite, also known as blende, is an important

ore of zinc. It is usually ver\- dark brown to black

in color, but occasionally transparent, yellowish

brown, or green stones are found that can be

faceted. Since sphalerite is soft and has perfect

cleavage, it is not suitable for jewelrx; and is

faceted for museums and collectors only.

• Occurrence sphalerite crystals are

usually pseudo-octahedral in shape,

forming in hydrothermal \ eins with

other minerals, such as galena, quartz

pyrite. and calcite. Transparent,

cuttable stones are found in

Santander (Spain) and Mexico.
• Remark in the past, sphalerite

has often been confused with

galena (lead sulfide), to

which it is ver\- similar.

back facets

are doubled

xiTomfacet

edges m

c

Octagonal Step Cl t

high ftre shrj^^s

rainbow
• colors

rich

reddish

broii:n

crystals

Brilliant Ci t

Bnl

Sphalerite
Cr^ sTALs IN Matrix

4.09 2.3^2. Nonj Metallic to vitreous
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Crystal structure
(Uibic

Composition Magnesium aluminum oxide

Spinel
Spinel is found in a wide range of colors due
to the presence of various impurities and is

transparent to almost opaque. Red spinel

colored by chromium and iron is the most

popular, although for many years it was

thought to be a variety of ruby. The orange-

yellow or orange-red variety is called rubicelle

(a diminutive of the French word for ruby).

Blue spinel is colored by iron and less

commonly by cobalt. Occasionally, inclusions

of crystals such as magnetite or apatite may
occur, and some Sri Lankan spinels may
include zircon crystals surrounded by brown
haloes. Star stones are rare, but w hen cut en

cabochon may show 4-rayed or 6-rayed stars.

• Occurrence Spinel occurs in granites

and metamorphic rocks and is often found in

association with corundum. Octahedral

crystals and waterworn pebbles in a wide

range of colors are found in the gem gravels

of Myanmar, Sri Lanka, and Madagascar.

Other localities include Afghanistan,

Pakistan, Brazil, Australia, Sweden, Italy,

Turkey, the former USSR, and the USA.
• Remark Synthetic spinel has been

manufactured since 1910. It has been

used to imitate diamond or colored

to imitate stones such as aqua-

marine and zircon. Blue synthetic

spinel, colored by cobalt, has

been used to imitate sapphire.

The name may derive from the

Latin word spina, meaning "little

thorn," referring to the sharp

points on some crystals.

bright red

color

Octagonal Mixed Gut

blood red

stones

sometimes

known as

ruby spinel

• red stones

originally

known as

Balas rubies

Crystals and Fragments

Aggregate of
Spinel Crystals

3.60 ^' 1.71-1.73 None L^s^^^
Vitreous
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6-rayed star

brought out by

cabochon cut brilliant-cut

rown facets

— • astenstn is

rare in spinel

Star-stone Cabochon

pinkish mauve
color

step-cut

pavilion

facets

Cushion Mixed Cut

• Uquici-filled

inclusions

pale pinkish

purple stonefrom
Sri Lanka •

blue

gahnospinel

contains zinc

Cushion Mixed Cut

gahnospinel is

natned after

Swedish chemist

J.G. Gahn

Mixed-cut Gahnospinel

Brilliant Brilliant Cushion

Step Cabochon Mixed

Brilliant-cut
Synthetic Spinel

c/uartz matrix

Spinel Crystai s

in Matrix

mauve color

Octagonal Step Cut

pale pinkish

synthetics have

been manufactured

since 1910

dark, zinc-rich

• spinel crystals
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Crystal structure Cubi Co^P°^'^'°" Calcium tluonde
Hardness

Fluorite
Formerly called fluorspar, fluorite has limited

use as a gemstone because it is relatively soft

and therefore easily scratched. However, the

wide range of colors (including yellow, blue,

pink, purple, and green), the frequent

incidence of more than one color in a single

specimen, and zoning or patchy distribution of

color make it an interesting stone. Despite its

fragility and perfect octahedral cleavage, stones

are faceted (usually for collectors) and can be

polished very brightly. Cabochons of fluorite

have been capped with rock crystal (see p.81)

to protect them from scratches.

• Occurrence Localities include Canada,

the USA (where some of the largest crystals are

found), South Africa, Thailand, Peru, Mexico,

China, Poland, Hungary, Czechoslovakia,

Norway, England, and Germany. Pink octa-

hedral crystals are found in Switzerland. A
purple- and yellow-banded variety called

Blue John occurs in England.

• Remark The ancient Egyptians used

fluorite in statues and to carve scarabs, and

the Chinese have used it in carvings for more

than 300 years. In the 18th century, fluorite

was powdered in water to relieve the

symptoms of kidney disease.

fluorite is

soft and
difficult

to facet

pale bluish

green color

Octagonal Step Cut

fluorite may be

mistaken for

glass, feldspar,

beryl, or quartz

bright golden

• yellow color

Octagonal Step Gut

golden yelk

cubicfluorite

crystals

^ • stones are

facetedfor
collectors only

matrix

twinned

crystals

Fluorite Crystals
IN Matrix

green cubic

crystals

black hematite

inclusions

Fluorite Crystals
IN Matrix

colorless

cubic

crystals

Fluorite
Crystals in Matrix

SG
3.18 1.43

DR None Luster
Yij^g^^,
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palepink

color

specks ofblack

hematite

cut stones may be

highly polished

and bright

tiny white

quartz crystals

cubicfluorite

crystals

Cushion Step Gut

mauve cubic

fluorite

crystals

Fluorite Crystals
IN Matrix

white quartz

• crystals

Octagonal Step Cut Fluorite Crystals
Intergrown with Quartz

yellow and
purple

banding

smooth cleavage

• surface

massive

habit •

purple and
yelk

-• banding

green and
purple

Cleaved Fluorite
Crystal

Blue John Vase
This attractive banded
variety of fluorite has been
carved since Roman times.

The ancient Romans
beheved that drinking

alcohol from a cup made
of Blue John would allow

the drinker to imbibe
without becoming drunk.

Fluorite Rough

Cushion Step Mixed Cameo
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Crystal structure Composition Sodium aluiiiimim silicate S'/.

SODALITE
Sodalitc, whose name reflects its sodium content,

is found in all shades of blue and is a major

constituent of the rock lapis lazuli (opposite), so

the two are easily confused. However, unlike

lapis lazuli, sodalite very rarely contains brassy

pyrite specks, and it has a lower specific gravity.

Sodalite may contain white streaks of the mineral

calcite, and can be carved for use in jewelry.

• Occurrence Sodallte is usually found as

masses in igneous rocks. Crv stals are ver\' rare,

but twelve-sided cr\^stals have been found in

the lavas of the volcano Vesuvius in Italy,

although they are too small to be used in

jew^elr\'. Other localities include Brazil,

Canada, India, Namibia, and the USA.
• Remark The most important

commercial source of sodalite is

Bancroft in Ontario, Canada. It

was discovered during a royal

visit by Princess Margaret

of England. For this

reason, sodalite

from Bancroft is

sometimes called

Princess Blue.

white

falcite

Iffeons

Cabochon

luster

« semitranslucent

stone

white patches

of calcite •

Crystal structure Cubi Composition Complex

Hauyne
Hauyne forms part of lapis lazuli (opposite). It

is usually intergrown with other minerals and

is seldom found as individual crystals. Hauyne
has perfect cleavage, making cutting

difficult, so it is faceted

primarily for collectors.

• Occurrence
Hauyne is found as small

rounded grains in vol-

canic rocks. Ancient

volcanoes of Germany
and Morocco are the

best known sources.

patches of
cnstalsform
in matrix

Hauyne
Crystals
IN Matrix

2^ 2.40 1.50 (mean) DR
None

Luster
vj^reous to greasy



CUT STONES • 69

Crystal structure
y^^j^^^^

Composition ^^^^ containine lazurite and other

Lapis Lazuli (Lazurite)
Lapis lazuli is a blue rock made up of se\ eral

different minerals, including lazurite, sodalite,

hauyne, calcite, and pyrite. The composition

and color of lapis lazuli varies, but it is the

intense dark blue, with minor patches of

white calcite and brassy yellow pyrite, that

is considered to be the best quality.

• Occurrence Lapis lazuli is usua

found as boulders or within limestones.

The best quality lapis lazuli is from

Afghanistan and has been used in many
famous pieces, including the mask of

Tutankhamen. Argentinian lapis lazuli

is also of a high quality. A pale blue

variety occurs in the former USSR
and in Chile. Lapis lazuli from the

USA is a darker shade of blue;

Canadian specimens are lighter blue.

• Remark Lapis lazuli has been
worn in the belief that it will protect

the wearer from evil. It has been
imitated by stained jasper and by

paste with inclusions of copper.

Imitation lapis lazuli produced by

Pierre Gilson in France has a _
composition ver\^ similar to

natural lapis lazuli.

imitation stone

Bead Necklace
Specks of pyrite and
streaks of calcite are

visible in these lapis

lazuli beads.

softer than natural

lapis lazuli

Bl DOHA CaR\ ING
This car\ ing is made
from the highest

quality lapis lazuli

from Afghanistan.

main ingredient

of imitation stone

• is lazurite

brassy pyrite

• specks

GiLsox Imitation Cabochon Gilson Imitation Slab

veins of
brassy

pyrite

rock is sawn
open and
ground with

grits to give

flat surface

uneven

fracture
blue color due to

presence of lazurite •
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Crystal structure
Ibtragonal Composition

Calci:ium tungstate

SCHEELITE
Schcclite is quite soft and is therefore faceted

only for collectors of the unusual. It has high

dispersion and good fire, and varies in color

from a pale yellowish white to brown. Colorless

synthetic scheelite is used to imitate diamond
but can be distinguished by its birefraction. It

may also be colored by trace metals

in order to imitate other gemstones.
• Occurrence Scheeiite is found

in pegmatites and metamorphic rocks.

Ver\- large crv^stals over 1 lb (0.5 kg)

have been collected in Brazil, but

generally, larger cry^stals are not

sufficiently transparent to be faceted.

Other localities include Australia,

Italy, Switzerland, Sri Lanka,

Finland, France, and England.

goodfire

comers cut

off to avoid
chipping

scratches show
stone is soft

and easily

damaged

Brilliant Cut creamy yellow

scheelite

crystals •

gray ^H^^
magnetite

matrix

Brilliant Step Mixed

Square Step Cut

Scheelite
Crystals in Matrix

SG
6.10 1.92-1.93 DR

0.017 Luster
Yj|.j.g^^^ to adamantine

Crystal structure
Tetragonal Composition

^^^^^ Hardness
6/2

colorless

stone with

yellowish

tinge

Gassiterite
Cassiterite is the principal ore of tin. It is

usually recovered from mines as black opaque
grains, which are of little use in jewelrv. Crystals

are generally short, stubby prisms, though

transparent, reddish brown crystals with

adamantine luster are sometimes found,

and faceted for collectors. They could be

confused with diamond, brown zircon,

and titanite, but casserite has higher

specific gravity and distinct dichroism.

• Occurrence Cassiterite occurs

in pegmatites and can be washed into

alluvial deposits. Localities include the

Malay Peninsula, England, Germany,
Australia, Bolivia, Mexico, and Namibia.
• Remark The
name "cassiterite"

comes from the

Greek word,

kassiteros,

meaning tin.

double images

ofrear

facets

visible

Oval Brilliant Cut

black mineral

inclusions

transparent,

reddish

stone

opaque, short,

prismatic

• crystals

Brilliant Mixed

Round
Brilliant Cut

Cassiterite
Crystals in Matrix

SG
6.9.S

Rl
2.00-2.10 DR

0.100 '-^s^^'' Adamantine
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Crystal structure Tetragonal
Composition Complex silicate

Hardness

SCAPOLITE
Also called wernerite after the German geologist

A.G. Werner, scapolite ranges in color from pink,

purple, blue, yellow, and gray to colorless.

These colors reflect variations in composition,

from sodium-rich to calcium-rich. Crv'stals are

found as prisms that resemble sticks, giving

rise to the name "scapolite," derived from

the Greek words scapos, meaning rod,

and lithos, meaning stone.

• Occurrence ScapoUte is found

as crv^stals in pegmatites and in meta-

morphic rocks like mica schist and

gneiss. It also occurs in massive form.

Localities include Brazil, Myanmar,
Canada, Kenya, and Madagascar,

• REMARk'a cat's-eye effect

can be seen in some pink and

purple stones. ScapoUte may
easily be confused with

amblygonite, chrvsoberv'l,

and golden berv^l.

dark

mineral

Inclusions

transparent

stone

Mixed Cut

brilliant-cut

pavilion facets

variations in

sodium and
calcium in stone

cause gray tinges

Caboghon

0
massive

yellowish

rough

% pale yellow
• variety ^

Brilliant Step Step Cut Massive Scapolite

SG
2.70 1.54-1.58 DR

0.020 ^^st^^
Vitreous

Crystal structure
Tetragonal Composition yj^anium oxide

RUTILE
Natural rutile has many times the fire

shown by diamond, but it is masked by
the red, brown, or black body color. The
black material has been used in mourning
jewelrv-, but rutile is most usually seen as

rich, reddish brown, needlelike inclusions

within quartz or within other stones,

where the rutile cry stals create a

star effect by reflecting light.

• Occurrence igneous and

metamorphic rocks and alluvial

deposits in Australia, Brazil, the

USA, Italy, Mexico, and Noruav.

Polished
Quartz

metallic,

needlelike

rutile

inclusions

sprays

of rutile

• inclusions

Quartz
Cabochon

stone is known
as sagenite when

inclusions

% intersect at 60°

matrix

covered by

crystalline

• rutile

Baguette Mixed

Rutile
Roi:gh

4.25 0.287 "-^^^^^ Vitreous to metallic
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Crystal structure

'ly.traKcnal
|

Composition
/,r,,„,u.,n silicate

Hardness yi^^

Zircon
Zircon is most famous for its colorless stones,

which closely resemble diamonds and ha\ e

been used both intentionally and mistakenly

in their place. Although colorless when pure,

impurities will produce yellow, orange, blue,

red, brown, and green x arieties. Brown stones

from Thailand, Vietnam, and Kampuchea are

usually heat treated to change them into the

colorless or blue stones popular in jewelry.

Blue stones that revert to brown will regain

the blue if reheated. Blue zircon reheated in

the presence of oxygen will change to golden

yellow. Zircon may be distinguished from

diamond by its double refraction and by wear

and tear on its facet edges. It has been imitated

by both colorless glass and synthetic spinel.

Some zircon contains radioactive thorium

and uranium, which eventually break down
the crystal structure. Decayed stones are

known as "low" zircon, with a "metamict"

structure; undamaged material is "high" zircon.

• Occurrence Gem-quality crv-stals are

usually found as pebbles in alluvial deposits.

Sri Lanka has been a source of gem material

for over 2,000 years; other localities include

Myanmar, Thailand, Cambodia, Metnam,
Kampuchea, Australia, Brazil, Nigeria,

Tanzania, and ranee.

• Remark Zircon was behex ed ro

provide the wearer with wisdoir

honor, and riches, and loss of

luster was said to warn of

danger. The name is from

the Arabic zanj;////, which

derix es from the Persian

for "gold color."

• ro/or/ess

zircon

profiured

hy heating

reMis/i

hrown

nidlcrial

Ri:(:tan(;i LAR Step Cut

naturalgolden

• yellow color

Oval Mixed Cin

-• golden brown

is mostpopular

colorfor zircon

jewelry

Crystals in Matrix

green stones are

often decayed

''low" zircon

waterworn pebble

with polished

• surface

Green
Metamict"
Pebble

biofife mica

1.93-1.98 DR
0.059 Resinous to adamantine
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Crystal structure
Ictra^onal

Composition aluminum silicate
Hardness

6/2

Vesuvianite
1 his mineral was first discovered on the

Italian volcano Vesuvius as small, perfect

crystals. Also called idocrase, it may be red,

yellow, green, brown, or purple. It is seldom

used in jewelry, but it may be cut for

collectors. Crystals are usually thick

prisms with a square cross section.

• Occurrence There are

several varieties: californite from

California is green; rare blue

cyprine is found in Norway;

yellowish green xanthite is from

New York; green wiluite crs'stals

are from the former USSR. Other

localities include Austria, Canada,

Italy, and Switzerland.

• Remark Vesuvianite may be

confused with demantoid garnet,

diopside, epidote, smoky quartz,

tourmaline, zircon, and peridot.

polished

massive

nuitenal

yellowish

green

variety

Cushion Gut

Californite Cabochon

striations

parallel to

length of
crystal •

adamantine
luster

• tetragonal

prism with

smooth faces

Brilliant Step Mixed Vesuvianite Crystal Vesuvianite Crystals

3.40 .70-1.75 0.005 Luster
vitreous to adamantine

Crystal structure
Tetragonal

|

Composition 3^^;^^ aluminum beryllium silicate
p^^d^iiiT^

TUGTUPITE
Tugtupite was first discovered in 1960 in

Greenland, where it is carved for jewelry^

Colors include dark red to bright pink

and shades of orange. It may look mottled.

When it is placed in the dark, the paler

parts of the rock fade to white, but

exposure to light restores the color.

• Occurrence Tugtupite is found

as massive opaque material in pegmatite

veins. It also occurs in northern Russia.

• Remark The name derives from its

occurrence in Tugtup, Greenland, and
means "reindeer stone."

white albitefeldspar

associated with

tugtupite •

\

deep pink

brought out

by polishing

surface

pink

I
tugtupite

Cabochon Cameo Polished

Polished Stone

intergrown albite

feldspar

Tugtupite Rough

2.40 ^'1.49-1.50 ^^0.006 •-^^^^Witreous
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Crystal structure Hexagonal
Composition gerviiium aluminum suicate 77:

Emerald (Beryl)
Emerald derives its beautiful green color

from the presence of chromium and

vanadium. Emeralds are rarely flawless,

so stones are often oiled to fill and disguise

cracks, hide flaws, and enhance color. To
minimize the loss of material, the step cut

(also called the emerald cut) is commonly
used, but ancient engra\"ings are known,

and cameos, intaglios, and beads can

make the best of a flawed stone.

• Occurrence Found in granites,

pegmatites, and schists, as well as alluvial

deposits, the finest emeralds are from

Colombia. Other sources are Austria, India,

Australia, Brazil, South Africa, Egypt, the

USA, Norw-ay, Pakistan, and Zimbabwe.
• Remark Most emeralds used in

historical jewelrv- were from

Cleopatra's mines in Egypt,

which now yield only poor-

qualirv' emeralds.

inclusions

make stone

look cloudy

Tremolite inclusions may
be found in emeralds as

short rods or long fibers.

Pendeloqle

unusual

domedfront •—

I

stone IS semi-

• translucent

Polished Pebble

group of
inclusions

brilliant-cut

crown facets

Octagonal Cabochon

cracks and inclusions

• common in emerald

Synthetic emeralds have

characteristic veil or wisp-

like, liquid-filled inclusions.

good emerald-
green color

prism has

flat ends •

Sy nthetic Pendeloqle

scratched '^-^^fi^-i^^t-;

crystals

oftenfound
worn or

etched •

white

calcite

crystals

Hexagonal
Crystal

Pendeloque Step Cabochon CRYSTAL IN M.ATRIX

SG
2.71 1.57-1.58 DR

0.006 -^s^^^
Vitreous
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Crystal structure
,

Composition
i^^.^^ || silicate

Hardness
7'/.

Aquamarine (Bhrvl)
In the 19th century the preferred color for

iKiiiamarine was sea green, and indeed the

name itself means seawater. Today the most

\ alued colors are sky blue and dark. blue.

Aquamarine is dichroic, appearing blue

or colorless as the stone is viewed

from different angles. Gem-quality

aquamarine is found as hexagonal

crystals, which may be up to 39 in

(1 m) long and flawless, with

striations along the length of the

crystal. Aquamarine is often cut

with the table facet parallel to the

length of the crystal in order to

emphasize the deepest coloration.

• OCCURRENCE The best of the

gem-quality aquamarine is found in

Brazil, where it occurs in pegmatites

and alluv ial deposits of grav el, locally

called cascalho. Other localities include

the Urals (Russia), Afghanistan,

Pakistan, India, and, more recently

exploited, Nigeria. A dark blue

variety occurs in Madagascar.

• Remark Almost all aqua-

marine on the market has been

heat treated to enhance its color.

Care must be taken not to

overheat the stones, as they

mav become colorless.

untreated, sky

blue stone •—

cat^-eye effect

visible on

cabochon •

^^^^^
Octagonal Step Ci t

I fibrous habit

Cabochcxn

untreated stone has

• greenish tinge

step cut
jj^^f treatment

typicalfor has lightened
aquamarine

many small

facets •
Octagonal Step Cut

poor-quality^

flawed stone

Octagonal Step Cut

crystal is too green

and will require

heat treatment •

Brilllant Cut

popular
aquamarine
color

Aquamarine Crystals

Brilliant Step Cabochon

SG 2.69 L57-L58 0.006 Vitrc(
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Crystal structure Hexagonal Composition Ber\ llium aluminum silicate
Hardness

T/i

Heliodor (Beryl)
Heliodor, a yellow or golden yellow form of

beryl, has always been linked with the sun.

Gem-quality specimens are occasionally

found, but more often inclusions of

fine, slender tubes are present that

are visible to the naked eye.

• Occurrence Heliodor is found

associated with aquamarine in granitic

pegmatites. The finest quality

stones are found in the Urals

(Russia). Brazilian heliodor is often

a pale yellow and is step cut to

give depth of color. Heliodor from

Madagascar is a finer color. Other

localities include the Ukraine,

Namibia, and the USA.

golden yel/oxc'

color »

heart-shaped cut

keeps maximum
possible weight

y
Scissors Cut

brcel-edged

crystal with

flat ends

Marquise Table Baguette

Fancy Cut

Heliodor Crystals in Matrix

SG 2.80 1.57-1.58 DR 0.005 Luster Vitreous

Crystal structure Hexagonal Composition
Beryllium aluminum silicate T/:

GosHENiTE (Beryl)
Goshenite is the pure, colorless variety of

bervl. It has been used to imitate

diamond or emerald, by placing silver

or green-colored metal foil behind a

cut goshenite gemstone, then placing

the stone in a closed setting so that

the foil cannot be detected.

