Achroite, 190
Acidic rocks, 6
Actinolite, 37,192
Adamite, 38
Adularescence, 96
Adularia, 95
African Star Coral, 70
Agalmatolite, 155
Agate, 159
Agate opal, 140
Akori coral, 70
Alabaster, 60, 108
Alalite, 82
Albite, 94,95
Alexandrite, 66
synthetic, 221
Alexandrium, 230
Algodonite, 39
Allanite, 88
Almandine, 101,105
Amazonite, 94
Amber, 39
Amblygonite, 6, 40
Ambroid, 40
Amethyst, 158
Ametrine, 158
Ammolite, 119
Ammonite shell, 119
Amphibole, 144, 192
Amplitude, 16
Analcime, 41
Anatase, 41
Andalusite, 42
Andesine, 94, 96
Andradite, 101, 104
Angel stone, 143
Angel-skin coral, 70
Angle of incidence, 16
Angle of refraction, 16
Angles (inclusions), 208

Index

Anglesite, 42
Angstrom, 18
Anhydrite, 43
Anion, 4
Anisotropic, 17
Ankerite, 84
Anorthite, 94,97
Anorthoclase, 93
Antigorite, 170
Apache tears, 137
Apatite, 44
carbonate, 44
Apophyllite, 45
Aquamarine, 50
Martha Rocha, 54
Maxixe-type, 52
Aragonite, 46, 119, 145
Arc-imaging, 214
Asbestos, 171
Asparagus stone, 44
Atoms, 4
Attapulgite, 143
Augelite, 46
Australite, 186
Autoclave, 216
Aventurescence, 97
Aventurine, 158
Axinite, 47
Azurite, 47
Azurmalachite, 48

Baddeleyite, 224
Baikalite, 82
Balas ruby, 178
Bananas, 230
Banded agate, 159
Barite, 49

Basic rocks, 6
Bayldonite, 50
Bediasite, 186

Benitoite, 50

Berrylonite, 55

Beryl, 5, 8, 50

green, 51
synthetic, 220, 230

Biaxial, 17

Billitonite, 186

Birefringence, 17

Biron emerald, 220

Bismuth germanium oxide,
230

Bismutotantalite, 55

Bixbite, 50, 52

Black opal, 140

Blende, 175

Bloodshot iolite, 70

Bloodstone, 159

Blue John, 99

Bohemian garnets, 104

Boleite, 56

Bombs (volcanic), 138

Bonds, 4, 16

Boracite, 56

Bornite, 56

Boulder opal, 141

Boule, 214

Bowenite, 170

Brazilianite, 57

Breithauptite, 57

Bridgman-Stockbarger
method, 213

Brilliance, 16

Bromellite, synthetic, 230

Bronzite, 86

Brookite, 58

Brucite, 58

Buergerite, 189

Burnite, 48

Bustamite, 58, 163

Byon, 72

Byssolite, 104
Bytownite, 94, 97

Cachalong, 140
Cadmium sulfide, 230
Cairngorm, 158
Calcentine, 119
Calcite, 60
Calcium fluoride, 230
Calcium titanate, 230
Californite, 103, 116
Canasite, 61, 181
Cancrinite, 61
Cape series, 79
Carbonate apatite, 44
Carnelian, 159
Cassiterite, 62
synthetic, 231
Castor, 151
Catapletite, 62
Cation, 4
Catseye, 66
Celestite, 62
Centipedes (inclusions), 96
Ceruleite, 63
Ceylonite, 177
Chabazite, 64
Chalcedony, 159
Chalcosiderite, 194
Chalcotrichite, 76
Chalybite, 172
Chambersite, 64
Charoite, 65
Chatham corundum, 222
Chatham emerald, 220
Checking, 141
Chemical substitution, 5
Chert, 159
Chessylite, 47
Chiastolite, 42



Childrenite, 65, 88
Chiolite, 65
Chlorapatite, 44
Chlorastrolite, 153
Chloromelanite, 117
Chondrodite, 113
Chroma, 25
Chromdravite, 189
Chrome diopside, 82
Chromite, 66
Chrysanthemum inclusions,
52

