INDEX

Abiotic environment, 405
Abrasives, 55, 75-76
natural, 76
Absolute chronology, 44
Absolute dating, 44, 449
Absolute humidity, 411
Absorption, of light, 82
Absorption spectroscopy, 32, 34-35
Accelerator mass spectrometry (AMS)
radiocarbon dating technique, 280
Acid group, 322
Acid mordants, 367, 368
Acid precipitation, 422
Acid rain, 420-423
Acids, 222-226
properties of, 224
Acid solutions, 223, 224
Acoustic waves, in nondestructive testing,
38
Active sites, in enzyme molecules, 326
Additives, in adhesive preparations,
303
Adenine (A), 344, 345-347
Adhesives, 142, 302-303
glue, 337-338
gum, 301
Adobe, 144
bricks, 145
Adularescence, 86
Adularia, 86
Aftertanning processes, 337
A horizon soil layer, 220221
Air, 406. See also Atmosphere; Atmospheric
entries
composition of, 409
Air-dried wood, 294

Air pollutants, 428-429
Air pollution, 418-420
Air pressure, 406
Alabaster, 24, 140-141
Albumin, 325
Alcohol, 268
Alizarin, 375
Alkalies, 223-224
Alkaline glazes, 256
Alkaline solutions, 223, 224
Allotropes, 69-71
carbon, 70-71
oxygen, 69-70, 420
tin, 71, 184-185
Alloying, 165
Alloys, 153, 155, 156-157, 165-167
of antiquity, 167-188
arsenical, 201-203
brazing, 205
coining, 206-208
deterioration of, 188-198
Alpha radiation, 46, 47
Alpha (0) tin, as tin allotrope, 71, 184
Alumina, 119
in ancient glass, 129
Alums, 336
Alum stone, 336
Amalgamation, 175
Amalgam gilding, 178
Amalgams, 179-180
mercury, 187-188
Amate, 364
Amber, 304-305
Amino acid racemization (AAR) dating,
338-341
of bone, 388
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Amino acids, 321-324
racemization of, 49
stereoisomers of, 339, 340
Amino group, 322
Amorphous materials, 77
Amorphous quartz, 94
Amorphous silica, structure of, 114
Anaerobic conditions, 395
iron in, 198
Analysis, 30, 31-33. See also Microanalysis;
Nondestructive testing
Analytical chemistry, 30-33
Analytical techniques, for studying pottery
provenance, 259-260
Ancient alabaster, 140
Ancient alloys, corrosion of, 193-198
Ancient cements, study of, 152
Ancient ceramic materials, 238-239
Ancient coins, 206-208
Ancient diets, 307
stable isotopes and, 390-392
Ancient DNA studies, 352
Ancient dyes, 366, 371-378
identification and characterization of, 378
Ancient glass
opacifiers in, 123-124
oxygen isotopes in, 135
special types of, 130-132
Ancient glass studies, 128-134
analytical techniques used in, 129
Ancient human habitation, soil alterations
caused by, 228
Ancient metallic objects, analyzing, 199
Ancient metallurgy, 200-201
Ancient metals
corrosion of, 193-198
galvanic series of, 192
Ancient nucleic acids, collecting samples of,
351
Ancient objects, chemical analysis of, 438-439
Ancient organic materials, 271-272. See also
Archaeological entries
Ancient pollution, 419
Ancient pottery
composition of, 250
firing conditions of, 257
study of, 250-260
Ancient proteins, dating, 338-341
Ancient remains, 393-403
under anaerobic conditions, 395
animal excretions, 401-403
desiccated, 395
frozen, 394-395
mummies, 393-399