• Occurrence Goshenite is

named after Goshen, Massachusetts,

where it was first found. Present

localities include Canada, Brazil,

and the former USSR.
• Remark Pale and colorless

berv l was once used for the lenses in

spectacles, thus the German word for

spectacles, brille, may have been
derived from the word "beryl."

vitreous

luster

stones are

transparent

Fancy Cut
spiky inclusions

are common

crystals have
hexagonal

• outline

\

Brilliant Step Mixed

Brilliant Cut

Tabular Crystal

SG
2.80 1.58-1.59 DR

0.008 X'itrcous
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I Crystal structure
I lcxaf^(jnal

Composition
H^rvlliiini aluminum silicate-

Hardness

MoRGANiTK (Beryl)
Colored by manganese impurities, the pink,

rose, peach, and violet varieties of beryl are

called morganite, after banker and gem
enthusiast, J. Pierpoint Morgan.

Morganite tends to occur as short

and stubby (tabular) prisms and

is dichroic, showing either two

shades of the body color or

one shade and colorless.

• Occurrence The first

morganite to be described

was a pale rose-colored

specimen from California,

where it occurred with

tourmaline. Some of the

finest morganite is from

Madagascar; Brazil produces

pure pink crystals, as well as

some containing aquamarine

and morganite in the same
crystal. Other localities include

Elba (Italy), Mozambique,
Namibia, Zimbabwe, and

(recently discovered) Pakistan.

• Remark Stones with a

yellow or orange tinge may be

heat treated for a purer pink.

• typical

pale pink

color

vitreous

luster

Brilliant Cut

liquid-filled

inclusions

Drop-shaped Gut
pink colorfrom
manganese

Round Brilliant Gut

Brilliant Step Morganite Rough

SG
2.80 L58-L59 DR

0.008 •-^ste^
Vitreous

Crystal structure Hexagonal Connposition
Beryllium aluminum silicate

Hardness 717/2

Red Beryl
Very rare, and seldom seen as a cut stone, red

beryl nonetheless has an unusually intense

color, due to the presence of manganese.
• Occurrence Found in rhyoUtes

in the Thomas Mountains and Wah
Wah Mountains in Utah.

• Remark Red beryl is

also called bixbite (not to be

confused with bixbyite, a

manganese iron oxide).

prismatic red

beryl crystal
rhyolite

• matrix

Brilliant

Crystal
IN Matrix

SG .58-L59 DR
0.008 •-"^t^Witreous
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Crystal structure Hexagonal I
Composition calcium phosphate Hardness

Apatite
With a value of only 5 on the Mohs scale

of hardness, apatite is seldom faceted as a

gemstone, except for collectors. However,

when cut correctly, stones are bright with

strong colors. Transparent to opaque, apatite

occurs as colorless, yellow, blue, violet, or

green hexagonal prisms or tabular crystals.

• Occurrence Apatite is an abundant

mineral found in many types of rock,

but most gem-quality material is

associated with pegmatites. Blue

apatite from Myanmar is strongly

dichroic, showing colorless or blue

when viewed from different

directions. Fibrous blue apatite

from Myanmar and Sri Lanka
may be cut en cabochon to show
a cat's-eye. Chatoyant stones are

also found in Brazil, along with

yellow, blue, and green varieties.

Other localities include the Kola

Peninsula (Russia), Canada, East

Africa, Sweden, Spain, and Mexico.
• Remark Spanish apatite is

often called "asparagus stone,"

because of its yellowish green color.

cut stones are

bright and
strongly colored

blue-gray

fibrous

apatite

chippedfacet

edge, due to

Rectangular
Step Cut

pyramidal

end

Cushion Mixed Cut
yellow

hexagonal colorless apatite

pnsm crystal

Baguette Step

Apatite
Crystal

quartz •

andgibertite

matrix

Step Cabochon

Apatite Crystals
IN Matrix

SG
3.20 1.63-1.64 DR

0.003 Luster
Vitreous
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Crystal structure

,
I Composition

ma.iincsium aluminum oxide

Taaffeite
1 aaffcitc is \ cry rare, and is unique in that it is

the only gcmstone not recognized as a new
mineral species until it had been faceted. The
first sfiecimen (see right) was found by C.ount

Taaffe in Ireland, in a jeweler's box of stones. It

looked like spinel, had a pale mauve tinge, and

was cushion cut, but was eventually found to be

a new, doubly refractive (rather than singly

refractive like spinel) mineral. Since then,

more specimens have been found:

these range in hue from red to

blue to almost colorless.

• Occurrence Taaffeite

occurs in Sri Lanka, China,

and the former USSR.
• Remark No imitation

taaffeites appear to exist.

Cl SHio.N Cut

transparent

stone

first specimen

to be identified

• ;^/a\is/i

mauve color

semi-

translucent

pebble •

luster

Brilliant Brilliant Cushion

Round Brilliant Gut

Taaffeite Roi ciii

SG
3.61 1.72-1.77

DR
0.004 L^^te^

Vitreous

Crystal structure Hexagonal Composition g^^j^^ titanium silicate

Benitoite
The blue cry stals of benitoite were

discox ered in 1906 by a mineral prospector

who mistook them for sapphires. Cr\ stals

are shaped like flattened triangles and

ha\"e a strong dispersion similar to

diamond, but this is masked by the

color. Dichroism is strong: the

stone appears blue or colorless

when \ iewed from different

angles. Colorless crystals occur

but are rarely faceted.

• Occurrence Cry stals

occur in veins in blue schists.

The sole source is in San Benito

County, California, after which

the stone is named.

pyramidal
• end

appears colorless

at certain angles

Bnlliant Brilliant Cushion

Benitoite Crysta
Fragment

Benitoite Crystals
IN M.\TRIX

SG3.67 ^' 1.76-1.80 0.047 •-^^t^^
Vitreous
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Crystal structure Trigonal
Composition

^-^y^^^^ ^-^^^^-^^

Rock Crystal (Quartz)
Colorless and transparent, rock cry stal is the

most widely distributed variety of quartz, one

of the most common minerals of the Earth's

crust. The cr\'stals are usually found as

colorless hexagonal prisms, with pyramida

ends and striations perpendicular to their

length; they are often twinned. Clea\ age

is poor and fracture conchoidal.

• OCCURREXCE Although found

worldwide, the most important

sources of rock crystal are in Brazil.

Other localities include the Swiss

and French Alps, where fine

cry stals occur, and Madagascar,

the former I'SSR, and the USA.
• Remark The name "quartz"

comes from the Greek word

kntstallos. meaning ice, because it

was thought that quartz was ice

formed by the gods. Since the

Middle Ages, crystal balls made
of rock cr>-stal have been used to

predict the future. Today, rock

cr^'stal is used in lamps, lenses,

and the manufacture of glass

and precision instruments.

Synthetic rock cry stal has

been produced since 1950

for use in watches.

Polished Rock Crystal
This flat disk of polished rock

cr\stal has been engraved and
set with an enameled mono-
gram of blue, black, and gold.

Polished Bead

hexagonal

crystals •

pyramidal
• ends

colorless through

yellowish shading
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Crystal structure
^lyj^^^^,

C°"^P°^'^'°" Silicon dioxide
Hardness

Amethyst (Quartz)
Crystalline quartz in shades of purple, lilac, or

mauve is called amethyst, a stone traditionally

worn to guard against drunkenness and to instill

a sober and serious mind. Amethyst is dichroic,

showing a bluish or reddish purple tinge when
viewed from different angles. Usually faceted

as a mixed or step cut, amethyst has distinctive

inclusions that look like tigerstripes, thumbprints,

or feathers. Some amethyst is heat treated to

change the color to yellow, producing citrine

(see opposite). Crystals that are part citrine and

part amethyst are called ametrine.

• Occurrence Amethyst is found in alluvial

deposits or in geodes. Some of the largest geodes

containing amethyst are in Brazil. Amethyst from

the Urals (Russia) has a reddish tinge; Canadian

amethyst is violet. Other localities include Sri

Lanka, India, Uruguay, Madagascar, the USA,
Germany, Australia, Namibia, and Zambia.
• Remark Poor quality material is often

tumbled to make beads. If a stone is pale it

may be set in a closed setting or have foil placed

behind it to enhance the color. Amethyst has

been imitated by glass and synthetic corundum.

purple stone

from Russia

Characteristic tigerstripe

inclusions are caused by

parallel, liquid-filled canals.

Tie Pin
Amethyst jewelry was popular in the

late 19th century. This handsome
gold tie pin is adorned with an

octagonal step-cut amethyst.

I

typical

purplish

violet

color

alternate colors

due to twinning

Oval Mixed Gut

color darkens

toward tip of
amethyst crystal
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,Sta: SVjC'u'B
Trisonal Silicon dioxide

Citrine (Quartz)
Citrine is the yellow or golden yellow variety

of quartz. The yellow coloration, due to the

presence of iron, is also responsible for the

name, derived from the word cirrus.

Natural citrine is usually a pale yellow,

but rare: most citrine on the market is

heat-treated amethyst (see opposite).

• Occurrence Oem-quaiin.

citrine is extremely rare. The best

material is found in Brazil. Spain.

Madagascar, and the former USSR.
• RE>L\Rk Citrine has been used to

imitate topaz (see pp. 106-107) and

was once called Brazilian topaz.

orange tinge often

seen in citrine

Mixed Gut
« yellow

color due to

presence of
iron

pyramidal
end •

Mixed Clt
Pendeloque

BriBant Pendeloque Cabochon Citrine Crystal

SG
2.65 1.54-1.55 ^0.009

Crystal structure y^g^^^, I
Co-oos^on 5-,^^^ ^^^^^^ Hardness

Rose Qu artz
Pink or peach-colored quartz is called rose

quartz and is mainly used in decorative

carv ings. Its color is thought to be due to

the presence of small amounts of titanium.

Cn.-stals of rose quartz are vers- rare: more
usually, massive lumps are found, which

can be car\ ed or cut en cabochon or

as beads. Transparent material is

uncommon: it is usually cloudy or

cracked, partly because it is so

brittle. Rutile inclusions in rose

quartz may produce a star effect

when the stone is cut en cabochon.

• OCCURRENCE Rose quartz

is found in pegmatites. The best

material is from Madagascar, but

Brazil produces a greater quantity".

Other sites are the USA (Colorado),

the former USSR. Scotland, and Spa

Rose Quartz Seal
Intaglio seals such as

this, made with an

incised rather than

a raised design,

were ver>- popular

in ancient Rome.

rose quartz

crystals •

crystals are

typically

cloudy

Mixed Cameo

Rose Quartz
Crystals

^2.65 ^' 1.54-1.55 ^0.009 L"^^
Vitreous
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Crystal structure
'jYiaDnal

Composition
^jjj

Brow N Qi artz
Brown tiuartz includes crystalline quartz of

a light brown or dark brown color, grayish

brown "smoky" quartz, and the black variet\

called morion. Brown or smoky quartz from

the Cairngorm Mountains of Scotland is

called cairngorm. W hen irradiated, colorless

cjuartz may change color to grayish brown,

stiggesting that brown quartz may have been

formed by natural radiation w ithin the ground.

Brown quartz crs stals are hexagonal prisms

w ith pyramidal ends, in which inclusions of

the mineral rutile may be present.

• OCCI RRENGE Cr\ stals w eighing as much
as 650 lb (300 kg) have been found in Brazil.

Other localities include Madagascar, the Sw iss

Alps, the I'SA (Colorado), .Australia, and Spain.

• Remark Much of the smoky quartz on the

market is in fact irradiated rock cry stal. Brow n

quartz has been confused with andalusite,

axinite, idocrase, and brown tourmaline.

Snl FF Bottle
Like most varieties of

quartz, smoky quartz

may be polished and
fashioned in many ways.

This snuff bottle, with

red stopper and spoon,

is of Chinese origin.

• color may he

due to natural

irradiation

Fa.NCY-CI T S.M()K\ Ql ARTZ

Brilliant-ci T
S.MOK\ Quartz

opaque •—
hexagonal

prism

horizontal •

striations on

prism face

characteristic

grayish

brvurn

—• color

pyramidal

• end

incised

tmazc <

Intaglio Seal
This incised intaglio was
car\ cd in smoky quartz and
has been set in a polished

octagon of obsidian, w hich

is a natural volcanic glass.

Intaglio seals were popular

with the ancient Romans.
This piece depicts a

Roman wearing a helmet.

Mixed Cameo

smoky *

quartz

intaglio

Morion
Crystal

polishing of one facet

makes interior visible

Watfrwxirn
Cairnc.orm Pfbblf

2.65 1.54-1.55 0.00^) •-"^^^^N-itreous
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Crystal structure trigonal I
Composition

^-y^^^^^ dioxide Hardness
y

AVENTURINE QUARTZ
This form of quartz contains inclusions of

small crystals that reflect light and give a

range of colors - depending on the nature of

the inclusion. Green aventurine quartz has

platy inclusions of green fuchsite mica; pyrite

inclusions give a brown color; a greenish brown

color may be due to the mineral goethite. Other

inclusions result in bluish white, bluish green,

or orange varieties.

• Occurrence Aventurine

quartz is found in Brazil, India, and

Russia. Other localities include the

USA, Japan, and Tanzania.

• Remark Aventurine quartz has

been confused with aventurine

feldspar, amazonite, and jade. A
simulant known as goldstone has

been made to imitate both

aventurine quartz and aventurine

feldspar. It contains small triangles

and hexagons of copper held in

glass. With a lOx hand lens it

should be possible to see the

outlines of the copper spangles.

brassy yellow

mica inclusions

• oval

orange-brown

cabochon

Cabochon

fuchsite

mica

inclusions

give green

color

The copper inclusions in

goldstone are visible with

a lOx hand lens.

Polished Slab

Caboclion Cameo Polished

cryptocrystalline

quartz with light-

reflecting inclusions

Aventurine
Quartz Rough

SG
2.65 1.54-L55 0.009 "-^^ter

Vitreous

Crystal structure
Trigonal Connposition 3^^^^^ ^.oxidc Hardness

Milky Quartz
This form of quartz derives its distinctive

milky white or cream color from inclusions of

gas and liquid bubbles. The degree of

milkiness depends on the number and
size of inclusions present. Crystals are

hexagonal prisms with pyramidal ends,

• Occurrence Very large crystals

are found in Siberia. Other localities

include Brazil, the European
Alps, Madagascar, the _
USA, and Namibia.
• Remark When
polished or cut en

cabochon, it may be

confused with opal.

milkiness

due to gas

and liquid

• inclusions

double

pyramidal

ends

Oval (Cushion Cut

Brilliant Cameo Hexagonal Crystal

SG
2.65 1.54-1.55 DR 0.009 Vitreous
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Crystal structure
-p^j^,^^^.

Chatoyant Quartz
The three varieties ot (}uartz described here all

have a fibrous structure, with inclusions of

crocidolite (blue asbestos) that cause a cat's-eye

effect known as chatoyancy. This effect is best

seen when the stones are cut en cabochon. Each
stone displays different colors according to the

exact nature of the inclusions. The grayish

yellow, semitranslucent appearance of

quartz cat's-eye is due to inclusions of

crocidolite "asbestos" and, less

commonly, hornblende. It has a

silky luster. "Tiger's-eye" is black,

with iron oxide staining that gives

yellow and golden brown stripes.

"Hawk's-eye" forms when
crocidolite changes to quartz, but

the blue-gray or blue-green color

of the original material remains.

• Occurrence Quartz cat's-eye

comes from Sri Lanka, India, and

Brazil. The most important source of

tiger's-eye is in South Africa, where it is

found in thick slabs, together with the less

common hawk's-eye- Chatoyant quartz

is also found in Australia and the USA.
• Remark Chatoyant quartz is always called

quartz cat's-eye to avoid confusion with other

chatoyant gems, particularly chrysoberyl.

wavy, fibrous

structure

markings resemble

• fii^erstripes

Polished
Tiger's-eye

Tiger's-hyh

Polished Slab

yellow-brown

stripes due to iron

oxide staining

original blue color

andfibrous
structure retained \

pale, almost

colorless

quartz •

Hawk's-eye Rough

cabochon cut

brings out cat's-

eye effect

Hawk's-eye Cigarette Box
In this attractive ornament, made
of polished slices of blue hawk's-

eye, the wavy, fibrous nature of

the original asbestos can be
clearly seen. Partial oxidation

has created a few yellow waves.

waterwomfragment
exhibitsfibrous

structure

Polished

rough displays no

chatoyancy

Quartz
Cat's-eye Rough

2.65 ^' 1.54-L55 0.009 •-"^^^^ Vitreous
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Crystal structure Trigonal
Composition g-jj^^^ ^-^^-^^

Quartz with Inclusions
Quartz specimens with mineral inclusions are

ver\- common and make attractive gemstones.

"Rutilated quartz" or "sagenite," popularly

known as Venus-hair stone, is quartz with

needlelike rutile cn-'stals. These may be

red, black, or brassy yellow and have a

metallic luster. "Tourmalinated quartz"

has inclusions of black tourmaline, which

form prismatic or needlelike cr\-stals.

Opaque, metallic yellow inclusions of

gold are found in specimens of "gold

quartz." Inclusions of silver may also be

found within quartz, often in branchlike

dendrites, and are silvers- gray or black,

opaque, and metallic. The iron minerals,

goethite and pyrite, are also found as

inclusions. If cut en cabochon, quartz containing

goethite may show the cat's-eye effect.

• OCCURREXCE Quartz with inclusions

is found in Madagascar, Brazil, South Africa,

India, Sri Lanka, Germany, and Switzerland.

Perfume Bottle
This piece of quartz

contains distinctive

inclusions of black,

needlelike tourmaline

cr\stals. It has been
shaped, hollowed

out. and polished

to make a bottle.

• needlelike

tourmaline inclusions

Brilliant Bead Cabochon Cameo

hexagonal

quartz

prisms

rutilated
Quartz Crystals

IX Matrix

2.65 ^' 1.54-1.55 0.009
L"^^^^ Mtreous

Crystal structure
trigonal

Composition
gjij^^^ ^^^^^^^

Hardness

Fire Agate (Chalcedony)
Fire agate belongs to the chalcedony

family of microcrystalline quartzes. These
stones are either solid colored or have

bands or mosslike or dendritic inclusions

(agates). The distinctive iridescent colors of

fire agate are caused by layers of iron oxide

within the quartz. This rainbow effect may
be brought out by cutting en cabochon.

• Occurrence Fire agate is found

in the USA (Arizona) and Mexico.
• Remark iris quartz has a similar irides-

cence, but this is caused by internal cracks.

iridescence

brought out by

cabochon cut

iron oxide

inclusions

give "oily"

effect

Fire Agate
Cabochon

rainbow

colors

Bead Cabochon Mixed Cameo

Polished Fire
Agate Pebble

2.61 ^' 1.53-1.54 0.004 •""^^^^ Vitreous
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Crystal structure
-j

Composition
Silicon dioxide

Agate (Chalcedony)
Agates occur in nodular masses in rocks such as

volcanic lavas. When split open, they reveal an

amazing variety of colors and patterns and a

distinct banding that distinguishes agate from

other kinds of chalcedony (the compact, micro-

crystalline variety of quartz). Band colors are

determined by the differing impurities present,

although, since it is porous, agate is often dyed
or stained to enhance the natural color. Agate

also occurs in several distinct forms. Fortification

agate has angularly arranged bands resembling

an aerial view of a fortress. Moss agate (or mocha
stone) is translucent and colorless, white or gray,

with dark, moss- or treelike (dendritic) inclusions.

It is usually cut as a thin slab or polished as

ornaments, brooches, or pendants. Petrified

wood is fossilized wood that has had its organic

matter replaced by agate.

• Occurrence Probably the most famous

area for agates is Idar-Oberstein in Germany,

where agate has been collected since 1548. Most
agate now comes from the huge deposits in

Uruguay and Brazil. Moss agate occurs in the

Hindustan area of India; also China and the USA.
The most famous petrified wood is found in the

Petrified Forest in Arizona. Agates are also found

in Mexico, Madagascar, Italy, Egypt,

India, China, and

Scotland . f)arallel bands

• andpatterns

angular and
wavy agate

handing

white quartz

crystals

Stained and Polished Oval

distinctive concentric

banding •

Stained and Polished Slice

• agate is often

collectedand
polished by

enthusiasts agateforms in

cavities in

volcanic rocks

silica-rich

fluids give

color to

bands

Agate Roljgh

^' L53-1.54 '^^0.004 Vitreous
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black dendritic

inclusions •

iron oxides cind

hydroxides form tret

like inclusions

pale cream

background

Landscape
Agate

inclusions

appear to

create a scenic

landscape

Moss Agate
Brooch Stone

Fortification Agate Ror(;n
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Crystal structure , Composition,.,. ,.

1 ri^onal Silicon di
Hardness

Onyx, Sard, and
Sardonyx (Chalcedony)
Onyx, sard, and sardonyx are all varieties of

the microcrystallinc quartz, chalcedony. Onyx
is similar to agate (see pp.88-89), but it has

straight rather than curved bands. These may
be brown and white or black and white. Sard

is a brownish red variety, also similar to agate.

Sardonyx, a blend of sard and onyx, has the

straight white bands of onyx and the brownish

red of sard. All three varieties are carved as small

sculptures and intaglios, or they may be polished,

tumbled, or cut as beads. They are renowned as

excellent materials for inlay work. Since ancient

Egyptian times, onyx has been stained to improve

or change its color. Much onyx has been produced

by soaking agate in a sugar solution, then heating

it in sulfuric acid to carbonize the sugar particles.

Sard may be imitated by saturating chalcedony

with an iron solution.

• Occurrence Found worldwide, they are

formed by the deposition of silica in gas cavities

in lavas, which results in the distinctive bands.

• Remark Onyx seals were very' popular with

the Romans, who carved the pattern of the seal in

negative relief to give a raised print. They often

used stones with several layers, each of a different

color, which were then individually carved to

produce a different pattern in each layer.

straight

and white

banding,

characteristic

of onyx

Flower Cameo
This cameo was

worked from a

single piece of onyx.

The dark, opaque
layer has been
carved away in the

shape of a flower

to reveal the pale

layer beneath.