Chrysoberyl, 66

synthetic, 221
Chrysocolla, 68

in opal, 140

in quartz, 159
Chrysoprase, 159
Chrysoltile, 170
CIE system, 26
Cinnabar, 68
Cinnamon stone, 103
Citrine, 158
Cleavage, 15, 16
Cleavelandite, 96
Cleiophane, 176
Clinochrysotile, 170
Clinohumite, 113
Clinozoisite, 88
Coal,7
Coarse texture, 6
Cobaltite, 69
Cobaltocalcite, 60
Colemanite, 69
Collector gems, 8
Collophane, 45
Color, 14

measurement, 25

space, 25

zones, 218
Color-order system, 25

Hunter’s, 26
Colorimeter, 14
Colorimetry, 25
Columbite, 185
Columbotantalite, 128
Common opal, 140
Conduction, 20
Connemara marble, 170
Consolidation, 7
Contact metamorphism, 7
Contra-luz opal, 140
Convection, 20
Copal, 40
Coral, 70

synthetic, 222
Cordierite, 70
Corundum, 71

properties (table), 72

synthetic, 222
Covalent bond, 4

Covellite, 75
Crazing, 141
Creedite, 75
Cristobalite, 158
Critical angle, 16
Crocidolite, 157
Crocoite, 75
Cryolite, 76
Crystal. See also Negative
crystal
axes, 13
emerald, research, 220
growth, 212
edge-defined, film-fed,
214
flux, 216
hydrothermal, 215
melt, 212
solution, 215
vapor, 212
zone, 214
opal, 140
positive, 17
pulling, 214
rock, 158
seed, 212
synthetic, characteristics,
218
structure, 4
systems, 13
Crystallographic axes, 16
Crystalography, 13
Cubic zirconia (CZ), 215,
223
Cultured pearls, 146
Cuprite, 76
Cybeline, 183
Cymophane, 68
Cyprine, 116
Czochralski corundum, 223
Czochralski technique, 214

Damsonite, 159
Danburite, 78
Darwin glass, 186
Datolite, 78
Demantoid, 104
Dendrites, 212
Density, 15
Derbyshire spar, 99
Detrital sediments, 7
Diamond, 79

probes, 20

synthetic, 224
Diaspore, 81
Diatomaceous earth, 140
Dichroism, 18
Dickinsonite, 82
Didymium spectrum, 44
Diffraction grating, 11, 18
Dinosaur bone, 159

Diopside, 82
Dioptase, 83

Directional properties, 4

Dispersion, 3, 17
Djevalite, 223
Dolomite, 7, 84
Domeykite, 39
Doublet, 142
Dravite, 189
Dumortierite, 84, 112
quartz, 158

Eilat stone, 68
Ekanite, 86
Elaeolite, 135
Elbaite, 189
Electron, 4
Emerald, 50
synthetic, 220
table of properties, 51
Enstatite, 86
Entropy, 211
Eosphorite, 65, 88
Epidote, 88
Essonite, 103
Ettringite, 90
Euclase, 90
Eucolite, 91
Eudialyte, 91
Eulite, 86
Euxenite, 92
Evaporite, 7
Extraordinary ray, 17
Extrusive rocks, 6

Fairy crosses, 180
Faustite, 195
Fayalite, 137
Feldspars, 93
Fergusonite, 98
Ferridravite, 189
Ferroactinolite, 38
Ferroaxinite, 47
Ferrohypersthene, 86
Ferropargasite, 144
Ferropumpellyite, 153
Ferrosalite, 82
Ferrotantalite, 128
Fibrolite, 172

Fine texture, 6

Fire (opal), 140
Fire agate, 159
Flame fusion, 213
Flame opal, 140
Flash opal, 140
Flint, 159