Straight Seal
The straight layers

of onyx have been
exposed to dramatic

effect in this seal, an

ornament popular

with the Romans.

vitreous luster on

some surfaces

parallel bands

ofdifferent

colors

Polished
Onyx Slab

Luster
Vitreous
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Crystal structure
-lYjjronal

Composition .i- , j- • i ..SilKoii dioxide
Hardness

j

Cum soprash/Prash
(Chalchdony)
Used by both the (Jreeks and Romans as

a decoratix e stone, chrysoprase, a trans-

lucent, apple green stone, is the most

valued variety of chalcedony. The color,

derived from the presence of nickel, may
fade in sunlight, and stones may then be

confused with fine jade (see pp. 124-1 25)

• Occurrence Mines in Poland and

Czechoslovakia once produced very fme
chrysoprase. However, since 1965, the

best quality material has come from Queens-

land (Australia). Other localities are Brazil,

California, the Urals (Russia), and Austria.

• Remark Another green chalcedony, prase,

has a more somber hue and is vers- rare.

Pkasi-: Cami;()
Set in gold as an

ornamental pin,

this piece of fme
green prase has

been carved and

_^
polisiied into a

n classically styled

;
—

fragments of

host rock

apple green

chrysoprase

Bead Cabochon Cameo Chrysoprask Roi i(;ii

2.61 ^' 1.53-1.54 0.004 Luster
Vitreous to waxy

Crystal structure
Trigonal

Composition
^-^y^^^^ jj^^j

^

Jasper (Chalcedony)
Jasper is a massix e, fme-grained, opaque variety

of chalcedony, believed to protect against sight

defects and drought. It occurs in shades of

brown, grayish blue, red, yellow, and green,

and mixtures of these. "Orbicular" jasper

has w hire or gray, eye-shaped patterns

surroimded by red jasper. "Ribbon" jasper

is striped and used in carvings, cameos,

and intaglios, which show off its layered

structure. Hornstone is a gray variety.

• Occurrence Red jasper

occurs in India and \'enezuela;

\ arious colors occur in the USA,
especially orbicular jasper in

California; red and green ribbon

jasper occurs in Russia. It also

occurs in France and Germany.

stone may break

easily atjunction

ofstripes •

polished

surface

Riband Jasper FRA(iMHNT

mammillated
• habit

iron oxide gives

red coloring

white

quartz

Cameo Polished

Red Jasper Roucjh

Red Jasper Roi kjh

2.61 ^' 1.53-1.54 0.004 •-^^ter
Vitreous
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Crystal structure Trigonal I
Composition

^-^y^^^^ dioxide
Hardness

y

Carnelian (Chalcedony)
Also called cornelian, this translucent, reddish

orange variety of chalcedony was once

thought to still the blood and calm the

temper. Its various shades of red are due

to the presence of iron oxide. Stones may
be uniformly colored or faintly banded.

• Occurrence The best carnelian

is from India, where it is placed in the

sun to change brown tints to red.

• Remark Most carnelian on the

market is stained chalcedony from

Brazil or Uruguay.

-• typical reddish

orange stone

from India

color bands

formed by iron

oxide impurities

Bead Cabocinon Cameo

Polished Carnelian
Fragment

SG
.61 1.53-1.54 DR 0.004 treous to waxy

Crystal structure
Trigonal

Composition
Silicon dioxide

Bloodstone and Plasma
(Chalcedony)
Bloodstone (also called heliotrope) and

plasma are both opaque, green, spotted

varieties of chalcedony, used for decorative

carvings and cameos. The dark green of

bloodstone is spotted with red because

of the presence of iron oxides. These
distinctive spots seem to resemble blood,

giving the stone its name. Plasma is also

green and may have yellowish spots.

• Occurrence India is the primary

source of bloodstone, but it also occurs

in Brazil, China, Australia, and the

USA. Plasma is mined in Zimbabwe.
• Remark in the Middle Ages,

bloodstone was attributed with

special powers, as the spots were
thought to be the blood of Jesus

(Christ. In Germany, hematite is

also called bloodstone, so this

variety is known as bluestone.

scattered

rrd spots

and vein.

Roman Cameo
The typical red

spotting in dark

green bloodstone

appears as an

almost solid mass

in the high relief

of this cameo.

raised relief

cardedfrom
red spotting

polished material

often used as inlay
very deep

• ^reen

Bead Cameo Polished

P()Lism:i)

Bloodstone Slab

PLASMy\ Roii(;ii

SG
2.61 1.53-1.54 DR

0.004 L^s^^^
Vitreous
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Crystal structure Composition Aluminum oxidi
Hardness

Ruby (Corundum)
Ruby - the name given to red, Ke'm-ciuality corundum - is

one of the best gemstones for jewelry settings. Rubies may be

any shade of red, from pinkish to purphsh or brownish

red, depending on the chromium and iron content

of the stone. Frequent twinning of the crystals

makes the material liable to fracture, yet ruby

is a tough mineral, second only to diamond in

hardness. Crystal prisms are hexagonal with

tapering or flat ends. As the crystals grow,

they form new layers, and, depending on the

geological conditions and minerals present,

color variations called zoning occur.

• Occurrence Worldwide in igneous and

metamorphic rocks, or as waterworn pebbles in

alluvial deposits. The finest stones come from

Myanmar; those from Thailand, the primary-

source, are brownish red; Afghanistan, Pakistan,

and Vietnam yield bright red stones; those from

India, the USA (North Carolina), Russia,

Australia, and Norway are dark to opaque.
• Remark in 1902, a Frenchman, Auguste

Verneuil, produced a synthetic ruby crystal by

exposing powdered aluminum
oxide and coloring material

to the flame of a blowtorch.

rubies were

thought to ward
offmisfortune

and ill health
Rutile inclusions cause a

silky appearance, which
heat treatment will remove.

mixed cut is

typicalfor rubies

star effect seen in

cabochons when rutile

inclusions present

Cushion Mixed Gut

manufactured by

y Verneuil method

RossER Reeves Ruby

Step-cut Synthetic pinkish red

crystal •

Color zoning indicates

the layers of growth in

a crystal. They can be

seen here as a series of

concentric hexagons,

which appear parallel to

the prismatic crs stal faces

purplish

red coloration

Cabochon largestgem-

quality crystals

arefrom
Myanmar >

Brilliant

Ruby Crystal
Step Cabochon Mixed

4.00 1.76-1.77 0.008 •-^^t^^
Vitreous
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Crystal structure Trigonal
Composition Aluminum oxide

Hardness

Sapphire (Corundum)
All gem-quality corundum that is not red is

called sapphire, yet this name is popularly

associated with the color blue. Variation in

color, due to iron and titanium impurities,

spans many shades, but the most valuable is

a clear, deep blue. Some stones, called "color-

change sapphire," exhibit different shades of

blue in artificial and natural light.

• Occurrence Good-quality sapphire

is found in Myanmar, Sri Lanka, and

India. The best Indian sapphire is

cornflower blue and is found in

Kashmir, either in pegmatites

or as waterworn pebbles in

alluvial deposits. Sapphire

from Thailand, Australia,

and Nigeria is dark blue,

and may appear nearly

black. Montana produces

sapphire of an attractive

metallic blue. Other localities

include Cambodia, Brazil,

Kenya, Malawi, and Colombia.
• Remark Synthetic sapphire

production began in the late 19th

century. Commercial quantities became
available in the early 20th century.

• rutile inclusions

create 6-rayed star

effect in cabochons

pale blue Sri

Lankan stone

Brilliant Cabochon Cameo

Carved Buddha
Since the Middle Ages,

sapphire has symbolized

the tranquility of the

heavens, bestowing

peace and amiability

upon the wearer and

suppressing wicked and
impure thoughts.

''Kashmir

blue''

crystals

sapphire crystal

has intergrown

with tourmaline

Blue Sapphire *

Crystal
black

tourmaline

SG
4.00 1.76-1.77 DR

0.008 '-^^t^'' Vitreous

Crystal structure
^^jg^^^.

Composition Aluminum oxide
Hardness

Padparadsgha (Corundum)
Padparadscha is a very rare, pinkish orange sapphire.

It is the only variety of corundum other than ruby

that is given its own name, rather than being

referred to as a sapphire of a particular color.

The name derives from a Sinhalese word
meaning "lotus blossom."

• Occurrence Sri Lanka.
• Remark Like all

varieties of corundum,
padparadscha is an excellent

jewelry stone, second only to

diamond in hardness. Mixed

vitreous

luster •

characteristic

pinkish orange

color

• truncated

heart shape

Mixed Gut

SG
4.00 .76-1.77 DR

0.008 Vitreous
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Crystal structure - Composition Muniinum oxide

GOI.ORLHSS SaPPHIRK
(Corundum)
1 he different eolors found w ithin members of

the eorundtim group are due to small amounts

of metal oxide impurities. Corundum without

impurities (and therefore without color) is rare,

but when found is classified as colorless

sapphire. Stones made up of different colors,

including colorless areas, are more common.
Stones like these are generally oriented by the

cutter so that the color is at the base. Then,

when viewed from above, color fills the stone.

• Occurrence Truly colorless sapphire is

found in Sri Lanka. Cloudy or milky-

colored sapphire is also found in Sri

Lanka and referred to locally 2LSgeuda.

Heat treatment ofgeuda produces

blue sapphire, much of which is

faceted and used in jewelr\-. Some
Sri Lankan corundum shows red,

blue, and colorless areas, which

may be faceted or polished to

give an interesting stone.

• Remark Synthetic

colorless corundum has been

produced by the \'erneuil

method since about the

1920s and has been

called diamondite.

( uhodion s/iuTc

6-rayed star «

near-colorless

stone with

grayish tinge

elongated

cut •

bubblelike

inclusions

SXAR-STONli CaBOCHON

• colorless

sapphire

isfree

from
impurities

pyramidal

end f

Brilliant

pure,

colorless

stones are

,

rare

twinned,

prismatic

crystal

Mixed Cut

Brilliant Cabochon Colorless Crystal

4.00 ^' L76-L77 0.008 Luster
yj^^g^^g

Crystal structure
trigonal

Composition Aluminum oxide
Hardness g

Green Sapphire (Corundum)
P rom medie\"al times until the end of the 19th

centur\\ green sapphire was known as "oriental

peridot." Many sapphires that appear green

actually consist of ver\- fine alternating bands

of blue and yellow sapphire, which may be

visible under a microscope.

• Occurrence Green
sapphires are found in

Thailand, Sri Lanka, and

Australia (Queensland "7
^

and New South Wales). Brilliant

very dark

• green color

• vitreous

luster

Cushion Cut I

SG 4.00 1.76-1.77 DR
0.008 Vitreous
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Crystal structure
-prjgorial

Composition Aluminum oxide

Pink Sapphire
(Corundum)
Pure pink sapphire is colored by very small

quantities of chromium, and with increasing

amounts of chromium it forms a continuous

color range with ruby. Tiny amounts of iron

may produce pink-orange stones called

padparadscha (see p.95), or iron and titanium

impurities together may make a purplish stone.

Pink sapphires are often cut with a deep profile

• Occurrence Pink sapphires, from a very

pale and delicate pink to a near-red, occur in

Sri Lanka, Myanmar, and East Africa.

• Remark Like rubies (see p.94),

pink sapphires are believed to ward

off ill health and misfortune. For

the wearer to gain the benefit

of the stone, however, it has

been thought necessarv' for

it to be worn directly on the

skin. Therefore stones are

cut so that, when set in a

piece of jewelry^ the back

makes contact with the skin.

Cushion Mixed Cut

'stones may be worn next to the skin

• for maximnm repute^/ benefit

• pink color

derivesfrom
chromium

Sri Lankan
stones range

from pale

pink to red

striations on

^
crystalface

Oval Mixed Gut

Brilliant Cushion Pendeloque Pink Sapphire Crystal

SG
4.00 L76-L77 DR

0.008 Vitreous

Crystal structure
y^jg^^^,

Composition Aluminum oxide

Yellow Sapphire
(Corundum)
Until the end of the 19th century, yellow

sapphire was known as "oriental topaz"

(only blue corundum was called sapphire).

Nevertheless, yellow and greenish yellow

sapphires make unusual and attractive

gemstones in their own right.

• Occurrence in Queensland and
New South Wales (Australia), a

greenish yellow sapphire is

found that may be faceted.

Similar stones occur in

Thailand and pure yellow

stones in Sri Lanka, the USA
(Montana), and East Africa.

Brilliant

yellow sapphire,

formerly known as

oriental topaz

barrel-shaped

crystal with

tapering ends

Cushion
Mixed Cut

Waterworn
(]R\ STAL

SG
4.00 L76-1.77 DR

0.008
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Crystal structure
^j-^j^^,,^^,,

I Composition Hardness

Galcjite
Common worldwide, calcite is the

principal component of limestones

and marbles and of most stalactites

and stalagmites. It can also be found as /

large, transparent, colorless, complex

crystals, or as prismatic crystals inter-

grown with other minerals. Because

of its softness it is faceted only for

the collector, but marbles and brown,

banded calcite from limestone caves are

used for both decoration and carving. "Iceland Spar'
• Occurrence Italy is famous for fmc- Rhomb
quality marbles, particularly the creamy

ff

* calcite crystals

are highly

birefractive

• vitreous luster

on-front, pearly

luster at sides

7'ed tinge due to

iron oxides *

Carrara marble. Transparent, colorless

rhombs are known as "Iceland spar"; a

white fibrous variety, cut en cabochon,

shows the cat's-eye

effect. Pink and

green crystals

occur in the

USA, Germany,
and England.

transparent,

colorless

crystals

Step Polished

Prismatic
Calcite Crystals

i
SG

2.71 1.48-1.66
DR

0.172 Luster
vitreous to pearly

Crystal structure
Trigonal

Composition
Berx'llium si

Hardness
IVi

Phenakite
Phenakite is a rare mineral found as w^hite or

colorless tabular crs^stals or stubby prisms.

T\\ inning is common and distinguishes it from

rock crs stal (see p. 81), w ith w^hich it is often

confused (hence its name, derived from the

Greek word for "cheat"). Transparent crystals are

faceted for the collector and are hard and bright.

• Occurrence Phenakite occurs in

pegmatites, granites, and mica schists. The
best cr\ stals are found in Brazil, the Urals

i Russia), and the USA (Colorado).

Other localities include Italy, Sri

Lanka. Zimbabwe, and Namibia.
• Remark a pebble weighing

1,470 carats was found in Sri

Lanka and faceted to a 569-carat

oval and several smaller stones.

r
Brilliant

Brilliant Cut

^ ^ • stones arefaceted

phenakite has

silvery look

when cufwell

vitreous

luster

crystals have

wedge-shaped

ends f

3
Mixed

Brilliant Gut

Phenakite Crystal

SG 2.96 1.65-1.67 0.015 L^^t^^
Vitreous
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Crystal structure Xrigonal
Composition Hydrated copper silicate

DiOPTASE
Dioptase is a beautiful, vivid emerald green with

a hint of blue. It has ver>' high fire, but this is

masked by its strong color, which may make stones

translucent rather than transparent. Prized by the

collector for its color, it is nonetheless rarely

faceted, as stones are brittle and fragile, and too soft

to be worn. It is sometimes confused with emerald.

• Occurrence The
best quality crystals

are found in copper

deposits in Russia,

Namibia, Zaire, Chile,

and the USA (Arizona). Brilliant Cabochon

crystals

have perfect

cleavage

emerald to

bluish green

\ coloration

Dioptase Cr^ stals

SG
3.31 1.67-1.72

DR
0.053

Luster

Crystal structure ^^g^^^,
Composition Magnesium and calcium carbonate

Hardness

Dolomite
Dolomite is found as colorless, white, pink,

or yellow crs^stals, often with distinctive

curved faces. Rarely faceted, because of its

softness and perfect cleavage, its main use

is in massive form, as a decorative stone.

• Occurrence Found in limestones

and marbles, the

best crv'stals are

from Italy,

Switzerland,

Germany, and

the USA.

curved

faces f

colorless

quartz •

Twin Crystal

opaque

dolomite

crystals • ^

Twinned Dolomite
Crystals in Matrix

2.85 1.50-1.68 0.179 Luster
yj^j-eous to pearly

Crystal structure
trigonal

Composition ^-^^ carbonate

Smithsonite
Smithsonite is usually found as bluish green or

green botrv^oidal masses or soft layers, which
are polished and used as an ornamental stone

(sometimes called bonamite). It may also

be colored pink by cobalt or yellow by

cadmium. Crystals may also be found,

but are faceted for the collector only.

• Occurrence Colorless crystals

in Namibia and Zambia;

blue-green masses in

the USA, Spain, and

Greece; yellow in the

USA and Sardinia. Cabochon

Smithsonite
ON Matrix

pearly luster J Smithsonite
ON Matrix

4.35 ^' 1.62-1.85 0.230 L^^^^^Peady
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Crystal structure C^-^P^^'^'"" Manganese carbonate Hardness

Rhoix)chrositk
Rhodochrositc derives its pink eolor

from manganese. Gem-quality crystals

do occur and are cut for collectors,

but the fine-grained, banded rock is

more commonly used for decoration.

• OCCURRHNCE Rhodochrositc

occurs in veins associated with

manganese, copper, silver, and lead

deposits. Argentina has the oldest

mines; its banded rhodochrositc

is sometimes called "Inca rose."

Today, the prime commercial

sources are in the USA.

CabochonBead Cameo

Banded
Rhodochrosite

Rhodochrosite
Crystals in Matrix

SG
3.60 1.60-1.80 DR

0.220 Luster
Vitreous to pearly

Crystal structure
^^jg^^^,

Composition
j^^^ ^^j^^ 6/2

Hematite
Hematite usually occurs as massive,

opaque material with a metallic luster,

showing a blood red color when cut into

thin slices. However, it can also occur as

short, black, rhombohedral crs'stals and may
have iridescent surfaces. When arranged like

the petals of a flower, hematite is called an

"iron rose." Shiny crv^stals may be called

"specular" hematite, a name derived

from their traditional use in mirrors.

• Occurrence Main deposits are

in igneous rocks around Uake
Superior. Canada (Quebec), Brazil,

\'enezuela, and England. Iron roses

are found in Switzerland and

Brazil; cuttable material in

England, Germany, and Elba.

• Remark Powdered, it may be
used as an artist's pigment or for

polishing. In the past it was worn
as protection against bleeding.

Carved Frog
With a hardness of

6/4, hematite is

easily carved, but

care must be taken

to prevent scratch-

ing. This oriental-

style frog has a gray

metallic luster.

shiny crystals

were once used

as mirrors

play of light

• on surface

"Specular" Hematite

tron rose •

arrangement

ofcrystals

Iridescent
Bead Cabochon Cameo Hematite Crystals

5.20 ^' 2.94-3.22 0.280 •-"^^^^
Metallic
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Crystal structure
Trigonal

Composition
Complex borosilicate

Hardness

RuBELLiTE (Tourmaline)
Members of the tourmaline family of minerals

have the same basic crv^stal structure, but

occur in many colors. Rubellite (from the

Latin for red) is the name given to the

pink or red variety, with ruby red stones

the most highly prized. Rubellite

crs stals are striated, with a triangular

cross section and a rounded

outline. They may also occur with

a fibrous habit, and show a cat s-

eye when cut en cnbochon.

• OCCURREXGE Russian pink

and red tourmaline occurs in

weathered granites. Other sites

include Madagascar, the USA,
Brazil, Myanmar, and East Africa.

• Remark The specific gravity

of tourmaline varies with color -

dark red has a higher SG than pink

translucent

stone •

fibryjus

habit visible

in cat's-e\e

Jlas/r

Cabochon

rubellite

crystals <

Rectangular Step Cut

Pendeloque Step Cabochon

Rubellite Crystals
IN Matrix

SG
3.06 1.62-1.64

DR
0.018

Luster
\'itreous

Crystal structure
Trigonal

Composition
Complex borosilicate

Hardness

in^y blue semi-

translucent

stone •

Indigolite (Tourmaline)
Dark blue tourmaline is called indicolite or,

occasionally, indigolite. Indicolite is often

heat treated to lighten its color and

produce a more attracti\"e stone.

• Occurrence An important source

for indicolite is Siberia (Russia), where greenish blue

it occurs in yellow clays formed from transparent stone

weathered granites. Fine, bright blue Brazil •

tourmaline has recently been found
in Paraiba, Brazil. Other localities

include Madagascar and the USA.
• Remark a lilac to violet blue

or reddish blue variety (first found

in Russia) is known as siberite.

Oval Mixed Cut

fractured

f surface
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Crystal structure Complex Ix.n.silK-atc

DrAVI I E (TOURMALINi:)
Dravite is a very dark-colored (usually brown)

form of tourmaline, rich in magnesium. It is

possible to lighten the color by heat treatment.

Dravite shows strong dichroism and should

therefore be cut with the table facet paralle

to the length of the crystal, in order to show
a lighter and more attractive color.

• OCGURRENGH Dravite can occur

as single crystals or as parallel or

radiating groups. Brown tourmaline

and yellow tourmaline occur together

in the gem gravels of Sri Lanka. It

is also found in the USA, Canada,

Mexico, Brazil, and Australia.

• Remark The name
"dravite" is derived from the

district of Drave, in Austria.

golden brown

color-

stones may
be lightened

by heat

treatment

prismatic

habit •

Brilliant Brilliant Cushion

opaque,

dark

brown

crystal •—

Cushion Mixed Cut Crystal
Fragment

SG
3.06 1.61-1.63 DR

0.018 L^^t^^
Vitreous

Crystal structure
Trigonal

Composition
q^^^^^^^ borosilicate

Hardness

AcHROiTE (Tourmaline)
This particularly rare, colorless stone is a

variety of elbaite, a member of the tourmaline

group. It does not show' the strong dichroism

characteristic of most tourmaline varieties

and therefore can be cut with the table facet

either parallel or perpendicular to the length

of the cr\'stal. Colorless tourmaline may
also be produced by applying heat to

light pink tourmalines.

• Occurrence Achroite occurs

with colored tourmalines in the

pegmatites of Madagascar and in

the USA (Pala, California).

• Remark Achroite is named after

the Greek word achroos, meaning
"without color."

transparent,

colorless stone

girdle around
''waist" ofstone

Brilliant Mixed

Oval Brilliant Cut

Achroite Crystal

SG
.06 1.62-1.64 DR

0.018 "-^^ter
Vitreous
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Crystal structure Trigonal
Composition Complex borosilicate

Hardness

Watermelon Tourmaline
Tourmaline crystals with a pink center and a

green rim, or vice versa, are called watermelon

tourmaline, because their coloring is similar to

the pink flesh and green rind of a watermelon.

Many other tourmalines are made up of two or

more colors, individual crystals containing up

to 15 different colors or shades.

• Occurrence Watermelon tourmaline

is found in South Africa, Brazil, East Africa,

and in many other localities.

• Remark Parti- and multicolored

tourmaline is carved

or cut and polished

to show off the [i

different colors to V
best effect. Baguette Cabochon

green andpink
parts occur in

single crystal

characteristic

color zoning

Table Cut

Crystal
Section

3.06 1.62-1.64 0.018
L^ste^

Vitreous

Crystal structure
Trigonal

Composition Complex borosilicate
Hardness

T/i

Schorl (Tourmaline)
Schorl is the black, iron-rich form of tourmaline

and is very common. The opaque, prismatic

crystals may be several yards in length.

• Occurrence Found in pegmatites.

• Remark During the Victorian era in Britain,

black tourmaline was

widely used for

mourning jewelry,

but today it has

little, if any, value

as a gemstone.

broken,

worn end

Brilliant Mixed Schorl Crystal

SG
3.06 1.62-1.67 DR

0.018 Luster
Vitreous

Crystal structure
T^^ig^^^,

Connposition Complex borosilicate
Hardness

Green and Yellow
Tourmaline
Yellow-green is the most common of all

tourmaline color varieties, but emerald green is

much rarer and more valuable. Indeed, until the

18th century it was often confused with emerald.
• Occurrence Emerald ^
green stones are found in ^

'

Brazil, Tanzania, and

Namibia; fibrous yellow z ;

material occurs in Sri Lanka. ^ „ ,
Brilliant

semi-

transparent

—• st07ie

greenish

yellow is

most

common
color

• variety

Brilliant Cut

3.06 Rl
.62-1.64 0.018 Luster

vi^^^^,^,.
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Crystal structure , . , ,
,

()rth()rh()iiil)ic
Composition

( liilLiiiin carbonate
Hardness

Aragonitk
Aragonite is usually transparent or

translucent and colorless or white

when pure. Impurities may cause

shades of yellow, blue, pink, or green

to occur. It is found in many different

habits: small, elongate, prismatic

crystals form in radiating groups, and

concretions and stalactites are also

common. It has poor cleavage.

• Occurrence Found mainly in

sedimentary en\ ironments, aragonite

may form as tufa (porous rock) in

Czechoslovakia and Turkey. Other

localities include

Spain, France, the

USA (Colorado).
;

and Cumbria
(England). Bead Polished

layering revealed

in cut andpolished
• Serbian

crystals growing

out ofmatrix

Stalaciitic
PoLisHKD Slab

crystals

colorless

pure

Crystal Sprays
ON Matrix

SG
2.94

Rl
1.53-1.68

DR
0.155 Vitreous

Crystal structure , , ,. Composition r,Orthorhombic Barium suliatt

Barite
Barite occurs in a variety of colors,

including colorless, white, yellow, and

blue, but its softness, perfect cleavage,

brittleness, and high density make it of

little use as a gemstone, and it is cut for

collectors only. Crystals vars' a great deal

and may be transparent to opaque, with a

varietv of habits from tabular to massive.

• Occurrence Barite is

commonly found in lead and

sih er mines. It also occurs

in limestones, and may be

deposited by hot springs.

Crystals up to 40 in (1 m) in

length ha\"e been found in

Cumbria, Cornwall, and

Derbyshire, in England.

Other good localities

include Czechoslovakia,

Romania, Germanv, the

USA, and Italy.

Octagonal Mixed Cut

crystal layers build

in concentric band<

as stalagmite

forms

stones are

facetedfor

collectors

only

tabular,

double-ended

• crystal

Stalagmite Section

stones are

easily

damaged

growth zones

Mixed Polished Barite Crystal

SG
4.45 1.63-1.65

DR
0.012 Vitreous to pearly
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Crystal structure ^ , , ,
• Composition ^. ,,-^ Orthorhombic Strontium suit

Celestlne
Celestine is usually found as colorless, milky

white, yellow, orange, or pale blue prismatic

crystals, or in fine-grained masses. With a hard

ness of only 37: on the Mohs scale and perfect

cleavage, celestine is extremely fragile. It has

been cut for the collector, however, and some

fine specimens can be seen in museums.
• Occurrence Celestine may
occur with sandstones or limestones,

in e\ aporite deposits, in pegmatites,

in ca\"ities in \ olcanic rocks, or with

galena and sphalerite in mineral

veins. Most of the material that is

capable of being faceted is found

in either Namibia or Madagascar.

It is also found in Italy (including

Sicily), England, Czechoslovakia,

the I'SA, and Canada.

colorless

celestine is the

most common
variety

cut stones

are rare and
• lackfire

fvl xec

Celestine
Crystal

Mixed Cut

transparent to

semitranslucent

colorless

• crystal

colorless

celestine

crystals '

Crystals in Matrix

sulfur

matrix

SG
L62-1.63

DR
0.010 \'itreous to pearly

Crystal structure ^ , , Composition, , ,

Orthorhombic Lead carbonate
Hardness .

J/

Cerussite
Cerussite is usually colorless, but white,

gray, and black specimens have been
found. Its two most distinctive features

are its high density and its adamantine

luster. Cry stals have a stubby tabular or

elongate habit. Cerussite is attractive,

but it is too soft to have much value as a

gemstone and is cut for collectors only.

• Occurrence Cerussite is usually

found around lead ores. Large, clear, trans

parent, colorless, cuttable crs'stals have been
found in Tsumeb (Namibia). Other localities

include .Austria. Australia, Czechoslovakia,

the USA, Germany, Scotland, and Italy,

including Sardinia.

• Remark Sometimes
confused with diamond
and other colorless gems,

it may be distinguishable

by its higher density.

ver}' pale

gray color

worn facet edges

^ due to softness

Brilliant Brilliant

RoL ND Brilli.\nt Cut

colorless,

crystal ''twin
"

surfaceformerly

attached to matrix

Prismatic Cr^ stal

6.:)1 L80-2.08
DR

0.274 Adamantine
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Crystal structure Composition Muminiini tluorohvdroxvsilicatc Hardness

Topaz
I opaz occurs in a range of different colors:

deep golden yellow topaz (sometimes called

sherry topaz) and pink topaz are the most

valuable; blue and green stones are also

popular. Natural pink stones are rare - most

pink topaz is heat treated yellow material.

Much colorless topaz is irradiated and heat

treated to a range of blues, some almost

indistinguishable from aquamarine when
seen with the naked eye. Some topaz has

tear-shaped cavities, containing a gas bubble

or several immiscible (nonmixing) liquids.

Other inclusions such as cracks, streaks, and

veils also occur. Prismatic topaz crystals have

a characteristic lozenge-shaped cross section

and striations parallel to their length. Topaz
has one perfect cleavage.

• Occurrence Topaz occurs in

igneous rocks such as pegmatites, granites,

and volcanic lavas. It may also be found in

alluvial deposits as waterworn pebbles.

Localities include Brazil, the USA, Sri

Lanka, Myanmar, the former USSR,
Australia, Tasmania, Pakistan, Mexico,

Japan, and Africa. Brazil, Pakistan, and

Russia are sources of pink topaz.

• Remark in the 17th century the

Braganza diamond (L640 carats) in the

Portuguese crown was thought to be the

largest diamond ever found. This was never

confirmed, and it is now^ believed to have

been a colorless topaz. The name "topaz" is

thought to be derived from the Sanskrit

word tapas, meaning fire.

Oval Mixed Cut

pink color

variety

—• stones up to

35,000 carats

have been

faceted

-• set in gold and worn
around the neck, topaz-

is reputed to dispel bad
omens, healpoor vision,

and calm anger

characteristic

wedge-shaped

• ends

Oval Step Cut

Topaz Ring
A salmon

pink, step-

cut, eight-

sided topaz,

set in a

gold ring.

Flower Brooch
The heart of this flower-

shaped brooch is a round,

brilliant-cut topaz, surrounded
by 36 sherry-colored topaz

gems - some triangular, some
diamond-shaped.

Transparent
Sherry-colored Crystvl

SG :v54 L62-L63 DR
0.010 L^^^^^

Vitreous
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Crystal structure
o^^j^^^^,^^,,^^!^,^.

Comoosition i> n i i

Ghrysoberyl
ChiA sobeiA l occurs in a range of colors, from

green, greenish yellow, and yellow to brown, it

is a hard, durable stone, particularly suitable for

use in jewelrs-. When cut well, gems are brilliant

but lack fire. Two varieties, alexandrite and

cat's-eye, have unique qualities of their own.

The vers- rare and valuable alexandrite changes

from green in daylight to red, mauve, or brown
under incandescent light. Synthetic chr\ sober\ 1.

synthetic corundum, and synthetic spinel ha\ e

all been produced to imitate alexandrite's color

change. Cat s-eye, when cut en caboc/wn. has a

near-white line across a yellowish gray stone,

due to canal- or featherlike fluid inclusions, or

needlelike inclusions of rutile. The most highly

prized cat's-eye color is a light golden brown,

often with a shadow that gives a light and dark,

"milk and honey" effect. Yellow chr> sober\i.

popular in Portuguese jewelr\- of the 18th and

19th centuries, was also known as chry solite.

• Occurrence .Although most has been

mined out. the best chn sobers l, including

alexandrite, has been found in mica schists in

the Urals (Russia). The largest faceted

chn. sober\i from Russia weighs 66 carats. Large

waterworn pebbles of various colors are found in

the gem gravels of Sri Lanka. Chr\-sober\-l also

occurs in Myanmar, Brazil, Zimbabwe,
Tanzania, and Madagascar. Cat s-eye is

found in Sri Lanka, Brazil, and China.

• Remark The name chr\ sober\ l is

from the Greek chrysos, meaning
golden, and beryllos, which refers to

the bery llium content. Known for

thousands of years in Asia, it was

highly valued for the protection it

afforded from the "evil eye."

Polished C.\bochon

fnjiisparent

• stone

• dark

greenish

hro-i^ n color

Cushion Mixed Cut

golden broin'n

color is highly

prized

cut stones are

brilliant but

may lackftre

greenish yellow

cabochon shows

faint cat's-eye •

Cushion Mixed Cut

cat's-eye chrysoberyl

has also been known
cymopht

typical wedge-

• shaped ends

Finger Ring
This vers" large ring,

made of many cushion-

cut chr\ sober\ l stones

in a gold setting, is

most probably of 18th-

centurs- Spanish origin.

The chr\ sober\i was
collected from a \ ein

running through chalk.

greenish

yellow-

twinned

crystals

Spray of
Chrysoberyl
Crystals

SG
3.71 1.74-1.75 DR

0.009 Luster
Vi
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alexandrite

stones show a
color change in

• incandescent fight

« golden

brown

changes

to red

alexandrite wasfound on the

birthday of Tsar Alexander II

and named after him

Alexandrite Mixed Cut

only chrysoberyl cat's

eye may be termed

simply ''cat's-eye"

Alexandrite Crystals

cloudy blue

flash in

cat's-eye

dark brown

stone with

orange and
red tinges

Cat's-eye Double
Cabochon

Cat's-eye Cabochon

minute, tubelike

inclusions produce

chatoyancy •

Cat's-eye Double
Cabochon

Chrysoberyl Cross
A cross made up of 1

1

specimens of yellow-green

chrysoberyl, each cut as a

double cabochon to show
the cat's-eye effect. The
stones are arranged so that

flashes across the centers

of the cabochons are in

a variety of positions.

intergrown

crystals

Brilliant Cushion

Cabochon Mixed

Victorian Brooch
This exquisite brooch

from the Victorian era in

Britain is made up of

greenish yellow, faceted

chrysobcryls set in gold

filigree. Its hardness and

durability make chryso-

hcr\ 1 a particularly good

stone for use in jewelry.
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Crystal structure Composition
Muiiiimini silicate 7 'A

Andalusite
Andalusite varies in color from a pale yellow ish

brown to a dark bottle green, dark brown, or

the most popular greenish red. It has strong

and distinctive pleochroism, so that, when
turned, the same stone may appear yellow,

green, and red. Large crystals may be vertically

striated prisms with a square cross section and

pyramidal ends, but these are rare. More usual

are opaque, rodlike aggregates of crystals

or waterworn pebbles. It is the pebbles

that are usually cut as gemstones.

• Occurrence Andalusite

is usually found in pegmatites.

Pebbles occur in the gem gravels

of Sri Lanka and Brazil. Other

localities include Spain,

Canada, Russia, Australia,

and the USA.
• Remark An opaque,

yellowish gray variety,

chiastolite, occurs as long

prisms, which make a cross

when cut and polished.

• pleochroism

creates flashes

ofyellow,

gree?}, arid red

Octagonal Step Cut

cross

once used

as religious

symbol

opaque crystals

with rhombic

cross section

Brilliant Baguette

Chiastolite
Cross Section Andalusite

Crystals in Matrix

SG
3.16 ^' L63-L64 ^^0.010 L^^^^^

Vitreous

Crystal structure
Orthorh(

Composition Calcium borosilicate

Danburite
Generally colorless, danburite crystals

may also be yellow or pink. They form

wedge-shaped prisms, similar to those

of colorless topaz but may be distin-

guished by their cleavage (poor in

danburite, perfect in topaz) and

specific gravity (lower in danburite).

• Occurrence First found in the

town of Danburs; Connecticut. Gem-
quality cry^stals occur in Myanmar,
Mexico, Switzerland, Ital\> and Japan.

stonefrom
Myanmar has

^^^^^^
slight yellowish

*^ - lackfire

characteristic

wedge-shaped

• end

5rilliant Step Mixed

Brilliant Cut

White Danburite
Crystals

3.00 ^' 1.63-L64 0.006 Luster
yitrgQuj. greasy
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Crystal structure Orthorhombic Composition Magnesiuim iron silicate

Enstatite
Enstatite is one of the pyroxene family - a

series of magnesium- to iron-rich siHcates.

Crystals occur as short prisms, but are rare:

most gem-quality material is faceted from

rolled pebbles. Cuttable enstatite varies in

color from a gray- to yellowish green or olive

green, to an iron-rich brownish green. A
brilliant emerald green variety, colored

by chromium, also occurs.

• Occurrence Enstatite is

often found with kimberlites in

South Africa. Brownish green

enstatite is found in Myanmar,

Norway, and the USA (California).

Some Sri Lankan and Indian enstatite

is chatoyant. It also occurs in the USA.

Switzerland, Greenland, Scotland,

Japan, and the former USSR. massive,

fibrous

material

Enstatite
Rough

double

cabochon cut

shows cafs-

eye effect

Oval Mixed Cut

Gat's-eye Cabochon

—• clear, yellowish

green stonefrom
South Africa

uneven

fracture •

Step Cabochon

SG
3.27 1.66-1.67

DR
0.010

Luster
Vitreous

Crystal structure Orthorhombic Composition Aluminum silicate 7'/:

SiLLIMANITE
Sillimanite (named after Professor Silliman of

Yale University) is blue to green with distinct

pleochroism showing pale yellowish green,

dark green, and blue from different angles.

When crystals occur in long slender prisms in

parallel groups, resembling fibers, the

material is often called fibrolite.

• Occurrence siiiimanite is

found in metamorphic rocks and

occasionally in pegmatites. Blue

and violet stones are found in

Myanmar; greenish gray stones

in Sri Lanka; fibrolite in the

USA (Idaho). Other sites are

Czechoslovakia, India, Italy,

Germany, and Brazil.

pale violet

stonefrom
Myanmar

perpendicular

fibers f

Cushion Mixed Cut
long, slender

^
crystals

Cusliion Cabochon

Fibrolite
Cabochon

SlLLIMANI'

(]KYSrALS IN MaTKIX

SG
3.25 1.66-1.68 DR

0.019 Luster
Vitreous



112 • cu r S I ONI.S

Crystal structure Qrthorhombic Composition
j^^,^ niagncsium silicate

Hardness

Hypi:rsthene
Hypcrsthcne is an iron-rich pyroxene in

the same series of minerals as enstatite (sec

p. Ill) and bronzite. It is distinguished by its

reddish iridescence, which is due to platy

inclusions of goethite and hematite. Often

too dark, to facet, it may be cut eti caboihon

instead to show the sparkling inclusions.

Bronzite, a greenish brown variety with a

bronzelike luster, is also a collector's

stone - dark, slightly brittle, and

not generally used in jewelry.

• Occurrence Most gem
hypersthene is found in India,

Norway, Greenland, Germany,

and the l^SA. Bronzite is

found in Austria.

brassy

effect «

RF-c i ANca i AR Step Cut

platy inclusions

• visible

colors ranjif

from green to

grayish black

-* and brown

opaque crystal

fragment •

Cushion Baguette

Polished Bronzite

Hypersthene Rough

SG
,35 1.65-1.67 0.010

l-^^ter
Vitreous

Crystal structure Orthorhombic Composition M^g^esium aluminum silicate

lOLITE
\ iolet-blue iolite (also known as cordierite)

has been called water sapphire because of its

similarity to blue sapphire when cut. It can

be recognized by its strong pleochroism,

\ isible without equipment, which gives

the gem its other name of dichroite. The
best blue color is seen down the length

of prismatic cry stals; they may appear

colorless when viewed across.

• Occurrence Gem-quaiii^

iolite is found in allu\"ial deposits

as small, transparent, waterworn

pebbles in Sri Lanka, Myanmar,
Madagascar, and India. Other

localities include Namibia and
Tanzania. Crs stals are found in

Germanv. Norwav, and Finland.

rich

violet-

blue

tinge •

paler color

visiblefrom
this angle

Iolite Cube - View 1

^ more

intense

color

visible

from
front

purplish

blue crystal

Iolite Cl be - View 2

Crystal in Matrix

SG
2.63 1.53-1.55 DR

0.010 Vitreous
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Crystal structure Orthorhombic
Composition M-ignesium aluminum borosilicate

Hardness
6Y:

KORNERUPINE
Although kornertipine was named in 1884

it was not until 1912 that gem-quality

material was found. Even now it is

uncommon and cut only for collectors.

Strongly pleochroic, it appears green

or reddish brown when viewed from

different directions. To show the best

color, it is cut with the table facet

parallel to the length of the crystal.

• Occurrence Localities

include Madagascar, Sri Lanka,

and East Africa, which also pro-

duces an emerald green variety.

Cat's-eye gems are cut from Sri

Lankan and East African stones.

• Remark it has been confused

with tourmaline and enstatite.

distinctive

grayish green

color

Rectangular Step Cut

• kornerupine

gems are rare

andprized hy

collectors

dark

kornerupine

9 crystals

Cushion Baguette Step

Mixed Cvt

Crystals
IN Matrix

SG
3.32 1.66-1.68 DR

0.013

Crystal structure Orthorhombic Composition Magnesium iron silicate
Hardness

6'/:

Peridot
Gem-quality specimens of the mineral olivine

are called peridot by gemologists. Peridot has

an olive- or bottle green color that is due to the

presence of iron, and a distinctive oily or greasy

luster. It has a high birefraction, so doubling

of the back facets can easily be seen in larger

specimens when viewed from the front.

Good-quality crystals are very rare.

• Occurrence Sources of peridot include

St. John's Island (Egypt), China, Myanmar,
Brazil, Norway, the USA (Arizona and
Hawaii), Australia, and South Africa.

• Remark The Crusaders brought

peridot to Europe in the Middle
Ages from St. John's Island in the

Red Sea, where it had been mined
for over 3,500 years.

peridot wa.

often used

ill religions

• jewelry

OcTACJoNAL Mixed Cut

Pendeloque Step Cabochon (Crystal Fra(;iviI';nt

SG
3.34 1.64-1.69 DR

0.036 Vitreous to greasy
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Crystal structure Orthorhomhit Composition Lead I fate

Anglesite
Anglcsite is usually colorless or with a

slight yellowish tinge but may also be

found as gray, green, purple, brown, or

black crystals (the black coloring is

due to inclusions of galena). Crystals

are heavy but as they are fragile and

soft, with perfect cleavage, they

are faceted for collectors only.

• Occurrence Anglesite is

formed by oxidation of galena (lead

sulfide) and may be found in Anglesey

in Wales (hence the name) and in the

Leadhills district of Scotland. The
best crystals are found in

Tsumeb (Namibia) and

Morocco. Other localities

include Germany, the

USA, and Sardinia. Step

^ stones often

have a slight

yellowish tinge

transparent

anglesite

crystal with

pointed end

Anglesite
Crystals in Matrix

SG
6.35 .87-1.89 DR

0.017 Luster Waxy to adamantine

Crystal structure Orthorhombic Composition Magnesium aluminum iron borate 6'/z

SiNHALITE
Until 1952, sinhalite was thought to be a

brown variety of peridot, but on closer

investigation it was found to be a completely

new mineral. It varies from a pale yellowish

brown to a dark greenish brown. Crystals have

distinct pleochroism, showing pale brown,

greenish brown, and dark brown when
viewed from different directions.

Occasionally, sinhalite has been faceted for

the collector. Cut stones may be confused

with peridot, chrysoberyl, and zircon.

• Occurrence Most gem-quality

sinhalite is found as rolled pebbles

in the gem gravels of Sri Lanka.

Crystals occur in Myanmar but

are rare. Sinhalite is also found in

the former USSR, and non-gem-

quality material in the USA.
• Remark Sinhalite is named
after sinhala, which is the

Sanskrit name for Sri Lanka.

pale yellowish

brown stone

cutis

slightly

irregular

to conserve

Cushion Mixed Gut double-ended,

waterworn

prism

Step

Cushion Mixed Gut

Sinhalite Gm si AL

SG
3.48 1.67-1.71 0.038

L^^^^^
Vitreous
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Crystal structure Orthorhombic
Composition Beryllium hydroxyborate

Hardness
T/z

Hambergite
Hambergite, named after Axel Hamberg,

the Swedish mineralogist, occurs as color-

less to yellowish white crystals, but it is

rare at gem quality. Brittle, with perfect

cleavage, it is very fragile and suitable

only for collectors. When cut, it looks

like glass, but double images of

the back facets may be seen

through the table facet due

to its high birefraction.