Floating opal, 142
Flowstone, 60
Fluorapatite. 44
Fluorescence, 19
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Fluorite, 99
synthetic, 230
Fool’s gold, 155
Formanite, 98
Formula, 13
Forsterite, 137
synthetic, 231
Fracture, 16
Francolite, 44
Fraunhofer lines, 17, 18
Fremy ruby, 222
Friedelite, 99
Fuchsite, 158

Gadolinite, 101

Gabhnite, 177
synthetic, 231

Gahnospinel, 177

Galaxite, 177

Garnet, 101
alexandritelike, 106
bohemian, 104
color-change, 105, 106
occurrence, 19
star, 105
synthetic, 225

Gas, 4

Gaylussite, 107

Gem
definition, 2
scarcity, 8

Gemology, 1

Gemstone, 2
identification, 10
sizes of, 19

Geneva ruby, 211, 222

Geologic cycle, 7

Geologic structures, 7

Geyserite, 140

GGG, 225

Gilson emerald, 220

Girasol, 140

Glass, 5, 16

Goldmanite, 101

Goshenite, 50

Grandidierite, 107

Gray opal, 140

Green beryl, 51

Green quartz, 158

Greenockite, synthetic, 230

Grossular, 101, 103

Gypsum, 108

Hackmanite, 174

Hambergite, 109

Hancockite, 88

Hardness, 14

Harlequin opal, 140

Hartman dispersion net, 3,
18

Hauyne, 109
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Hawk’s-eye, 157

Heat transfer, 20

Heavy liquids, 15

Hedenbergite, 82

Helictites, 108

Heliodor, 50

Heliotrope, 159

Hematine, 110, 230

Hematite, 110

Hemimorphite, 110

Henritermierite, 102

Hercynite, 66, 177

Herderite, 111

Hessonite, 103

Hexagonal system, 13

Hexagonite, 192

Hiddenite, 179

Hmaw-Sit-Sit, Upper Burma,
117

Hodgkinsonite, 111

Holtite, 112

Homocreate, 3,217

table, 232

Hornblende, 38, 144

Horse-tail inclusions, 104

Howlite, 112

Hue, 25

Huebnerite, 112

Humite, 113

group, table of properties,

113

Hunter color-order system,
26

Hureaulite, 114

Hurlbutite, 114

Hyalite, 140

Hydrogrossular, 102, 103

Hydrophane, 140

Hydroxylapatite, 44

Hypersthene, 86

Iceland spar, 60
Idocrase, 115
I. G. Farben emerald, 220
Igneous rocks, 6
Illam, 73
Imperial jade, 117
Impurities, 5, 13, 15
Inamori emerald, 220
Inclusions, 19
angles, 208
centipedes, 96
crysanthemum, 52
horse-tail, 104
lotus leaves, 138
snow-stars, 52
spangles, 178
three-phase, 52
zircon haloes, 178
Inderite, 116
Index of refraction, 16

Indicolite, 190
Indochinite, 186
Intrusive rocks, 6
Inversion, 8

Iolite, bloodshot, 70
lon, 4

Ionic bond, 4

Iris quartz, 157
Ironstone opal, 140
Isometric system, 13
Isotropic, 17

Jade, 135, 193
imperial, 117
reformed, synthetic, 226
styrian, 170
synthetic, 225
Transvaal, 103
Yunan, 117

Jadeite, 117

Jasper, 159

Jasper opal, 140

Javaite, 186

Jeffersonite, 82

jeremejevite, 118

Jet, 118

Jewel, 2

Julgoldite, 153

Kammererite, 119
Kashan ruby, 222
Kauri gum, 40
Kidney ore, 155
Kimzeyite, 102
Knischka ruby, 223
Knorringite, 102
Koranna stone, 155
Korite, 46, 119
Kornerupine, 120
Kunzite, 179
Kurnakovite, 120
Kutnahorite, 84
Kyanite, 121
Kyropoulos technique, 214

Labradorite, 94, 97
Lace agate, 159
Landerite, 104
Langbeinite, 122
Lapis lazuli, 123
synthetic, 226
Larimar, 148
Laserblue, 231
Lawsonite, 122
Lazulite, 123
Lazurapatite, 45
Lazurite, 123
Lechleitner emerald, 220
Lechleitner ruby, 223
Lechosos opal, 140
Legrandite, 124

Lenix emerald, 220
Lepidolite, 124
Lesserite, 116
Leucite, 125
Libyan Desert glass, 186
Liddicoatite, 189
Light absorption, 18
Lightness, 25
Limestone, 7
Linarite, 125
Linde emerald, 220
Linobate, 230
Liquid, 4
Lithification, 7
Lithiophilite, 193
Lithium fluoride, 231
Lithium niobate, 230
Lithium tantalate, 230
Liver opal, 140
Lizardite, 170
Lotus leaves (inclusions),
138
Ludlamite, 125
Luminescence, 19
Lusakite, 180
Luster, 14

Mabe pearl, 146
Magnesioaxinite, 47
Magnesiochromite, 66
Magnesite, 127
Magnesium oxide, 231
Magnesium silicate, 231
Majorite, 102
Malachite, 127
Malacolite, 82
Malaya, 105
Manganaxinite, 47
Manganocolumbite, 128
Manganotantalite, 128
Manganpectolite, 147
Mansfieldite, 168
Maori greenstone, 135
Marble, 60
Marcasite, 128, 154
Marialite, 166
Marmatite, 176
Martha Rocha aquamarine,
54
Matrix opal, 140
Maxixe-type aquamarine,
52,54
Mechanical sediments, 7
Meionite, 166
Melanite, 104
Melinophane, 129
Meliphanite, 129
Mellite, 129
Menilite, 140
Mesolite, 133
Metamict, 209

Metamorphic rocks, 6
Mica, 124
Microcline, 93, 94
Microlite, 130
Microscope, 11, 19
Microsommite, 61
Milarite, 130
Milk opal, 140
Milky quartz, 158
Millerite, 130
Mimetite, 131
Mineral, definition, 1
Mineral groups, 6, 241
Mineralizer, 215
Mizzonite, 166
Mohawkite, 39
Mohs scale, 15
Moldavite, 186
Molecule, 4
Monazite, 131
Monoclinic system, 13
Montebrasite, 6, 40
Moonstone, 94
Mordenite, 132
Morganite, 50
Morion, 158
Moss agate, 159
Moss opal, 140
Mountain-leather, mountain-
wood, 144
Mukhinite, 88
Munsell system, 25
Museums (abbreviations),
20

Nacre, 146
Nambulite, 133
Natrolite, 133
Natromontebrasite, 40
Negative crystal
optics, 17
inclusions, 52
Neo-noble opal, synthetic,
227
Nepheline, 134
Nephrite, 135, 192
Neptunite, 136
Niccolite, 137
Nicol prism, 17
Norbergite, 113
Normal, 16
Nucleation, 212
Nucleus, 4, 211

Obsidian, 137
Octahedrite, 41
Odontolite, 199
Oligoclase, 91, 96
Olivine, 137
Onyx, 60

silica, 159



Onyx opal, 140

Opal, 139

Optical spectroscope, 18
Optic axis, 17

Optics, 16

Orbicular jasper, 159
Ordinary ray, 17

Orient, 145

Ornamental material, 2
Orthoclase, 93,95
Orthoferrosilite, 86
Orthorhombic system, 13
OSA-UCS system, 26
Oscillators, 227
Oxblood coral, 70

Padparadscha, 71
Painite, 143
Palygorskite, 143
Papagoite, 144
Paragenesis, 8
Pargasite, 144
Parisite, 144
Parrot-wing, 68
Parting, 16
Pastoral opal, synthetic, 227
Peacock opal, 140
Pearl, 145

grain, 146
Pectolite, 147
Pentlandite, 148
Periclase, 148

synthetic, 231
Peridot, 8, 137
Peristerite, 94, 95
Perovskite, synthetic, 230
Perthite, 94, 95
Petalite, 148, 151
Petrified wood, 159
Phenakite, 148

synthetic, 231
Phianite, 223
Philippinite, 186
Phosgenite, 148
Phosphophyllite, 150
Phosphorescence, 19
Picotite, 177
Picture jasper, 159
Piedmontite, 88
Piemontite, 88
Piezoelectricity, 227
Pinfire opal, 140
Plagioclase feldspars, table

of properties, 94

Plancheite, 171
Plasma, 159
Plato-Sandmeier effect, 222
Pleochroism, 18
Pleonaste, 177
Plutonic rocks, 6
Polariscope, 17