• Occurrence Oem-
quality hambergite is found

in Kashmir (India), and also

in Madagascar.

transparent

stonesfor

faceting

—m are rare

Brilliant Step
Oval Mixed Cut

Oval Mixed Cut

surface coloring

from host rock •

• brown

mineral

inclusions

Hambergite t;

Crystal

deep striations

along length •

-it-:

SG
2.35 1.55-1.63

DR
0.072 '-^^t^'' Vitreous

Crystal structure Orthorhombic Composition Calcium aluminum hydroxysilicate
Hardness

Prehnite
Often an oily green, prehnite may
also range from pale yellowish to

brown. Columnar or tabular crystals

are rare: it occurs more usually as

aggregates of barrel-shaped crystals

or as botryoidal masses. Some pale

yellowish brown prehnite is fibrous

enough to be cut en cabochon and may
show the cat's-eye effect.

• Occurrence Prehnite is found

in basaltic volcanic rocks, in intrusive

igneous rocks, and in some meta-

morphic rocks. Pale green masses

are found in Scotland; dark green or

greenish brown masses in Australia;

aggregates of crystals in France.

• Remark Prehnite is named after

Colonel von Prehn, who first

introduced prehnite to Europe.

Brilliant-cut
Stones

stones are generally

translucent

faceted •

gems are

usually

small

fractures

radiate out

from reddish

P inclusions

Step Gut

translucent crystals

in botryoidal

masses

Baguette Step Cabochon

Polished F ragment ^

Crystals on Matrix

SG
2.87 1.61-1.64 DR

0.016 L"^^^^
Vitreous
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Crystal structure Composition
Calci iiniiniuii h\ cl row silicate

ZOISITE
Zoisitc occurs in a number of varieties, the

most sought after being tanzanite, a variety

colored sapphire blue by the presence of

vanadium. Tanzanite crystals have distinct

pleochroism, showing either purple, blue, or

slate gray, depending on the angle they are

viewed from. There may also be a slight color

change in incandescent light, when stones may
appear more violet. A massive green variety of

zoisite, containing rubies and occasionally dark

hornblende inclusions, may be polished, carved,

or tumbled to make ornaments or an attractive

decorative stone. Thulite, a massive, pinkish

red variety colored by manganese, is also

polished or carved to make small ornaments.

Tanzanite has been confused with sapphire, and

thulite with rhodonite. Some heating of zoisite

varieties may enhance their color.

• Occurrence Tanzanite was first found

in Tanzania (hence the name). Yellow and

green zoisite occurs in Tanzania and

Kenya. Thulite is found in Norway,

Austria, western Australia, Italy, and in

the USA (North Carolina).

• Remark Discovered by Baron von

Zois in the Sau-Alp mountains of

Austria, zoisite was first called saualpite.

s/of/e /las been

heat treated

to enhance

• color

• color varies

from purple to

blue due to

pleochroism

polished

zoisite is often

usedfor

decotxitive

u-ork

pinkish red color

due to manganese

Tanzanite Crystal
IN Matrix

massive

habit •

Thulite Slab

Step Cabochon Cameo

Thulite Cabochon

intergrown

grayish white

quartz »

Thulite Rough

^' 1.69-1.70 0.010
Luster

yjj^^^^,^



CUT STONES • 117

Crystal structure Orthorhombic Composition Aluminum iron hydroxysilicate
Hardness

Staurolite
Opaque, cross-shaped staurolite "twins

are used in jewelry more often than

the transparent stones, which are

rare and cut only for collectors. '

i

"Cross stones," as twins are called,

have been used as amulets and in

religious jewelry. Crystals are

reddish brown to black, with

distinct pleochroism.

• Occurrence Staurolite

occurs in Switzerland, Germany,

the former USSR, the USA, Brazil,

France, and Scotland.

cross shapeformed by

twifined crystals

short, black

staurolite

crystals

Baguette Cameo

SG
3.72 1.74-1.75

DR
0.013

Crystal structure Orthorhombic Composition Aluminum iron borosilicate
Hardness

DUMORTIERITE
Dumortierite is best known in its massive

form, which makes an attractive violet

and blue decorative stone when polished.

Reddish brown and red varieties also

occur. Prismatic crystals larger than '/^s in

(1 mm) arc very rare. Dumortierite

is also found intcrgrown with rock

crystal (colorless cjuartz) and is

then called dumortierite quartz.

This material is usually cut en

cabochon or polished to make
decorative stones.

• OCCURRENCb: Most gcm-
ciuality material is found in

Nevada. Other localities

include France, Madagascar,

Norway, Sri Lanka, Canada,

Poland, Namibia, and Italy.

• Remark Dumortierite

was named after the 1^'rench

scientist M.K. Dumortier.

surface may
become pitted

when polished

distinctive deep

blue color

DlIMORTIERlTIi

Quartz Cabochon

Carved Bottle
Hard but attractive,

dumortierite is often

polished and carved

to make decorative

objects, like this

bottle adorned with

the image of a bird.

Cabochon Cameo Polished

Massivi:

Di iM()Rrii':Ki I

3.28 ^' 1.69-1.72 0.037
L^^^^^

Vitreous
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Crystal structure

^,,^(,011
Composition

Sodiiiin beryllium ph(jsphatc
Hardness

5'/.

Beryllonite
Bcryllonite crystals are colorless, white,

or pale yellow, but its weak fire and low

dispersion make it a dull gemstone. In

addition, its softness, perfect cleavage, and

brittle fracture make it fragile, although with

care it may be faceted for collectors.

• Occurrence Beryllonite is a pegmatite

mineral found associated with the minerals

phenakite and berylin in Maine. It is also

found in Finland and Zimbabwe but

remains a rare gem.
• Remark Beryllonite is named
after the beryllium content in its

chemical composition. It has been
confused with other colorless

gemstones of low dispersion.

Cushion Mixed Gut

stones are soft

and easily

damaged

crystals

are usually

-• colorless

weakfire and
low dispersion

mean gems

• appear dull

cleavage

planes

f visible

Brilliant Cushion Pendeloque

Cushion Mixed Gut

Beryllonite Crystal

SG
2.83 1.55-1.56 DR

0.009
Luster

Crystal structure
Monoclinic Composition Aluminum sodium hydroxyphosphate Hardness

Brazilianite
Brazilianite is a rare and unusual gemstone. Cut
for collectors only, its yellow or yellowish green

color is nonetheless striking. Crystals are

fragile and brittle, with conchoidal fracture and

perfect cleavage perpendicular to their length.

• Occurrence The main localities are

in Brazil, where crystals up to 6 in (15 cm)
have been found. Smaller crystals have

been mined in New Hampshire.
• Remark Found in Minas Gerais

in Brazil in 1944, brazilianite was first

thought to be chrysoberyl, but closer

examination revealed it to be a

completely new mineral. It was named
after the country in which it was found

but has since been confused with

chrysoberyl, beryl, and topaz.

distinctive

Cushion Pendeloque Baguette

Step Gut

Group of Grys pals

SG
2 99 ^' 1.60-1.62 0.021

Lester
vij^g^^^,^
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Crystal structure Mopoclinic
Composition Calcium magnesium silicate

DiOPSIDE
Crystals of diopside may be colorless but

are more usually bottle green, brownish

green, or light green. The more iron-rich and

magnesium-poor they are, the darker the color

- almost to black. Very bright green diopside,

colored by chromium, is known as chrome

diopside. Violet-blue crystals, colored by

manganese, have been found in Italy and the

USA, and may be called violane. It is polished

as beads when massive, cut for collectors when
transparent, and cut en cabochon when fibrous.

• Occurrence Gem-quality chrome

diopside is found in Myanmar, Siberia

(Russia), Pakistan, and South Africa. Other

diopside localities include Austria, Brazil,

Italy, the USA, Madagascar, Canada, and Sri

Lanka. Dark green to black diopside, which

shows a 4-rayed star when cut en cabochon, has

been found in southern India since 1964.

flaws are

due to

diopside'

s

fragility

chrome diopside

variety is bright

J

emeraldgreen

Octagonal Step Cut

Brilliant Baguette Step Cabochon

Rectangular
Step Cut

dark green

diopside crystals •

Diopside in

Matrix

SG
3.29 1.66-L72 0.029

Luster Yi^^Q^g

Crystal structure Monoclinic Composition Hydrated magnesium silicate
Hardness

ZVz

Meerschaum
Meerschaum, also known as sepiolite, is a

very fine-grained, soft, light rock. Found
as compact, opaque masses with an earthy

or chalky appearance, it may be white or

gray with a yellowish or reddish tinge.

Easily fashioned and often intricately

carved, meerschaum is still used in

Turkey for pipe bowls. With use, the

smoke changes the white stone to an

attractive yellow color.

• Occurrence Today the most
important source is Eskischehir in Turkey.

Other localities include Czechoslovakia,

Spain, Greece, and the USA.
• Remark Light and

porous enough to float

on water, meerschaum
derives its name from the

German for "sea foam." Bead Cameo

Bead Necklace
Soft and light,

meerschaum is easy

to carve into intricate

objects, such as the

individually worked
beads on this delicate

Turkish necklace.

dull, earthy

luster •

light, porous,

creamy white

meerschaum •

Massive Rough

1.50
f^'

1.51-L53 None •"^^^^^ Dull to greasy
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Crystal structure
^i,,,^,,^.,;,^;^.

Composition
Lithiuiii aliinimiiin silicate

Spodumene
Spodiimene occurs in a range of colors,

although the most common variety is

yellowish gray. Two gem varieties - lilac-

pink kunzite (colored by manganese) and

bright emerald green hiddenite (colored

by chromium) - are very popular with

collectors, although perfect cleavage

makes them fragile gemstones. Strong

pleochroism is easily seen in gem
material, showing colorless and two

shades of the body color when viewed

from different directions. Stones should

always be cut to show the best color

through the table facet. The pink

color may fade with time, but some
material is irradiated to intensify it.

• Occurrence Spodumene was

discovered in 1877 in Brazil, although it was

not until 1879 that kunzite and hiddenite

were recognized as different varieties

of the same mineral. Spodumene is

also found in Madagascar, Myanmar,

the USA, Canada, the former USSR,
Mexico, and Sweden.
• Remark Lilac-pink kunzite is

named after the gemologist G.F.

Kunz, who first described it in

1902; hiddenite is named
after W.E. Hidden, who
discovered it in North

Carolina in 1879.

lilac-pink

color due to

• mangcnuse

characteristic

striations

parallel to

length

ve/j pale

green color Octagonal Step Cut

Wm p

emeraldgreen

color •

closeup of

hiddenite

cnstals

KiiNzn i: Ci<^ s i Ai.

fragments

display different

colors because of

pleochroism

Hiddenite Crystal
Fragments

Brilliant Pendeloque Step Step

Hiddenite
Crystals in

Matrix

^^3.18 ^' 1.66-1.67 ^^0.015 L^^t^""
Vitreous
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Crystal structure Monoclinic
Composition Calcium aluminum iron hydroxysilicate 6'/:

Epidote
This fairly dense, fragile mineral has

distinct cleavage and is rarely cut as a

gemstone. Crystals are yellow, green, or

dark brown columnar prisms, with faces

finely striated parallel to the crystal's

length. Pleochroism is strong,

showing either yellow, green, or

brown. Rock made up mainly of

epidote may be polished or

tumbled and sold as "unakite."

• Occurrence Dark green

crystals occur in the Austrian

and F'rench Alps. Epidote is also

found in the former USSR,
Italy, the island of Elba (Italy),

Mozambique, and Mexico.

dark brown
color

^
Mixed Cu i

stones are

fragile and
easilyflawed

columnar

epidote

f crystals

parallel

Stnation

Cushion Step

Epidoti
Rectangular Crystals
Table Cut Matrix

3.40 ^' L74-L78 0.035
L^^teryj^^^^^^

Crystal structure Monoclinic Composition Calcium titanium silicate
Hardness

TiTANITE
Titanite, also known as sphene, is known
for its very strong fire (its dispersion is

higher than that of diamond) and rich colors

but it is seldom used in jewelry because it

is too brittle and soft. Nevertheless,

transparent yellow, green, or brown gem-
quality material is cut for collectors.

Titanite is strongly pleochroic (showing

three different colors) and has high

birefraction (seen as doubling of the

back facets) and adamantine luster.

• Occurrence Gem-quaiity

titanite occurs in cavities in metamor-
phic rocks such as gneiss and schist

and also in granite. Locations include

Austria, Canada, Switzerland,

Madagascar, Mexico, and Brazil.

doubling of >

backfacets

due to high

birefraction
dispersion

givesfacets

ofvarying

colors

Cushion Mixed Cut
twinned titanite

crystals
chat^acteristic

-shaped

ends •

Titanite Rinc;

I^'aceted stones, like

this bright yellow

brilliant cut set in

gold, have high fire

and rich colors.

Brilliant Baguette Mixed

Titanite Crystals
in Matrix

3.53 R'
1.84-2.03 '^'^

0.1 20 -^^^^^ Adamantine
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Crystal structure
m,,,,,,,.,;,,!,.

Composition
I'otassiiiiii aluminum silicate

Hardness

Colorless Orthoclask
Orthoclase, an alkali feldspar, occurs in a range

of colors, the most common being colorless.

Adularia, a colorless, transparent variety from

Adular-Bergstock in Switzerland, has a bluish

white "schiller," or sheen, called adularescence.

• Occurrence Orthoclase feldspar occurs

in intrusive igneous rocks and is one of the main
constituents of granitic pegmatites. It is also

found in metamorphic rocks such as schist and
gneiss. Clear, colorless orthoclase occurs

in Madagascar. Yellow and colorless

cuttable material, cat's-eyes, and some
star stones occur in the gem gravels of

Sri Lanka and Myanmar.
• Remark Feldspars are the most

common rock-forming minerals at the

Earth's surface. They are divided into

two groups, the alkali feldspars and

the plagioclase feldspars (see p. 130). ,

Orthoclase derives its name from the
|

Greek for "break
'

straight," a
/t7\7\ i

reference to ,^f^<^^^.
its perfect ^ M \\

\^ \^
I 1

7

7

cleavage at ^^^^P^' ^^^^^
near 90 degrees. Brilliant Mixed

colorless,

transparent

stone

internal cracks

f orflaws

Adularia Cushion Gut

white orthoclase

crystals •

ADI LARIA CR^ STAL

Orthoclase with Quartz

2.56 ^' L51-L54 0.005
•-^^ter

Vitreous

Crystal structure y^^^^^^^^ Composition
potassium aluminum silicate

Hardness

Yellow Orthoclase
The yellow variety of orthoclase feld-

spar (see colorless orthoclase above) is

usually faceted as a step cut because the

stones are often fragile. The yellow

color is due to the presence of iron.

Orthoclase cr^'Stals are columnar or

tabular prisms, and are often twinned.
• Occurrence The best yellow

orthoclase is found in Madagascar in

pegmatites, and may be faceted for

the collector. Yellow orthoclase from

Madagascar and Germany may be cut

en cabochon to show the cat's-eye effect.

• Remark Feldspars form in igneous

and metamorphic rocks.

Which type is formed
depends on the

temperature it forms

at and how it cools. Step

step cut IS most

common, because

offragility ofstone

crystals may be

translucent to

semitranslucent

Rectanglilar Step Gut

Crystal Fragment

2^ 2.56 L51-L54 0.005 '-"s^^'' Vitreous
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Crystal structure
onociinic Potassium aluminum silicate

Moonstone (Orthoclase)
Moonstone is the opalescent \ ariet\- of

orthoclase, with a blue or white sheen (or

'"schiller"), rather like the shine of the

moon. This is caused by the reflection

of light from the internal structure,

made up of alternating layers of

albite and orthoclase feldspar. Thin

albite layers give an attractive blue:

while thicker layers produce a white

"Schiller." Stones of large size and

fme qualit\' are rare.

• Occurrence The best material

is from Myanmar and Sri Lanka. Other

localities include India. Madagascar,

Brazil, the USA, Mexico. Tanzania,

and the European .\lps.

milh opalescence

on tablefacet

Cushion Cabochon Cameo

Blue Moon
The moonstone in this

finely detailed cameo has

a distinct blue "schiller."

Moon worshippers

through the ages have

used it in their jewelrs'.

WATtRwoRN Pebble

Clshion
Brilll\>.t Cut

pitted surface

hasfrostedglass

appearance •

SG L52-L53 DR
0.005 \'itreous

Crystal structure
-^,,^Xm,^

Cor^-Dost or
pQf^^jjypp, aluminum silicate

Hardness

MiCROCLINE
A form of alkali feldspar, microcline may be

colorless, white, yellow, pink, red. gray,

green, or blue-green. However, the semi-

opaque, blue-green variet\" called amazonite

(named after the .\mazon River) is most
commonly used in jeweln.-. and may be

cut, usually en cabochon, up to almost

any size. Its striking color is due to

the presence of lead.

• Occurrence The most
important source of amazonite is

India. Other localities include the

USA, Canada, the former U.SSR,

Madagascar. Tanzania, and Namibia
• Remark .\lthough microcline

has the same composition as ortho-

clase, its cr\stal structure is triclinic.

characteristic blue-

green color •

amazonite may be

confused zrithjade

• or turquoise

some surfaces

haz e silky

• luster

A.\L\ZOMTE CaB(X:H(LN

polished surface

shoxiTS cleazage

plant

blue, masstz e

• material

Cabochon Cameo

Amazonite Slab

Am.\zonite Roidi

1.52-1.53 0.fX)8 Vitreous to silky
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Crystal structure .
,Mono Composition

Sotiiuni aluniinuni silicate

Jadeite (Jade)
For centuries, jade was thought to be a single

gemstone, but in 1863 two types were recog-

nized: jadeite and nephrite. Nephrite (opposite)

is more common, but both are tough, fme-grained

rocks, suitable for carving. Jadeite, made up of

interlocking, granular pyroxene crv'stals, occurs

in a wide range of colors including green, lilac,

white, pink, brown, red, blue, black, orange, and

yellow. The most prized variety, imperial jade, is

a rich emerald green, due to chromium. Jadeite

commonly has a dimpled surface when polished.

• Occurrence jadeite is found in meta-

morphic rocks and as alluvial pebbles or boulders.

Some boulders develop a brown skin from

weathering, and this is often incorporated into

carvings and worked pieces. The most important

source of jade is Myanmar, which has supplied

China with translucent imperial jade for over

200 years. Historically, Guatemala was an

important source of jade, providing the

material for the carvings of the Central

American Indians. Jadeite also occurs in

Japan and the USA (California).

• Remark The Spanish conquista-

dores adopted the use of jadeite when
they invaded Central America, and

often wore amulets made from it.

They called it p'ledra de hijada (loin

stone) or piedra de los rinones (kidney

stone), believing it prevented or

cured hip and kidney complaints.

black inclusions

characteristic

emeraldgreen

• color

mottledjadeite,

fashionedand
polished

violet color caused

by traces of iron •-

Polished Imperial Jade

Mexican Mask
This opaque, mottled

green mask was
carved in Mexico,

probably before

1753. Older jadeite

carvings have a

characteristic pitted

surface; modern
abrasives give a

smoother finish.

habit

Jadeite Sphere

Cameo Polished Polished Slah

SG
3.33 1.66-1.68

DR
0.012

Luster

,

Greasy to pearly
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Crystal structure , . , • Composition^ , ....
Monochnic Calcium magnesium iron silicate

Nephrite (Jade)
Nephrite, recognized as a separate type of

jade since 1863 (see opposite), is found as

aggregates of fibrous amphibole crystals.

These form an interlocking structure tougher

than steel, hence nephrite's popularity as a

material for carving - first for weapons and

later for ornaments. Colors vary' from a dark

green, iron-rich nephrite to a cream-colored,

magnesium-rich variety. Nephrite jade may
be homogeneous in color, blotchy, or banded.
• Occurrence Nephrite jade has been

carv'ed by the Chinese for over 2,000 years,

though the raw material was probably first

imported from Turkestan, Central Asia,

and later from Myanmar. Other localities

include Siberia (dark green rocks, often with

black spots), Russia (spinach-colored stones),

and China. Nephrite jade is also found in

various rocks in the North and South Islands

of New Zealand (pieces carved in the 17th

century include Maori clubs called meres).

Other localities include Australia (black

nephrite), the USA, Canada, Mexico, Brazil,

Taiwan, Zimbabwe (dark green), ItaK-,

Poland, Germany, and Switzerland.

• Remark Nephrite may be con-

fused with bowenite serpentine; it

may be imitated by composite

stones or dyed to improve color.

Chinese
Carving
Nephrite jade has

been carved in

China for centuries

and is tough enough
to be worked into

intricate designs.

China is still one of

the world's main
jade-cutting centers.

Dagger Handle
Because of its great

strength, nephrite has

been used since prehistoric

times to make weapons.

In fact, at one time it was
known as "ax stone."

r

Chinese Camel
The shape of the original boulder

has been integrated into the design

of this carving. Only one side of the

boulder has been fashioned.

color may
^ be blotchy

tough,

interlocking

structure •

Faberge Snail
The greasy luster of nephrite jade

enhances this witty carving by the

famous Russian jeweler. Faberge.
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Crystal structure
onociinic Composition (

-^^^^^^^.^ hydroxycarbonatc Hardness

Malachite
Malachite is usually found in opaque
green masses, its color derived from

copper. Crystals are too small for

faceting, but the massive material is

carved or polished in many ways to

reveal the alternating bands of light and
dark green. In the past, malachite was

worn to ward off danger and illness.

• Occurrence Malachite occurs

in small quantities worldwide

and in larger quantities in

copper-mining areas. Zaire is

the most important producer. Cabochon

« concentric

green to near-

hlack banding

Polished
Malachite

SG
3.80 1.85 (mean) '^'^0.025 '-^^^^^ Vitreous to silky

Crystal structure
Monoclinic Composition Hydrated copper silicate

Ghrysogolla
ChrysocoUa usually occurs as a bright

green or bluish crust, or as compact,

grapelike groups. Crystals intergrown

with quartz or with opal are more
commonly used in jewelrv'.

• Occurrence Copper-mining

areas, particularly Chile, the former

USSR, and Zaire. "Eilat

Stone" (intergrown with

malachite and turquoise)

reputedly came from

King Solomon's mines. Bead

crystals are very

thrown small (micro-

patches of T crystalline)

copper ore

Polished
Ghrysogolla Ghrysogolla Rough

SG
2.20 1.57-1.63 0.030

Luster Greasy to vitreous

Crystal structure
Monoclinic Composition Copper hydroxycarbonate

AZURITE
Azurite is an azure blue copper

mineral, occasionally found as

prismatic crystals (rarely faceted),

but more usually in massive form

intergrown with malachite.