Polarized rays, 17

Polarizing microscope, 17

Pollucite, 150

Polycrase, 92

Polycrystalline aggregate,
213

Polysynthetic lamellae, 227

Positive crystal, 17

Potassium feldspars, table
of properties, 93

Powellite, 151

Powellite, synthetic, 231

Prase, 159

Prase opal, 140

Precious, 2

Precious opal, 140

Prehnite, 151

Pressed amber, 40

Properties and structure, 5

Prosopite, 152, 195

Proton, 4

Proustite, 152

Pseudomorphs, 140

Pseudophite, 170

Psilomelane, 110

Pumpellyite, 152

Purpurite, 154

Pyralspite, 101

Pyrargyrite, 154

Pyrite, 128, 154

Pyrope, 101, 104

Pyrophyllite, 155

Pyroxmangite, 155, 163

Pyrrhotite, 155

Quartz, 8, 157
synthetic, 227
Quartzite, 158

Ramaura ruby, 223
Rarity, 8

Realgar, 161
Recrystallization, 7
Refractive index, 16
Refractometer, 11
Regency emerald, 220
Regional metamorphism, 7
Resin opal, 140
Rhodizite, 161
Rhodochrosite, 162
Rhodolite, 102, 105
Rhodonite, 162
Ricolite, 170
Rizalite, 186

Rock crystal, 158
Rocks, 6
Rock-wood, 144
Rodingite, 103
Rose of France, 158
Rose quartz, 158
Rosolite, 103, 104

Rouge, 110
Royal Azel, 183
Royal Lavulite, 183
Rubellite, 190
Ruby, 71
spinel, 178
synthetic, 227
Rutile, 163
synthetic, 227
Rutillated quartz, 164

Sagenite, 157, 164
Salite, 82
Samarskite, 165
Sanidine, 93, 95
Sapphire, 71
synthetic, 222
Sapphirine, 165
Sarcolite, 166
Sard, 159
Sardonyx, 159
Satelite, 170
Satin spar (gypsum), 108
Saturation, 25, 212
Scapolite, 166
Scenic agate. 159
Scheelite, 167
synthetic, 228
Schefferite, 82
Schiller effect, 94
Schorl, 189
Schorlomite, 102, 104
Scolecite, 133
Scorodite, 168
Scorzalite, 123
Seam opal, 141
Sedimentary rocks, 7
Seed crystal, 212
Seiko emerald, 220
Selenite, 108
Sellaite, 169
Semiblack opal, 140
Semiprecious, 2
Senarmontite, 169
Serandite, 169
Serpentine, 170
Shattuckite, 171
Sheen obsidian, 137
Shell agate, 159
Shortite, 171
Siberian amethyst, 158
Siberian jade, synthetic, 226
Siderite, 171
Silica, 157
Silica glass, 158
Siliceous sinter, 140
Silicic acid, 6
Silicon carbide, 228
Sillimanite, 172
Limpsonite, 172
Simulant, 3
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Sinhalite, 173
Skull melting, 214
Skutterudite, 173
Slocum stone, 228
Slugs, 145
Smaltite, 173
Smaragdite, 38
Smithsonite, 174
Smoky quartz, 158
Snow-stars (inclusions), 52
Snowflake obsidian, 137
Soapstone, 185
Sodalite, 174
Sogdianite, 175
Solid, 4
Solid solution, 13, 15
series, 5
Solidification, 212
Sources of data, 13
South African wonderstone,
155
Spangles (inclusions), 178
Specific gravity, 11, 15
Specific heat, 20
Spectra, 18
Spectroscope, 18
Spectrum, 18
Spessartine, 101, 106
Sphaerocobaltite, 60
Spalerite, 175
synthetic, 231
Sphene, 176
Spiderweb turquoise, 195
Spinel, 177
alexandritelike, 178
group, table of properties,
177
synthetic, 229
Spodumene, 179
Spurrite, 180
Star garnets, 105
Staurolite, 180
Steatite, 185
Stellarite, 68
Stibiotantalite, 180
Stichtite, 61, 181
Stolzite, 181
Stratification, 7
Streak, 14
Strengite, 197
Strontianite, 182
Stronitum titanate, 229
Sturmanite, 90
Styrian jade, 170
Succinite, 39
Sugilite, 182
Sulfur, 183
Sun spangles (amber). 40
Sunstone, 94, 98
Symmetry, 13, 16
Synthetic. 3,217
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Synthetic crystals, charac-
teristics, 218
Synthetic diamond, 217