• Occurrence Found
particularly in copper-mining

areas such as Australia,

Chile, the former USSR,
Africa, and China. Stones

from Chessy, near Lyons in

France, are called chessylite. Banded
Ghessyliti

Azurite
Crystals
ON Matrix

3.77 ^' 1.73-1.84 0.1 10
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Crystal structure Monoclinic
Composition Magnesium hydroxysilicate

Hardness

Serpentine
The name serpentine refers to a group of

predominantly green minerals that occur in

masses of tiny intergrown crystals. The two

main types used in jewelry are bowenite

(translucent green or blue-green) and the rarer

williamsite (translucent, oily green, veined or

spotted with inclusions). They may be carved,

engraved, or polished. Various marbles

also contain serpentine veins.

• Occurrence Bowenite —
is found in New Zealand, - tTv

China, Afghanistan, South J t,

Africa, and the USA;
Williamsite occurs in Italy,

^ C
England, and China.

'

characteristic

patchesformed
by inclusions

partly

translucent

rock composed

ofvarious

serpentine

f minerals

Williamsite
Cabochon

Cameo Polished Bowenite Pendant

lack of

color due

to thinness

ofslice

Serpentinite
Rock

2.60
f^' 1.55-L56 0.001

Luster
yij-rgous to greasy

Crystal structure Monoclinic Composition Hydrated zinc phosphate

Phosphophyllite
This is one of the rarest of gem-
stones, and is highly prized by

collectors. The crystals, which are

prismatic or with a thick, tabular

habit, range from colorless to

deep bluish green, but the best

specimens are a very delicate

bluish green. Nevertheless,

phosphophyllite is rarely cut,

as the material is brittle and
fragile, and large crystals are

too valuable to be broken up.

• Occurrence The
finest crystals, and the only

ones to be faceted, are from

Bolivia. Other localities

include Germany and the

USA (New Hampshire).

pale blue-green

color is most

sought after

cuttable material

mainlyfrom
Bolivia

RECTAN(ilJLAR StHP CuT
small

fragments can
^^^^^f^

befaceted ^^^^^

— • easily

Brilliant Step

Phosphophyllite Crystals

Phosphophyllite
Crys'ials ON Pyrite

phosphophyllite

f crystals

SG
3.10 1.59-1.62 DR

0.021
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Crystal structure
^^j^,^^,^.,;^;^.

Composition Magnesium alumimini hydroxyphosphatc Hardness

Lazulite
Crystals of lazulite arc rare. Colors vary

from a mottled pale blue to dark blue.

Transparent stones are pleochroic,

showing blue and colorless, but often

lazulite is not transparent. Semi-

translucent or opaque stones, found

as small crystal fragments, may be

polished, carved, or tumbled to

make beads or decorative stones.

• Occurrence Localities

include the USA, Brazil, India,

Sweden, Austria, Switzerland,

Madagascar, and Angola.

blue and white

-• mottitng

hiliyraniidal

lazulite

crystal

|

Cabochon

Lazulite
IN Matrix

SG
3.10 L61-1.64 DR

0.031 Vitr

Crystal structure lyj^ Composition
Hvdrated calcium borosilica

HOWLITE
Howlite is a soft, light mineral with a chalky

white color, commonly with black or brown
veins. Crystals are occasionally found in

groups. It is very porous and may be dyed to

imitate other minerals, especially turquoise.

• Occurrence Howlite has been
found in large quantities in the

USA (California).

• Remark Though it is

soft, howlite will withstand a

polish and is occasionally used

as a decorative stone. Bead

stained blue

to imitate

turquoise

light, powdery,

• andporous

Stained Howlite
Massive Roi va\

SG
2.58 1.58-1.59 DR

0.022
Luster

Vitreous

Crystal structure
Monoclinic Composition Hydrated calcium sulfate

Hardness

Gypsum
Several varieties of gypsum are used as

decorative stones. The most important,

alabaster, is found as fine-grained masses
in pastel shades but is commonly stained

in stronger colors. Selenite is colorless,

occasionally cut for collectors, but is

very soft. Satin spar is a fibrous variety,

polished or cut en cabochon. Rose shapes

(called "desert rose") also occur.

• Occurrence Localities „^
include Italy and England /" "^"^

(alabaster); Italy, Mexico, the i

USA, and Chile (selenite). Cabochon

cats-eye

effect

parallel

fibrous

structure

SG
2.32 1.52-1.53 DR

0.010
Luster

Silky to vitreous
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Crystal structure Monoclinic
Composition Calcium hydroxyborosilicate

Hardness

Datolite
Transparent, colorless crystals of

datolite are cut for the collector only.

A tinge of yellow, green, or white may
also be present. More often, however,

datolite occurs as a massive material,

which may contain copper inclusions.

• Occurrence Locaiites include

Austria, Italy, Norway, the USA,
Germany, and England. The
main source of massive

datolite with inclusions

is the Lake Superior area

of North America. Step

crystals are cutfor

collectors only

o

colorless,

with tinge

of yellow •

Octagonal
Step Cut

Crystal

SG
2.95 L62-1.65

DR
0.044 Vitreous

Crystal structure
Monoclinic Composition Lithium aluminum silicate

Hardness
,

Petalite
Fine petalite is rare and fragile. For

this reason it is only occasionally

cut for the collector. Crystals are

transparent, colorless, or white,

occurring as tabular or columnar

prisms with a glassy appearance.

Massive petalite is more
common, cut en cabochon.

• Occurrence Elba

(Italy), Brazil, Australia,

Sweden, Finland, USA, V^^^^
Zimbabwe, and Namibia. Cushion

fine stones are

^ rare andfragile fibrous, massive

material •

Cushion Mlxed Cut

Petalite Rough

SG
2.42 1.50-1.51 0.014 Luster

Vitreous to pearly

lonocimic Composition
Beryllium aluminum hydroxysilicate

EUGLASE
Euclase is a rare gem. The most
attractive color is a pale aquamarine
blue, but it also occurs in white, green,

and colorless forms. Crystals are

prismatic with a perfect cleavage,

which means they are fragile and must
be cut and handled with care.

• Occurrence Euclase

occurs mainly in pegmatites.

Localities include Brazil,

Tanzania, Zaire, Kenya,

the former USSR, India,

Zimbabwe, and the USA. Step

black

mineral

• inclusions

striated

• prism

Squaki. Sill' Cut

COni li0idalfi ai ture •

Prismatic (Jkystal

SG
3.10 1.65-1.67 DR

0.019 Vitreous
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Crystal structure

rriclinic
Composition

Sodium calcium aluminosilicatc
Hardness

Albite
Albite is one of six species in the plagio-

clase feldspar series. Each species is

defined by its albite and anorthite content:

albite itself has the highest albite content.

It is usually white, though gems are often

colorless. Peristerite, an albite-oligoclase

mix, has a blue sheen, like moon-
stone (see p. 123).

• Occurrence
The best specimens

of peristerite are

found in Canada. Brilliant Brilliant

cream-co/ored,

I
opaque crystals

Mixed Cut

Albite Crystals

SG
2.64 1.54-1.55

DR
0.009

Luster
Vitreous to pearly

Crystal structure
Triclini

Composition
Sodium calcium aluminosilicate

Hardness

Oligoglase
Oligoclase is a species of plagioclase

feldspar (see above). The variety used

in jewelry is called sunstone or, less

commonly, aventurine feldspar. It has

reflective inclusions of red, orange, or

green platy crystals, which give it a

metallic glitter. Sunstone may be facet-

ed or carved, often as cabochons.

• Occurrence Sunstone

occurs in metamorphic and

igneous rocks in Norway,

the USA, India, the former

USSR, and Canada. Cabochon

Sunstone Pin
The bright

spangles in this

cabochon, set

as a tie pin,

are caused by
tiny inclusions ^

of hematite.

hematiteflakes

produce sparklirn^

parallel bands •

Sunstone Rough

SG
2.64 1.54-1.55

DR
0.007

Luster
Vitreous

Crystal structure
Triclinic

Composition
g^^jum calcium aluminosilicate

Hardness

Labradorite
Labradorite is the plagioclase feld-

spar (see albite, above) that is most

commonly faceted as a gemstone. It

may be orange, yellow, colorless, or

red, but the material that shows a play

of color, or "schiller," is the most

popular for use in jewelry.

• Occurrence Occurs in

metamorphic and igneous

rocks in Labrador

(Canada), Finland,

Norway, and the

former USSR.

play ofcolor

(schiller) seen

on polished

surface

interference

of light at

junctions of

internal

structures

Cabochon

Cabochon Polished

Labradorite
Rough

2.70 ^' 1.56-1.57 0.010
Luster

,

r
Vitreous
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Crystal structure ry, . ,. . Composition j, , ,
, u Hardness.

1 riclmic Hydrated copper aluminum phosphate 6

Turquoise
One of the first gemstones to be mined,

turquoise has long been prized for its intense

color, which varies from sky blue to green,

depending on the quantities of iron and copper

within it. Turquoise is commonly found in

microcrystalline, massive form, usually as

encrustations, in veins, or as nodules. It is

opaque to semitranslucent, light and very

fragile, with conchoidal fracture. Some
material is very porous, leading to fading and

cracking, so it may be impregnated with

wax or resin to maintain its appearance.

• Occurrence Sky blue turquoise

from Iran is generally regarded as the

most desirable, but in Tibet a

greener variety is preferred.

Localities in Mexico and the USA
produce a greener, more porous

material that tends to fade more
quickly. Other localities include the

former USSR, Chile, Australia,

Turkestan, and Cornwall (England).

• Remark Turquoise has been thought

to warn the wearer of danger or illness by
changing color. It has been imitated by

stained howlite, fossil bone or tooth,

limestone, chalcedony, glass, and

enamel. In 1972, an imitation turquoise

was produced in France by Gilson.

cut andpolished
as cabochon

Green Face
This greenish blue

turquoise stone has

been carved in the

image of a child's

face, set in relief in

a swivel ring.

Persian Blue
These two ornaments,

engraved and inlaid with gold,

are made from the finest

sky blue turquoise, mined
in Persia (now Iran) for

over 3,000 years. The
distinctive color is

due to the presence

of copper and traces

of iron. Persian

turquoise was intro-

duced to Europe via

Turkey - hence its

name, derived from

the word "Turkish."

pattern •—
engraved

and inlaid

with gold

2.80 ^' 1.61-1.65 0.040
Luster.,, , ,,Waxy to dull
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Crystal structure
IViclinic

Composition
Manf^ancsc silicate

Hardness

Rhodonite
Rhodonite has a distinct pink or rose

red color, although material contain-

ing black veins is more popular than

a uniform pink. Massive rhodonite is

usually opaque to translucent and is

carved or cut as cabochons or beads.

Transparent cr^'stals are rare and fragile,

but some have been cut for collectors.

• Occurrence Both crystals and

massive material have been found in the Urals

(Russia), Sweden, and Australia. Other localities

for fine-grained rhodonite include Brazil, Mexico,

the USA, Canada, Italy, India, Madagascar, South

Africa, Japan, New Zealand, and England.
• Remark The name comes from rhodos, the

Greek for "rose," referring to the distinct color.

5i\ black areas rich •-

^\ in manganese

hlack-veined stones

are the most

• popular

Oval (Jabochon

• ( haractenstic

pink-red color

habit •

Bead Cabochon Cameo
Rhodonite

Roiic;h

SG
3.60 1.71-1.73 0.014

Luster
Vitreous

Crystal structure
Triclinic

Composition
Lithium aluminum hydroxyphosphate

Hardness

Amblygonite
Amblygonite is found in a wide range of

colors from white, pink, green, and blue

to golden yellow and, more rareK; color-

less. Large transparent to translucent

crystals may occur, but as amblygonite

is relatively soft, they are cut solely for

collectors. Amblygonite is also found

as cleavable or compact masses.

• Occurrence Amblygonite is

found in pegmatites. Brazil is the

source of most gem-quality

material, but it is also found

in the USA. A pale mauve
\ ariety occurs in Namibia.
• Remark Amblygonite

has been confused with

brazilianite and scapolite.

Oval Brilliant Gut

dark yellow

color

-• stones are too

soft to bepopular

forjewelry

straw yellow

color is most

common

pale yellow

color

on

j

Oval Brilliant Cut

peifect

cleavage

Bnlliant Bnlliant Mixed Incomplete Crystai

3.02
^' 1.57-1.60 0.026

Luster
Vitreous
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Crystal structure
Triclinic

Composition
Complex borosilicatc

Hardness

AXINITE
Axinite gets its name from its sharp-edged,

axhead-shaped crystals. Although attractive

and hard, they are brittle and rarely flaw-

less and are faceted for collectors only.

Brown is the most usual color, although it

also occurs in honey yellow and plum purple

varieties. A rare Tanzanian axinite is blue.

Axinite is strongly pleochroic.

• Occurrence Axinite is found in cavities

in granite and in metamorphic rocks.

Localities include New Jersey,

where the attractive honey yellow

crv'stals are found, Mexico,

Cornwall (England), France, and

in the gem gravels of Sri Lanka.
• Remark Darker axinite has

been confused with smoky quartz.

iron gives

stone its rie/i

brown color

Brilliant Brilliant Mixed

Brilliant Cut

Axinite Crystals

^^3.28 L67-L70 0.011
Luster , t-

vitreous

Crystal structure
Triclinic

Composition
Aluminum silicate 5 or 7

Kyanite
Gem-quality kyanite crystals are pale to deep
blue or white, gray, or green. Color dis-

tribution in crystals may be uneven, with

darker blue patches towards the interior.

• Occurrence Kyanite is found in

metamorphic gneiss and schist arid in

pegmatite veins through metamorphic
rocks. It may be weathered out into

alluvial deposits. Gem-quality crystals

are found in Myanmar, Brazil, Kenya,

and the European Alps. Alluvial

deposits are found in India, Australia,

and Kenya, and in parts of the USA.
• Remark Kyanite crystals have two
hardness values: they are softer parallel

to the direction of cleavage and harder

perpendicular to it.

cnicks due to

formation at

high pressure

uneven color

distribution

rich blue

• color

Baguette

staurolite crystals

commonly occur

i"//// kyanite •

Rhctan(;lilar Step Cut

hanite crystals •

CR\ STAL

Crystals in Matrix

^^3.68 ^' 1.71-1.73 0.017
Luster

,

,

\ itrcous to pearly
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Crystal structure
Amorphous

Composition
I lydratcd silica gc\

Opal
Opal is a hardened silica gel, usually

containing 5-10 percent water. It is

therefore noncrystalline, unlike most

other gemstones, and may eventually

dry out and crack. There are two

varieties: precious opal, which shows

flashes of color (iridescence), depending

on the angle of viewing; and common or

"potch" opal, which is often opaque and

displays no iridescence. The iridescence of

precious opal is caused by the way the

structure, a regular arrangement of tiny silica

spheres, diffracts light - the larger the

spheres, the greater the range of colors.

Precious opal occurs in a number of color

varieties, some of which are shown here.

• Occurrence Opai fills cavities in

sedimentary rocks or veins in igneous

rocks. It forms stalagmites or stalactites

and replaces organic material in fossil

wood, shell, and bone. Australia has

been the main producer of opals since

the 19th century. Other localities

include Czechoslovakia, the USA,
Brazil, Mexico, and southern Africa.

• Remark Opals have been imitated

by Slocum stone, a tough, manmade glass,

and, in 1973, Gilson made an imitation opal

in the laboratory (see p.36).

Black Precious Opal

precious opal

with dark

hafk^round

is railed

black

opal

cracks due

to loss of

original water

content

high-quality

black opalfrom
• Australia

matnx

Black Precious Opal in Matrix

good-quality

transparent,

not milky

beautiful, rich

orange body color

givesfire opal its

'or W
'ts

volcanic

rhyolite

matrix •

transparent

fire opal

1

Fire Opal Brilliant

Fire Opal Ring
Although many opals

are cut en cabochon, this

transparent fire opal

has been faceted as

an octagonal step cut

and set in a gold ring.

opaque

white opal

Opal in

Matrix

SG
2.10 1.37-1.47 None Luster

Vitreous
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opal has

filled cavity

in host rock

iridescent

flashes ofgreen

and blue

convexfront

surface

Polished Precious Opal

shell is •—
replaced

by precious

opal

Step

Matrix Opal

• iron nodule,

split open to

reveal opal

play of

color caused by

diffraction of

light off closely

packed silica

spheres

Opalized Fossil

Magnification reveals the

mosaiclike structure of

this Gilson imitation opal.

I

White Opal
Although soft

and easily

damaged,
precious opal

remains a popular

stone for rings.

Opals and Pearls
This exquisite gold

cross, designed to be
worn on a chain, is set

with five precious white

opals, cut en cabochon,

and two pearls. The
opals show flashes of

red, blue, and green.

Cabochon

mosaicpattern

visible under

magnification

(above),

identifies

stone as

imitation

stunning,

bright

colors

Cameo

(ilLSON

Imitation Opal

« manmade glass

imitates play ofcolor

of natural opal

Sloci m S iom-:
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Crystal structure
Amorphous

Composition
Mainlv silicon dioxide

Obsidian
Obsidian is a natural glass. It is formed from

volcanic lava that cooled too quickly for

significant crystallization to occur. Hence it

is amorphous, with no cleavage; fracture is

conchoidal. Obsidian is usually black, but

brown, gray, and, more rarely, red, blue, and

green material is found. The color may be

uniform, striped, or spotted. Some inclusions

give obsidian a metallic sheen, while internal

bubbles or cry stals (called cr\ stallites) produce

a "snowflake" effect (called snowflake obsidian)

or an iridescence seen as flashes of color.

• Occurrence Obsidian is found in areas

where there is or has been volcanic activity, such

as Hawaii, Japan, and Java. Other localities

include Iceland, Hungars, the Lipari Islands

off Italy, the former USSR, Mexico, Ecuador,

and Guatemala. Dark nodules

found in Arizona and New Mexico

are called "Apache tears."

• Remark Obsidian has been

used since prehistoric times for

making tools, weapons, masks,

mirrors, and jewelrv*. The very-

sharp shards of the natural

glass have been fashioned as

blades, arrowheads, and

daggers. Today most obsidian

jewelry comes from North

and Central America.

polishedspecimen

has smooth, glassy

• surface

characteristic

dark color •

speckled effect

caused by tiny

• gas bubbles

Obsidian Cabochon

rare red

obsidian

banding

caused by

solidification

offlowing

• lava

\PACHE Tears

Cabochon Polished

Polished Obsidian Slice

rough

specimen has

uneven surface

amorphous

black obsidian

Obsidian Rough

mineral-lined

cavities, called

spherules •

SG
2.35 1.48-1.51

DR Luster
Vitreous
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I

• Amorphous
Compositior

Mainlv silicon dioxide

Tektites
The first tektites were found in 1787 in the

Moldau River in Czechoslovakia, hence their

original name of "moldavites." Other color

varieties of this natural glass have since been

found in many different localities. Tektites

are usually translucent and occur in a range

of colors from green to brown. Their surfaces

are usually uneven or rough, with a distinctive

lumpy, jagged, or scarred texture. Tektites do

not contain the cry stallites found in obsidian

(opposite). They may, however, have

characteristic inclusions of round or torpedo-

shaped bubbles or honeylike swirls.

• Occurrence The Moldau River in

Czechoslovakia is now the only known locality"

for green, transparent tektite. Tektites from

Thailand have been car\ ed as small,

decorative objects worn in the belief

that they gi\ e protection from evil.

• Remark Several ideas have been

put forward to explain the mysterious

origin of tektites. One theor\' is that

they came to Earth from outer space,

melting as they passed through the

atmosphere and thus forming their

characteristic shape and surface texture.

A second theor\- is that the impact of a

large meteorite caused the surrounding

rocks to melt and scatter, with cracks and

scars then appearing as they cooled.

sfo/ie may be

confused xz'ith

diopside

because of

green color

dark brozi n, semi-

translucent stone •

dark stones arefaceted

only rarely •

0\ AL Brilliant Cut

button shape caused

by the xi:ay molten

• glass has cooled

surface shozrs

cooling cracks

Thktite Rui gh

tektite v arieties are

named after their

place of origin

green, transparent

material is most

suitable for faceting

AUSTRALITE ROLGH

distinctive cra^,
• uneven surface

Brilliant Cushion

M( )LDA\ ITE

Brilliant Cut

Bead

translucent •

and transparent

in parts

Mf)LDA\ ITE Roi GI

PI

L48-L51
DR .

-

None Luster . r.

\ itreous
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Crystal structure . u u-Orthorhombic
Composition

Calcium carbonate, conchiolin, and water
Hardness

Pearl
Pearls are formed in shellfish - especially oysters

and mussels - as a natural defense against an

irritant such as a piece of grit. Layers of

aragonitc, known as nacre, are secreted around

the irritant and gradually build up to form the

solid pearl. Light reflecting from these

overlapping layers produces a characteristic

iridescent luster, also known as the "orient

of pearl." An irritant is introduced to

initiate the formation of a cultured pearl.

In a "nucleated" cultured pearl a small

bead is used as the nucleus upon which

the layers of nacre are secreted. Pearls

vary in color from white, or white with

a hint of color (often pink), to brown or

black, depending on the type of mollusk

and the water. They are sensitive to

acids, dry^ness, and humidity, and so are

less durable than many other gems.
• Occurrence Natural pearls have

been harvested from the Persian Gulf,

the Gulf of Manaar (Indian Ocean), and

the Red Sea for thousands of years.

The coasts of Polynesia and Australia

produce mainly cultured pearls. Both

freshwater and saltwater pearls are

cultivated in Japan and China.

Freshwater pearls occur in the rivers

of Scotland, Ireland, France, Austria,

Germany, and the USA (Mississippi).