Taaffeite, 184
Tabasheer, 140
Tale, 185
Tantalite, 185
Tanzanite, 88
Taprobanite, 185
Tawmawite, 89
Tektite, 186
Tephroite, 186
Tetragonal system, 13
Texture, 6
Thaumasite, 187
Thermal conductivity, 20
Thermal diffusivity, 20
Thermal inertia, 20
Thermal properties, 21
table, 22
Thomsonite, 187
Three-phase inclusions, 52
Thulite, 88
Tigereye, 157
Tin oxide, 231
Tinzenite, 47
Titanite, 176
Topaz, 188
Topazolite, 104
Torsion balance, 15
Tourmaline, 189
bicolor, 189
Tradenames, of synthetic
materials, 233

Transvaal jade, 103

Trapiche emeralds, 96

Travertine, 60
Treacle, 103
Tremolite, 38, 192
Trichroism, 18
Triclinic system, 13
Tricone burner, 213
Tricone torch, 228
Tridymite, 158
Trigonal system, 13
Trigons, 79
Triphane, 179
Triphylite, 193
Triplet, 142
Tripoli, 140
Troostite, 202
Trystine, 158
Tsavorite, 103, 104
Tsialaisite, 189
Tugtupite, 193
Turquoise, 194
synthetic, 230
TV stone, 196
Turritella agate, 159

Ugrandite, 101
Ulexite, 196
Ultraviolet light, 19
Unakite, 89
Uniaxial, 17
Unmixing, 94
Uvarovite, 101, 102
Uvite, 189

Value, 25

Vanadinite, 197

Vapor, 4

Variscite, 197
Vayrenenite, 198

Verde antique, 170
Verneuil corundum, 222
Verneuil technique, 213
Verneuil torch, 213
Vesuvianite, 115
Victoria stone, 231
Villiaumite, 199
Violane, 82

Viridine, 42

Vishnevite, 61
Vivianite, 199

Volatile, 212

Volcanic glass, 6, 137
Vulpinite, 43

Wardite, 200
Water opal, 140
Water sapphire, 70
Watermelon tourmaline, 189
Wavelength, 16
Wavellite, 200
Weloganite, 201
Wernerite, 166
Whewhellite, 201
White opal, 140
Wilkeite, 201
Willemite, 202
Williamsite, 170
Wiluite, 116
Witherite, 202

Wollastonite, 203
Waulfenite, 203
Wurtzite, synthetic, 231

X-ray powder diffraction, 11
Xalostocite, 104

Xanthite, 116

Xonotlite, 205

YAG, 225

Yamatoite, 102

Yowah nuts, 141
Yttralox, 203

Yttrium aluminate, 231
Yugawaralite, 206
Yunan jade, 117

Zebra tigereye, 157

Zektzerite, 207

Zerfass emerald, 220

Zinc aluminate, 231

Zinc oxide, 231

Zinc schefferite, 82

Zinc sulfide, 231

Zincite, 207
synthetic, 231

Zircon, 208

Zircon haloes (inclusions),

178

Zoisite, 88

Zone refining, 214

Zunyite, 209