• Remark Pearls were once

thought to be the tears of the gods.

irregular

shapes may
develop if

irritant is

attached to

shell

pearl of

Strombus

gigas

'f yi^^^v—

pearl color is

a mixture of

body color

and luster

Natural Pink Pearl

Natural White Pearl

brick colored where

attached to shell •—
pearlsform
as spheres

when irritant

is not attached

to shell •

<?/Tridacna

gigas

^^^^^

Natural Freshwater
Pearls

shell ofthe

pearl oyster

(Pinctada

maxima)

MUfc ;
pinkish A ^

natural

white pearl

iridescent, •

''pearly" luster

Natural Freshwater
Pearls

mother-

of-pearl

lining »

Natural Pearl
i\ 0\ ster Shell

^^2.71 ^' 1.53-L68 '^^ Not applicable
"-"^^^^

Pearly
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A "Bombay Bunch"
For hundreds of years, Bombay
has been an important center

for the buying and seUing of

pearls. To present them for

seUing, pearls are sorted by

size, then strung into

bunches on silk thread.

pearl buddhas

formed on

casts placed

inside shell

different sizes

are included so

that a complete

necklace can be

madefrom a

''bunch" •

Buddha Pearls
To produce miniature

mages of the Buddha, tiny

casts were placed into the shcl

of this pearl mussel {Cristaria

plicata). The mussel laid down
nacreous layers over the casts, forming

"blister" pearls. The pearls are later

removed and the backs hidden in the

mount or covered with mother-of-pearl.

^ ^

^ culturedpearls

have the same
pearly luster as

natural specimens

Japanese Culture
This necklace, made by

the Mikimoto company
of Japan, uses saltwater

cultured pearls. Japan

leads the world in the

^ production of cultur-

' " ed pearls, although

^ they have been used

by the Chinese for

hundreds of years.
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Crystal structure
Amorphous

Composition
\ariety of lignite

Hardness

Jet
Jet is organic in origin. Like coal, it was formed

from the remains of wood immersed in stagnant

water millions of years ago, then compacted and

fossilized by the pressures of burial. Jet is black

or dark brown but may contain pyrite inclusions

which have a brassy color and metallic luster.

Jet takes a good polish and is often faceted.

When burned or touched with a hot needle,

it exudes the characteristic smell of coal.

• Occurrence Evidence suggests that jet

has been mined since about 1400 BC, and work-

ed pieces of jet have been found in prehistoric

burial mounds. During the Roman
occupation of the British Isles, worked

pieces of jet w ere shipped to Rome.
Perhaps the most famous historical

source is Whitby in Yorkshire, England,

where much of the jet that was so

popular for the mourning jew^elry of the

19th centurs' originated. During this time

the mining and fashioning of jet provided the

town with much of its income. Other localities

include Spain, France, Germany, Poland, India,

Turkey, the former USSR, China, and the USA.
• Remark Jet was popular for mourning

jewelrs' in the 19th century because of its somber

color and modest appearance, and it has been

traditionally fashioned into rosaries for monks.

Jet has also been known as black amber, as it

may induce an electric charge like that of amber
when rubbed. Powdered jet added to water or

wine was believed to have medicinal powers.

gems made
from jet take

a goodpolish

Because jet is organic, it

may dry out, causing

the surface to crack.

opaque,

with velvety

• luster

Oval Caboghon

uppermost

surface is convex;

back isflat

triangular

facets •

faceting can

add life to an

otherwise

dullgem •—

iJKiLLED AND
Faceted Bead

surface cracks

rrsultingfrvm

• dehydration

fine-grained,

fragile specimen

with rough,

cracked surfaces

dull, earthy luster

beforepolishing

Rose Cut

SG
1.33 1.64-1.68

DR
Not applicable

Luster
Velvety to waxy
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Victorian Earrings
Jet is light to wear, and so it is par-

ticularly suitable for earrings. It was
very popular for mourning jewelry

n \'ictorian England.

FOSSIL-
BE.\RiNG Jet

The ammonite
and bi\ al\ e fossils

trapped in this jet

specimen are evidence

of its organic origin.

Jet Pendant
This exquisite

pendant of a dove
with a heart in its

beak shows how
well jet can be

car\ ed and

polished.

• bivalve

fossil

highly

polished

beads •—

Tl RKISH BE.ADS
This necklace from eastern

Turkey is made from beads

of polished and drilled jet.

The high polish has given

the beads an attractive luster

Cameo Polished
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Crystal structure - Composition
(iakiuin carl:)()iiatc or coiiclii

Hardness

Coral
Coral is made up of the skeletal remains of

marine animals called coral polyps. These tiny

creatures live in colonies that form branching

structures as they grow, eventually forming coral

reefs and atolls. The surface of these coral

"branches" has a distinctive pattern made
by the original animals - either striped or like

wood grain. Most corals - red, pink, white, and

blue varieties - are made of calcium carbonate;

black and golden corals are made of a hornlike

substance called conchiolin. Red coral is the

most valuable and has been used in jewelry

for thousands of years. Dull at first, all coral has

a vitreous luster when polished but is sensitive to

heat and acids and may fade with wear. Coral

may be imitated by porcelain, stained bone,

glass, plastic, or rubber and gypsum mixtures.

• Occurrence Most precious coral is found

in warm waters. Japanese coral is red, pink, or

white. Red and pink coral is also found on the

Mediterranean and African coasts, the Red Sea,

and the waters off Malaysia and Japan. Black and

golden coral is found off the coasts of the West

Indies, Australia, and the Pacific islands.

• Remark Coral has been said

to protect children, and parents

may still give a gift of coral

to their young
children.

red coral

from the

Mediterranean

vivid red

• color

• high polish

shows vitreous

luster

cross section

reveals

intricate

banded
structure

Red Coral Slice

• branches

formfrom
coralpolyp

skeletons

distinctive "wood
grain" pattern on

surface ofbranches

Red Coral

Red Coral Carving
This piece of red coral {Corallium

rubrum) from the Mediterranean

has been carved to show a monkey
climbing a blossoming tree.

SG
2.68 L49-L66

DR
Not applicable

Luster
Dull to vitreou>
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distinctive

pitted surface
| Heliopora caerules

coralfound in seas

• around Philippines

highly

polished

surface •

M

-• blue coral is

often used to

make heads

oval

cabochon

coral colonies

naturallyform
branched, tree-

-• like structures

black coral is

madefrom
hornlike

conchiolin

Black Coral

Black Coral Cabochon

Blue Coral

Imitation
Coral
These beads are

made of vegetable

ivory (see p. 147),

stained to imitate

pink coral. Imitations

are generally even in

color and fail to show the

distinctive "wood grain"

structure of natural coral.

polished bead

manufactured by

Gilson ofFrance

to imitate dark

pink coral •

imitation slabs may be

carved, polished, or

fashioned as beads

Imitation

Coral Bead

Imitation (^oral

Bead Cabochon Cameo
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Crystal structure Composition
(Calcium carbonate

Hardness
2Vi

Shell
Shells come in a wide variety of sizes, shapes, and

colors and may be fashioned into beads, btittons,

jewelry, inlay, knife handles, snuffboxes, and

other decorative items. Conch shells with

pink, and white layers may be carved into

intricate and attractive cameos, as may
helmet shells, which have white outer

layers and golden brown or orange inner

layers. The large pearl oysters {Pinctada

maxima and P. margarit'ifera), abalones

(paua), and topshells (Trochidae) are all

prized for their iridescent (mother-of-pearl)

shell linings. Tortoiseshell comes not from the

tortoise but from the hard shell (carapace) of the

Hawksbill Turtle. It has rich brown mottling or

flamelike patterns on a warm, translucent, golden

yellow background and is fashioned by warming
the shell to flatten it and to scrape off the ridges.

It is then polished and cut to shape.

• Occurrence Pim-tada oysters are found

off northern Australia. Abalones are found off

the coasts of the USA and paua shells off New
Zealand. The Hawksbill Turtle is found in the

warm waters of Indonesia and the West Indies.

• Remark Tortoiseshell has now been

largely replaced by plastic imitations.

Tiger Cowrie Cameo
This Asian woman has been carved in a Tiger

Cowrie shell {Cypraea tigris). The different

colored layers have been cut away to create

the effect of foreground and background.

^ brightpink

A interior may

{ be usedfor

s/ie//found on

inshore sands of

Indo-Pacific •—

surface

layers cut away
to leave image

in high relief

Roman Cameo
This cameo has been

carved into the shell of

Cassidae madagascarensii.

The detail is picked out in

the upper layers of the shell.

i

Spider CIonch
{Lamh/s Iambis)

SG
1.30 1.53-1.69

DR
Not applicable

Luster
Dull to vitreous
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iridescent colors are

prized in many
forms ofjewelry

and decorative

items

distinctive rich

brown mottling

Hair Comb
This tortoise-

shell comb shows
attractive, almost

fiery, patterns of

yellow and
,

brown, with

darker patches.

ridges are

scrapedaway
during

fashioning •—

Hinged Box
The lid and base of

this box show the

distinctive coloring

and patterning of

tortoiseshell. Some
light areas are

transparent to semi-

translucent; darker

areas are opaque.

When magnified, spots can

be seen in natural but not

in imitation tortoiseshell.

nacreous

lining is used

forjewelry

• and inlays

Tortoiseshell (Carapace
OF Hawksbill Turtle)

Shell Pillbox
The inlay in the lid

of this pillbox has

been fashioned

from the layered,

iridescent lining of

a shell from the

Haliotis family of

shellfish.

Mother-of-Pearl
Shell

Cabochon Cameo Polished
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Crystal structure .

Amorpn(
Composition

C^alcium hydroxyphosphatc and organic
Hardness

IVi

Ivory
Ivory has been prized for thousands of years for its

rich, creamy color, its fine texture, and its ease of

carving. Until quite recently it was a popular

material for both jewelry and ornaments, but

international restrictions on trading now help to

protect the animals from which ivory is taken.

The teeth or tusks of mammals all have ivory as

a constituent. Although usually associated with

elephants, ivory from the Hippopotamus, Wild

Boar, and Warthog is also used. Marine mammals
such as the Sperm Whale, Walrus, Sea Lion, and

Narwhal have ivory as well. Fossil ivory - from

prehistoric animals such as mammoths, masto-

dons, or dinosaurs - can also be carved.

• Occurrence African Elephants' ivor\' is

the most highly valued, w'ith a warm tint and

little grain or mottling. Indian Elephants' ivory

is a denser white, softer, and easier to w-ork, but

it yellows more easily. Ivory markets include

Europe, Myanmar, and Indonesia.

• Remark One piece of carv ed

mammoth ivory found in France is

estimated to be over 30,000 years

old. In China and Japan ivorv'

carving remains popular, even

today. However, elsewhere,

the use of ivory simulants -

bone, horn, jasper, vegetable

ivor^^ plastic, and resin - has

been strongly encouraged

in order to protect ivory-

bearing animals.

thin canals containing

nervefibers

Indian Elephant Ivory
This intricately fashioned

scene was probably carved from

the tusk of an Indian Elephant,

whose ivory is softer and whiter

than the African Elephant's.

distinctive

curvedgrowth

lines

\

\

African Elephant Ivory
Made from warm, mellow African

Elephant ivory, this Roman head

is worked in the style popular in

the 4th to 5th century BC.

/

cut andpolished
molar tooth •—

Elephant Ivory Cup
Looking down into this cup, the

crisscrossing, curving pattern

unique to elephant ivory is visible.

Polished Section
of Elephant Tooth

L90 ^' L53-L54 Not applicable
Luster ,,

lJull to greasy
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Part of Whale Tooth

Vegetable Iv ory
This necklace is made
of polished and drilled

vegetable ivor\- beads,

given a pale, artificial

stain to imitate coral.

Imitation ivory is now
greatly encouraged, as

more and more ivory-

bearing animals face

extinction.

Bead Cameo Polished

seed ofthe

Doom Palm

hard, creamy white nut

used to imitate elepha7it

and other ivories

Vegetable Ivory in She
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Crystal structure
Amorphous

Composition
Mixture of orj^anic plant resins

Hardness
2Vi

Ambhr
Amber is the fossiHzed resin of trees. Most
amber is golden yellow to golden orange, but

green, red, violet, and black amber has been

found. Transparent to translucent, it usually

occurs as nodules or small, irregularly shaped

masses, often with a cracked and weathered

surface. Amber may contain insects (and more

rarely frogs, toads, and lizards), moss, lichen, or

pine needles that were trapped millions of

years ago while the resin was still sticky. Air

bubbles may give amber a cloudy appearance,

but heating in oil will clear this. \\'hen rubbed,

amber produces a negative electrical charge

that attracts dust. "Ambroid" is formed by

heating and pressing together scraps of amber.

• Occurrence The most famous deposits

are in the Baltic region, particularly along the

coasts of Poland and the former USSR. Baltic

amber (known as succinite) washed from

the seabed may reach as far as the coasts of

England, Norway, and Denmark. Amber from

Myanmar is called burmite; Sicilian amber is

known as simetite. Other localities include

the Dominican Republic, Mexico, France,

Spain, Italy, Germany, Romania, Canada,

Czechoslovakia, and the USA.
• Remark Amber has had a number of

medicinal uses attributed to it, but today it

is used almost exclusively for jewelry. It has

been imitated by plastic, glass, synthetic

resin, and other natural resins, like copal.

cloudy,

opaque area

transparent

area

characteristic

golden orange

color

luster

Polished Beads

cracks produce

spangling effect

cracks may be

caused by heat

f treatment

Polished "Si .\-spangled' Bead weathered

surface %

Partly Polished
Amber

pebblefound
washed up

on beach •—
Baltic Amber Rough

SG
1.08 L54-1.55

DR
Not applicable

Luster
Resinous
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Table of Properties

THIS TABLE INCLUDES all of the

technical information for each gem
species, arranged alphabetically by gem
name. By so doing, it is intended to give

the reader an at-a-glance reference to

the more im.portant physical and optical

properties of each gem species.

The chemical composition of each

gem is shown here by a formula, which

includes all essential elements of that

gem. Composition may vary slightly,

depending on locality and conditions of

formation. The physical properties of

the gems - their hardness and specific

gravity - are given as mean (average)

values. Hardness is denoted by a figure

from the Mohs scale of hardness, a scale

used to classify the hardness of minerals

relative to one another. The intervals

between successive values are unequal,

and an intermediate value such as 3/4

denotes that the hardness is between 3

and 4, but it is not necessarily exactly

halfway between. Hardness may vary

slightly depending upon exact chemical

content, so a mean figure is given here.

The values for specific gravity (SG),

which give an indication of the density

of a gem, are also given as mean figures.

The optical properties of the gems
are represented here by the refractive

indices (RI) and the birefraction (DR).

They are related to crystal structure: a

gem with cubic structure has a single

value as its refractive index (RI); doubly

refracting gems have two refractive

indices (see p. 21). Doubly refracting

gems also have a value of birefraction

(DR), found by using a refractometer.

This figure is the difference between
the highest and the lowest refractive

indices. Physical and optical properties

are continually reviewed as new miner-

als are discovered and new deposits

exploited, so all figures given here are

mean values, to be used as a guide only.

Key to Chemical Elements
IN THIS Book

Al Aluminum Mg Magnesium

Ag Silver Mn Manganese
Au Gold Na Sodium

B Boron O Oxygen
Ba Barium P Phosphorus

Be Beryllium Pb Lead
C Carbon Pt Platinum

Ca Calcium s Sulfur

CI Chlorine Si Silicon

Cr Chromium Sn Tin

Cu Copper Sr Strontium

F Fluorine Ti Titanium

Fe Iron W Tungsten
H Hydrogen Zn Zinc

K Potassium Zr Zirconium

Li Lithium

Name & Chemical Composition Structure Hardness SG RI DR

Achroite (Tourmaline)

Na(Li,Al)3Al,(B03)3Si^Ojg(OH)4 Trigonal T/z 3.06 1.62-1.64 0.018

Agate (Chalcedony)
SiO^ Trigonal 7 2.61 1.53-1.54 0.004

Albite

(Na,Ca)AlSi308 Triclinic 6 2.64 1.54-1.55 0.009

None

N/A

Almandine (Garnet)
Fe3Al2(Si04)3 Cubic T/z 4.00 1.7^1.83

Amber
mainly C,qH,^0 Amorphous ZVz 1.08 1.54-1.55
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Name & Chemical Composition Structure Hardness so RI DR

Amblygonite
LiAl(F,OH)P04

Triclinic 6 3.02 1.57-1.60 0.026

Amethyst (Quartz)

Si02
Trigonal 7 2.65 1.54-1.55 0.009

Andalusite
Al^SiOg

Orthorhombic IVt 3.16 1.63-1.64 0.010

Andradite Garnet
Ca3Fe2(Si04)3

Cubic bVz 3.85 1.85-1.89 None

Anglesite

PbSO^
Orthorhombic 3 6.35 1.87-1.89 0.017

Apatite

Ca(F,Cl)Ca4(P04)3
Hexagonal 5 3.20 1.63-1.64 0.003

Aquamarine (Beryl)

Be3Al2(Si03)^
Hexagonal T/z 2.69 1.57-1.58 0.006

Aragonite
CaC03

Orthorhombic y/i 2.94 1.53-1.68 0.155

Aventurine Quartz
Si02

Trigonal 7 2.65 1.54-1.55 0.009

AXINITE

CaFeMgBAl2Si40j5(OH)
Triclinic 7 3.28 1.67-1.70 0.011

AZURITE
CU3(0H)2(C03)2

Monoclinic 3'/2 3.77 1.73-1.84 0.110

Barite

BaSO^
Orthorhombic 3 4.45 1.63-1.65 0.012

Benitoite

BaTiSi309
Hexagonal 6/2 3.67 1.76-1.80 0.047

Beryllonite

NaBePO^ Monoclinic 5/2 2.83 1.55-1.56 0.009

Bloodstone (Chalcedony)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Brazilianite

Al3Na(P04)2(OH)4
Monoclinic 2.99 1.60-1.62 0.021

Brown Quartz (Smoky Quartz)
Si02

Trigonal 1 2.65 1.54-1.55 0.009

Calcite
CaCOj Trigonal 3 2.71 1.48-1.66 0.172

Carnelian (Chalcedony)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Cassiterite

Sn02 Tetragonal 6'/2 6.95 2.00-2.10 0.100

Celestine
SrSO^ Orthorhombic V/z 3.98 1.62-1.63 0.010

Cerussite

PbCOj Orthorhombic y/i 6.51 1.80-2.08 0.274

Chalcedony
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Chatoyant Quartz
Si02 Trigonal 7 2.65 1.54-1.55 0.009

Chrysoberyl
BeAl.O^ Orthorhombic 8'/2 3.71 1.74-1.75 0.009
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Name & Chemical Composition S 1 RUC TURK Hardness SG RI DR

Chrvsocolla
(Cu,Al)2H2Sip3(OH)^.nH20

Monoclinic 2 2.20 1.57-1.63 0.030

Chrysoprase (Chalcedony)
SiO^

Trigonal 7 2.61 1.53-1.54 0.004

Citrine (Quartz)

Si02
Trigonal 7 2.65 1.54-1.55 0.009

Coral
CaC03 (or C3H48N9O11)

Trigonal 3 2.68 1.49-1.66 \7A

Danburite
CaB,(SiO^)2

Orthorhombic 7 3.00 1.63-1.64 0.006

Datolite
Ca(B,OH)Si04

Monoclinic 5 2.95 1.62-1.65 0.044

Diamond
C Cubic 10 3.52 2.42 None

Diopside

CaMg(Si03)2
Monoclinic 5Vz 3.29 1.66-1.72 0.029

DiOPTASE

CuOSi02H20
Trigonal 5 3.31 1.67-1.72 0.053

Dolomite
CaMg(C03)2

Trigonal 3'/2 2.85 1.50-1.68 0.179

Dravite (Tourmaline)
NaMg3Al,(B03)3Si,0,3(OH),

Trigonal 7/2 3.06 1.61-1.63 0.018

Dumortierite
Al7(B03)(Si04)303

Orthorhombic 7 3.28 1.69-1.72 0.037

Emerald (Beryl)

Be3Al2(Si03),
Hexagonal 7'/2 2.71 1.57-1.58 0.006

Enstatite

Mg.Si.O,
Orthorhombic SV: 3.27 1.66-1.67 0.010

Epidote
Ca2(Al,Fe)3(OH)(Si04)3

Monoclinic 6Vz 3.40 1.74-1.78 0.035

Euclase
Be(Al,0H)Si04

Monoclinic 7/2 3.10 1.65-1.67 0.019

Fire Agate (Chalcedont)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Fluorite
CaF^

Cubic 4 3.18 1.43 None

Gold
Au

Cubic 2/2 19.30 None None

Goshenite (Beryl)

Be3Al2(Si03)^
Hexagonal 7/2 2.80 1.58-1.59 0.008

Grossular (Garnet)
Ca3Al2(Si04)3

Cubic 7 3.49 1.69-1.73 None

Gypsum
CaSO^.ZHp

Monoclinic 2 2.32 1.52-1.53 0.010

Hambergite
Be2(OH)B03

Orthorhombic 7'/2 2.35 1.55-1.63 0.072

Hauyne
(Na,Ca)4_8Al6Si,(0,S)24(S04Cl)i_2

Cubic 6 2.40
1.50

(mean)
None

Heliodor (Beryl)

Be3Al3(Si03)^
Hexagonal T/i 2.80 1.57-1.58 ().()()5
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Name & Chemical Composition- Structure Hardness SG RI DR

Hematite
Trigonal 6Yz 5.20 2.94-3.22 0.280

Hessonite (Grossl lar Garnet)
Ca3Al,(Si04)3

Cubic TA 3.65 1.73-1.75 None

Howlite
C2B5Si09(OH)5

Monoclinic y/z 2.58 1.58-1.59 0.022

Hypersthene
(Fe,Mg)Si03

Orthorhombic SVi 3.35 1.65-1.67 0.010

Indicolite (Tourmaline)

Na(Li,Al)3Al^(B03)3Si^Oig(OH)4
Trigonal TA 3.06 1.62-1.64 0.018

lOLITE
Orthorhombic 7 2.63 1.53-1.55 0.010

Inory

Ca5(P04)3(OH) and organic material
Amorphous 2Vi 1.90 1.53-1.54 N/A

Jadeite (Jade)

Na(Al,Fe)Si20^
Monoclinic 7 3.33 1.66-1.68 0.012

Jasper (Chalcedony)
SiO^

Trigonal 7 2.61 1.53-1.54 0.004

Jet

Lignite
Amorphous ZVz L33 1.64-1.68 N/A

KORNERUPINE
Mg,(Al,Fe),(Si,B)402i(OH)

Orthorhombic 6'A 3.32 1.66-1.68 0.013

Kyanite

Al.SiOj
Triclinic 5 or 7 3.68 1.71-1.73 0.017

Labradorite

(Na,Ca)(Al,Si)P8
Triclinic 6 2.70 1.56-1.57 0.010

Lapis Lazuli (Lazurite)

(Na,Ca)g(Al,Si)i2024(S04)Cl2(OH)2
Various 5Vz 2.80

1.50

(mean)
None

Lazulite

MgAl2(P04)2(OH)2
Monoclinic SVz 3.10 1.61-1.64 0.031

Malachite
Cu2(OH)2C03

Monoclinic 4 3.80
1.85

(mean)
0.025

Meerschaum
Mg,Si,0,-(OH)2.6H20

Monoclinic ZVz 1.50 1.51-1.53 None

MiCROCLINE
KAlSi308

Triclinic 6 2.56 1.52-1.53 0.008

Milky Quartz
Si02

Trigonal 7 2.65 1.54-1.55 0.009

Moonstone (Orthoclase)
KAlSi308

Monoclinic 6 2.57 1.52-1.53 0.005

Morganite (Beryl)

Be3Al2(Si03),
Hexagonal TA 2.80 1.58-1.59 0.008

Nephrite (Jade)

Ca2(Mg,Fe)5Si3022(OH)2
Monoclinic 6Yz 2.96 1.61-1.63 0.027

Obsidian

Mainly Si02
Amorphous 5 2.35 1.48-1.51 None

Oligoclase
(Na,Ca)(Al,Si)40g

Triclinic 6 2.64 1.54-1.55 0.007

Onyx
SiO,

Trigonal 7 2.61 1.53-1.54 0.004

I
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Ol'M.

Si()2.nH20
Amorphous 6 2.10 1.37-1.47 None

Orthoclase
KAlSi^O^

Monoclinic 6 2.56 1.51-1.54 0.005

Padparadscha (Corundum)
AI2O3

Trigonal 9 4.00 1.76-1.77 0.008

Pearl
CaC03,C3H,gN90n.nH20

Orthorhombic 3 2.71 1.53-1.68 N/A

Peridot
(Mg,Fe)2Si04

Orthorhombic 6Vz 3.34 1.64-1.69 0.036

Petalite

Li20Al2038Si02
Monoclinic 6 2.42 1.50-1.51 0.014

Phenakite
Be2SiO^

Trigonal 7/2 2.96 1.65-1.67 0.015

Phosphophyllite
Zn2(Fe,Mn)(P04)2.4H20

Monoclinic 3/2 3.10 1.59-1.62 0.021

Plasma (Chalcedony)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Platinum
Pt

Cubic 4 21.40 None None

Prase (Chalcedony)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Prehnite
Ca2Al2Si30jo(OH)2

Orthorhombic 6 2.87 1.61-1.64 0.016

Pyrite

FeS2
Cubic 6 4.90 None None

Pyrope (Garnet)
Mg3Al2(SiO,)3

Cubic 7'/4 3.80 1.72-1.76 None

Rhodochrosite
MnC03 Trigonal 4 3.60 1.60-1.80 0.220

Rhodonite
(Mn,Fe,Mg,Ca)Si03

Triclinic 6 3.60 1.71-1.73 0.014

Rock Crystal (Quartz)

Si02
Trigonal 7 2.65 1.54-1.55 0.009

Rose Quartz
Si02

Trigonal 7 2.65 1.54-1.55 0.009

RuBELLiTE (Tourmaline)
Na(Li,Al)3Al,(B03)3Sip,8(OH)4

Trigonal 7/2 3.06 1.62-1.64 0.018

Ruby (Corundum)
AI2O3

Trigonal 9 4.00 1.76-1.77 0.008

Rutile
Ti02

Tetragonal 6 4.25 2.62-2.90 0.287

Sapphire (Corundum)
AI2O3

Trigonal 9 4.00 1.76-1.77 0.008

Sard
Si02

Trigonal 7 2.61 1.53-1.54 0.004

Sardonyx (Chalcedony)
Si02

Trigonal 7 2.61 1.53-1.54 0.004

SCAPOLITE

Na4Al3Si,024Cl-Ca4Al,Si,02,(C03,S04)
Tetragonal 6 2.70 1.54-1.58 0.020



TABLE OF PROPERTIES • 155

Name & Chemical Composi tion Structure Hardness SG RI DR

SCHEELITE

CaW04
Tetragonal 5 6.10 1.92-1.93 0.017

Schorl (Tourmaline)

NaFe3Al,(B03)3Si,Ojg(OH),
Trigonal T/i 3.06 1.62-1.67 0.018

Serpentine

Mg,(OH)3Si,0,o
Monoclinic 5 2.60 1.55-1.56 0.001

Shell
CaC03 and C32H4gN20ij

Various 2'/. 1.30 1.53-1.59 N/A

Sillimanite
Orthorhombic T/i 3.25 1.66-1.68 0.019

Silver

Ag
Cubic 2/2 10.50 None None

Sinhalite

Mg(Al,Fe)B04
Orthorhombic 6/2 3.48 1.67-1.71 0.038

Smithsonite

ZnC03
Trigonal 5 4.35 1.62-1.85 0.230

SODALITE

SNaAlSiO^NaCl
Cubic 5'/2 2.27

1.48

(mean)
None

Spessartine (Garnet)

Mn3Al2(Si04)3
Cubic 7 4.16 1.79-1.81 None

Sphalerite

(Zn,Fe)S
Cubic V/z 4.09 2.36-2.37 None

Spinel

MgAip^
Cubic 8 3.60 1.71-1.73 None

Spodumene
LiAl(Si03)2

Monoclinic 7 3.18 1.66-1.67 0.015

Staurolite

(Fe,Mg,Zn)2Al9(Si,Al)4022(OH)2
Orthorhombic 7 3.72 1.74-1.75 0.013

Taaffeite

BeMg3AlgO,,
Hexagonal 8 3.61 1.72-1.77 0.004

Tektites
Mainly Si02

Amorphous 5 2.40 1.48-1.51 None

TiTANITE (SpHENE)

CaTiSiOj
Monoclinic 5 3.53 1.84-2.03 0.120

Topaz
Al2(F,OH)2Si04

Orthorhombic 8 3.54 1.62-1.63 0.010

Tugtupite
Na4AlBeSi40,2Cl

Tetragonal 6 2.40 1.49-1.50 0.006

Turquoise
CuAl^(P04)4(OH)g.5H20

Triclinic 6 2.80 1.61-1.65 0.040

Uvarovite (Garnet)
Ca3Cr2(Si04)3

Cubic T/z 3.77 1.86-1.87 None

Vesuvianite (Idocrase)

Ca^Al(Al,OH)(Si04)5
Tetragonal W/i 3.40 1.70-1.75 0.005

Watermelon Tourmaline
Na(Li,Al)3Al,(B03)3Si,Oi8(OH)4

Trigonal T/z 3.06 1.62-1.64 0.018

Zircon
ZrSiO^

Tetragonal T/z 4.69 1.93-1.98 0.059

ZOISITE

Ca2(Al,OH)Al2(Si04)3
Orthorhombic 6/2 3.35 1.69-1.70 0.010
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Glossary

Words PRINTKD in bold type

have their own definition

elsewhere in the glossary.

• Absorption spectrum
Pattern of dark lines or bands seen

when a gem is viewed through a

spectroscope.

• Allochromatic
Refers to gems colored by

impurities, without which the

gem would be colorless.

• Alluvial deposits
Concentrations of material that

have been separated by weathering

from the host rock, then deposited

by rivers or streams.

• Amorphous
Without a regular internal atomic

structure or external shape.

• Associated minerals
Minerals found growing together,

though not necessarily intergrown.
• ASTERISM
Star effect seen on some stones

when cut en cabochon.

• Basal pinacoid
Feature relating to crystal sym-

metry. A columnar or prismatic

crystal with flat ends may be refer-

red to as having a basal pinacoid.

• Birefraction (dr)

The difference between the

highest and the lowest refractive

indices in doubly refractive gems.
• BOTRYOIDAL
Shape similar to a bunch of grapes.

• Cabochon
Gem cut and polished to have a

domed upper surface. Such stones

are said to be cut en cabochon.

• Cameo
Design in low relief, around which

the background has been cut away.

• Carat (ct)

Unit of weight used for gems - a

carat is one-fifth of a gram. It is also

used to describe the purity of gold

- pure gold is 24 carat.

• Chatoyancy
The cat's-eye effect shown by some
stones when cut en cabochon.

• Cleavage
Breaking of a stone along lines of

weakness related to the internal

atomic structure. See also Fracture.
• Columnar
Type of habit in which crystals

form in the shape of columns

(elongated prisms).

• Co.MPOSITE STONE
Stone assembled from several

pieces, often to imitate a gem.
• CONCHOIDAL FR.ACTl RE
Shell-like fracture. See Fracture.
• Crown
Top part of a cut stone, above

the girdle.

• Cryptocrystalline
Mineral structure in which

crystals are so small they are not

distinguishable with a microscope.

• Crystal
Solid that has a definite internal

atomic structure, producing a

characteristic external shape and

physical and optical properties.

• Crystal structlire
Internal atomic structure of a

crystal. All crystalline gems may be

classified in one of seven groups,

according to the symmetry of their

structure: cubic, tetragonal,

hexagonal, trigonal, orthorhombic,

monoclinic, and triclinic.

•Cut
Term used to describe the way in

which a stone is faceted. See also

Faceting.

• DiCHROIC
Refers to a gem that appears two

different colors or shades when
viewed from different directions.

• Diffraction
The splitting of white light into its

constituent spectral colors - the

colors of the rainbow - when it

passes through a hole or grating.

• DiSPERSIO.N

The splitting of white light into its

constituent spectral colors - the

rainbow colors - when it passes

through inclined surfaces, such as

those on a prism or faceted gem.

Dispersion in gems is called fire.

• Double refraction (dr)

Phenomenon in which each ray of

light is split in two as it enters a

noncubic mineral. Each ray travels

at a different speed and has its own
refractive index. See also

Birefraction.

• Doublet
Composite stone made of two

pieces cemented or glued together

• EVAPORite deposit
Sedimentary rock or mineral

resulting from the evaporation of

water from mineral-bearing fluids,

usually seawater

• Faces
Flat surfaces that make up the

external shape of a crystal.

• Facet
Surface of a cut and polished gem.
• Faceting
Cutting and polishing of the

surfaces of a gemstone into facets.

The number and shape of the

facets give the stone its style of cut.

• Fancy cut
Name applied to a stone given an

unconventional shape when cut.

• Fire
See Dispersion.

• Fracture
Chipping or breaking of a stone in

a way unconnected to the internal

atomic structure. Because of this,

fracture surfaces are usually

uneven. See also Cleavage.
• Gemstone
Decorative material, usually a

mineral, prized for some or all of

the qualities of beauty, durability,

and rarity. It is used synonymously

with "gem" and "stone" through-

out this book.

• Geode
Cavity within a rock, in which

crystals line the inner surface

and grow toward the center

• Girdle
Band around the widest part of a

cut stone, where the crown meets

the pavilion.

• Granite
Coarse-grained igneous rock

comprising mainly quartz,

feldspar and mica.

• Habit
Shape in which a crystal

naturally occurs.

• Hardness
See Mobs Scale of Hardness.
• Heat treatment
Application of heat to a gem with

the purpose of enhancing the

color or clarity.

• Hydrothermal
Refers to processes that involve the

alteration or deposition of minerals

by water heated by igneous activity.

• Idiochromatic
Describes gems whose color is due

to elements that are an essential

part of their chemical composition.

• Igneous rocks
Rocks formed from erupted

volcanic lava or solidified magma.
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• Imitation gemstone
Material that has the outward

appearance of the gem it is

intended to imitate, but which has

different physical properties. See

also Synthetic gemstone.
• Inclusions
Markings or foreign bodies found

within a stone. Some can be used

to identify a particular species.

• Intaglio
Design in which the subject is cut

lower than the background.

• Intergrown
When two or more minerals grow

together and become interlocked.

• Intrusive
Igneous rock that has solidified

within other rocks, below the

Earth's surface.

• Iridescence
Reflection of light off internal

features in a gem, giving rise to a

rainbowlike play of colors.

• Lapidary
Craftsman who cuts and polishes

gemstones.

• Lava
Molten rock erupted from

volcanoes. See also Magma.
• Luster
Shine or "look" of a gemstone due
to reflection of light off the surface.

• Magma
Rock in a molten state below the

Earth's surface. See also Lava.
• Mammillated
Smooth, rounded shape.

• Massive
Used to describe minerals that

have an indefinite shape, or that

consist of small crystals in masses.

• Matrix
The rock in which a gem is found.

Also known as host or parent rock.

• Metamict
Refers to material that is breaking

down from a crystalline to an

amorphous state, due to the

presence of radioactive elements.

• Metamorphic rocks
Rocks that have been changed by

heat and/or pressure to form new
rocks consisting of new minerals.

• Microcrystalline
Mineral structure in which

crystals are too small to be

detected by the naked eye.

• Minerals
Inorganic, naturally occurring

materials with a constant chemical

composition and regular internal

atomic structure.

• Mixed cut
Cut in which the facets above and

below the girdle are styled in

different ways - usually brilliant

cut above and step cut below.

• MOHS SCALE OF HARDNESS
Measure of a mineral's hardness in

relation to other minerals, based on

its ability to resist scratching.

• Multicolored
Used to describe single crystals

made of different colored parts.

• Opalescence
Milky blue form of iridescence.

• Ore
Rock that contains metals capable

of being extracted commercially.

• Organic gem
Gem made by or derived from

living organisms.

• Paste
Glass made to imitate gems.

• Pavilion
Lower part of a cut stone, below

the girdle.

• Pegmatite
An igneous rock formed as

residual liquids from magma cool,

often forming large crystals.

• Placer deposit
Concentrated (secondary) deposit

of minerals, usually in rivers or seas.

• Platy
Habit characterized by flat, thin,

platelike crystals.

• Pleochroic
Term used to describe a gem that

appears two or more different colors

or shades when viewed from

different directions.

• POLYCRYSTALLINE
Refers to a mineral made of many
small crystals.

• Primary deposit
Material still in its original rock.

See also Secondary deposit.

• Prismatic
Habit in which parallel pairs of

rectangular faces form prisms.

• Pseudomorph
One mineral occurring in the

crystal shape of another.

• Refraction
Bending of light as it passes from

air into a different medium.
• Refractive index (ri)

Measure of the slowing down and

bending of light rays as they enter a

gemstone. May be used to identify

individual gem species.

• ReI RACTOMETItR
Apparatus used to measure the

refractive indices of gems.

• Rhomb
Shape much like a skewed cube.

• Rock
Material made up of one or more
minerals.

• Rough
Term used to describe a rock or

crystal still in its natural state,

before faceting or polishing.

• Schiller/Sheen
Form of iridescence.

• Schist
Metamorphic rock in which

the crystals are in parallel

arrangement.

• Secondary deposit
Gems or minerals that have been

separated from their original rock

and redeposited elsewhere. See also

Primary deposit.

• Sedimentary rocks
Rocks formed by the consolidation

and hardening of rock fragments,

organic remains, or other material.

• Species
Used in this book to refer to

individual gems that have distinct

characteristics which may be

defined and verified.

• Specific gravity (SG)

Density, measured as the weight of

the material compared with that of

an equal volume of water.

• Spectroscope
Instrument used to view the

absorption spectra of gemstones.
• Step cut (or Trap cut)
Cut characterized by a rectangular

table facet and girdle, with rect-

angular facets parallel to these.

• Stone
Term used for any gemstone.
• Striation
Parallel scratch, groove, or line.

• Symmetry, axis of
Imaginary line through a crystal. If

the crystal were rotated about its

axis it would present an identical

aspect two or more times in a

rotation of 360 degrees.

• Synthetic gemstone
Laboratory-made stone whose

chemical composition and optical

properties are similar to those of its

natural equivalent.

• Table facet
(Central facet on a gem's crown.
• Trichroic
Refers to a gem that appears three

different colors or shades when
vievvcti from tlitfcrciit directions.

• Vitreous
Glasslike (used to describe luster).
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A boule 34 citrine 83 rrrbowenite 127 cleavage 17

achroite 102 brazilianitc 1 18 color key 38 faceting 26

adularia 122 brown cjuartz 84 colorless orthoclase 122 fibrolitc 1 1

1

agate 88 bronzite 1 12 colorless sapphire 96 fire agate 87

alabaster 128 burmite 148 coral 142 fluorite 66

albite 130 cordierite 1 12 fool's gold 63

alexandrite 108 cornelian 93 formation 12

allochromatic gems 20 corundum fortification agate 88

almandine 59 cairngorm 84 colorless sapphire 96 fracture 17

amazonite 123 calcite 98 green sapphire 96

amber 148 californite 74 padparadscha 95

amblygonite 132 carnelian 93 pink sapphire 97

ambroid 148 carving 28 ruby 94 gahnospinel 65

amethyst 82 cassiterite 70 sapphire 95 garnet

ametrine 82 cat's-eye 108 yellow sapphire 97 almandine 59

andalusite 1 10 celestine 105 crystal shapes 18 andradite 62

andradite garnet 62 cerussite 105 crystal systems 19 cinnamon stone 60

anglesite 1 14 chalcedony cutting 10 demantoid 62

apatite 79 agate 88 cymophane 108 green grossular 61

aquamarine 76 bloodstone 93 cyprine 74 hessonite 60

aragonite 104 carnelian 93 pink grossular 60

asparagus stone 79 chrv'soprase 92

IJ
pyrope 58

australite 137 cornelian 93 rosolite 60

aventurine quartz 85 fire agate 87 danburite 1 10 spessartine 58

aventurine feldspar 130 fortification agate 88 datolite 129 IVansvaal jade 61

axinite 133 heliotrope 93 demantoid garnet 62 tsavorite 61

azurite 126 jasper 92 diamond 54 uvarovite 59

landscape agate 89 dichroite 112 garnet-topped doublet

t)D
moss agate 88 diopside 1 19 gemology 7

onyx 90 dioptase 99 gems, collecting 8

barite 104 plasma 93 dolomite 99 gemstones

benitoite 80 prase 92 dravite 102 defined 10

beryl sard 90 dumortierite 117 distribution 14

aquamarine 76 sardonyx 90 dumortierite quartz 117 folklore 32

bixbite 78 chatoyant quartz 86 history 30

emerald 75 chessylite 126 17 Gilson gems 35

goshenite 77 chiastolite 1 10 gold 48

heliodor 77 chrome diopside 1 19 emerald 75 goshenite 77

morganite 78 chrysober>'l 108 engraving 29 green and yellow

red 78 chr^'socolla 126 enstatite 1 1

1

tourmaline 103

ber\ilonite 118 chrysoprase 92 epidote 121 green grossular 61

birefraction 21 cinnamon stone 60 euclase 129 green sapphire 96

birthstones 33 grossular garnet 60

bixbite 78

blende 63

bloodstone 93

Blue John 67

gypsum 128

H
hambergite 1 15

hardness 16

hauyne 68

hawk's-eye 86

heat treatment 37

heliodor 77

heliotrope 93

hematite 100

hessonite 60

hiddenite 120

howlite 128

hypcrsthcnc 1 1 2
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idiochromatic gems 20

idocrase 74

igneous rocks 12

imitation 36

Inca rose 100

inclusions 24

indicolite 101

indigolite 101

interference 23

iolite 1 12

iron rose 100

if

irradiation 37 optical properties 20 r>
rv

staurolite 117

ivory 146 organic gems 13 succinite 148

orthoclase rainbow quartz 87 sunstone 130

T colorless 122 red beryl 78 synthetic gems 34

J moonstone 123 refractive index 21

jade yellow 122 rhodochrosite 100

1jadeite 124 rhodonite 132

nephrite 125

P
rock crystal 81 taaffeite 80

jasper 92 rose quartz 83 tanzanite 1 16

jet 140 padparadscha 95 rosolite 60 tektites 137

pearl 138 rubellite 101 thulite 1 16

XT'K
peridot 1 13 rubicelle 64 tiger's-eye 86

peristerite 130 ruby 94 titanite 121

Knoop scale 16 petalite 129 rutilated quartz 87 topaz 106

kornerupine 113 petrified wood 88 rutile 71 tortoiseshell 144

kunzite 120 phenakite 98 tourmalinatcd quartz 87

kyanite 133 phosphophyllite 127

physical properties 16
co

tourmaline

achroite 102

TL
pink grossular 60 sagenite 87 dravite 102

pink sapphire 97 sapphire 95 green and yellow 103

labradorite 130 plasma 93 colorless 96 indicolite 101

landscape agate 89 platinum 52 green 96 indigolite 101

lapis lazuli 69 pleochroic gems 21 pink 97 rubellite 101

lazulite 128 polishing 28 yellow 97 schorl 103

loupe 35 prase 92 sard 90 siberite 101

luster 22 prehnite 115 sardonyx 90 watermelon 103

pyrite 63 satin spar 128 Transvaal jade 61

MN pyrope 58 scapolite 71 tsavorite 61

scheelite 70 tugtupite 74

malachite 126 schorl 103 turquoise 131

meerschaum 1 19 sedimentary rocks 13

metamorphic rocks 12

microcline 123

quartz

amethyst 82

selenite 128

sepiolite 1 19 uvw
milky quartz 85 aventurine 85 serpentine 127 unakite 121

mocha stone 88 brown 84 shell 144 uvarovite 59

Mohs scale 16 cairngorm 84 siberite 101 vesuvianite 74

moldavite 137 cat's-eye 86 sillimanite 1 1

1

violane 1 19

moonstone 123 chatoyant 86 silver 50 watermelon tourmaline

morganite 78 hawk s-eye 86 simetite 148 103

moss agate 88 milky 85 sinhalite 114 wernerite 71

multicolored 21 rainbow 87 Slocum stones 36 williamsite 127
nephrite 125 rock crystal 81

rose 83'

smithsonite 99

smoky cjuartz 84

wiluite 74

o rutilated 87

sagenite 87

soda lite 68

specific gravity 16 XYZ
obsidian 136 smoky 84 spessartinc 58 xanthite 74

oiling 37 tiger's-eye 86 sphalerite 63 yellow orthoclase 122

oligoclase 130 tourmalinatcd 87 sphcne 121 yellow sapphire 97

onyx 90 with inclusions 87 spinel 64 zircon 72

opal 134 quartz cat's-eye 86 spodumene 120 zoisite 116
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