Angiosperms, 296
Angle of incidence, 82, 83
Animal blacks, 68, 69
Animal excretions, 401-403
Animal fats, 315
Animal fibers, 353, 354, 355, 358-360
Animal skin(s), 328-332
softening, 331
tanning, 334
Anions, 21, 222, 448
Anisotropic material, 431
Anisotropy, 294
Annealing, 125-126, 178
Annual growth rings, 296
Anthroposols, 226
Antibodies, 321
Antimonial bronze, 171
Antimony, 154
Antimony oxide, 123
Antiquities
authentication of, 433-444
forgery of, 433-435
temperature effects on, 423426
Antler, 384
Aquamarine, 28
Archaeological alloys, studies on, 198-199
Archaeological bone, 385-390
Archaeological chemistry, xvii-xviii
developments in, xviii—xix
Archaeological copper, corrosion products
identified in, 197
Archaeological fibers, identifying, 361-362
Archaeological gemstones, 89-91
Archaeological lead, corrosion products
identified in, 199
Archaeological materials. See also Ancient
entries
chemical analysis of, 29-42
chronology of, 4362
deterioration of, 429-432
environment and decay of, 405-432
provenance of, 42-43
thermal properties of, 424, 425
weathering of, 210
Archaeological metals, studies on, 198-199
Archaeological research, modern, xvii. See
also Archaeological studies
Archaeological rock, provenance and
chronology of, 29
Archaeological soils, 226-229
Archaeological stone, studying, 26-29
Archaeological studies. See also
Archaeological research
imaging techniques used for, 397
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physical methods of analysis used in,
34-37
Archaeological wood, 301
Archaeology, isotopes in, 39-42. See also
Archaeological studies
Archaeosols, 226
Archil, 373
Argentiferous sands, 179
Argille, 233
Argol, 373
Argon, atmospheric, 410
Argon-39, 54
Argon-40, 51-54, 55
Argon-argon dating, 51, 54, 55
Arsenical bronze, 171
Arsenical copper, 155, 169, 201-203
Arsenopyrite, 202
Asbestos, 355, 360-361
Asphalt, 146
Asterism, 86-87
Asymmetry, stereoisomers and, 338
Atmosphere, 261, 406411
carbon dioxide in, 308
composition of, 408-410
radiocarbon in, 275-276
Atmospheric moisture, 410
Atmospheric pressure, 406, 407408
Atomic absorption spectroscopy, 34-35
Atomic emission spectroscopy, 34-35
Atomic nucleus, 7, 445
Atomic number, 40
Atomic number, 445-446
Atomic weight, 39, 445-446
Atoms, 6, 7, 20
excited, 97
isotopes of, 3940
stability of, 45
Attic pottery, coral red, 254
Attic vase painting, 251-253
Auger spectroscopy, 32
Auriferous sand, 111
Authentication
of antiquities, 433444
material evidence for, 436
scientific examination in, 437-440
studies, 440-444
technical and scientific methods of, 435-440
Authigenesis, as diagenetic process, 213
Autolysis, 271
Azurite, 75

Bad thermal conductors, 424, 426
Baked pottery, 245
Baking stage, in firing pottery, 242243

Ball clay, 235
Balms, 396
Barberry root, 377
Barilla plants, 116-117, 224
Bark cloth, 364
Barometer, 407, 408
Barometric pressure, 406
Base metals, 172
corrosion of, 191
impurities in, 164
Bases, 222-226
properties of, 224
Basic solutions, 223
Bastard saffron, 377
Bast fiber, 353
Bating, 331
Beeswax, 66, 317-318
casting in, 167
Bell metal, 170
Bellows, 161
Beryl, 28, 79, 89
Beta decay, of radiocarbon, 274-275
Beta radiation, 4647
Beta (f) tin, as tin allotrope, 71, 184
B horizon soil layer, 220, 221
Binary minerals, 11
Binder(s), 143-144, 302
drying oils as, 313
gum, 301
in paints, 65
Biodegradation, of wood, 299
Bioinorganic materials/substances, 270-271,
379-392
bone, 379-382
defined, 379
Biological materials/matter/substances,
Xviii, 265
decay of, 271-272
preservation of, 272
Biological processes, water in, 411412
Biomarkers, lipids as, 318
Biominerals, 270, 271, 379
Biopolymers, 270, 314
Biosphere, 261-287
Biotic environment, 405
Bioturbation, as diagenetic process, 213
Bitumen, 146-147
Black-and-red glaze, 251253
Black pigments, 68-72
Black pottery, 245
Bleaching, 357
Blood glue, 302
Bloomery furnaces, 173
Bloomery iron, 127, 173
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Blue dyes, 372
Blue pigments, 75
Bogs
ancient remains in, 395
soil from, 229
Bombyx mori, 359, 360
Bonding, in organic substances, 266-267. See
also Hydrogen bonding
Bonds, peptide, 323. See also Chemical bonds;
Hydrogen bonds
Bone(s), 5, 379-382
ancient DNA in, 352
archaeological, 385-390
composition of, 380-382
dating, 386-390
diagenesis of, 213
fluoridation of, 388-389
fossilization of, 386
glue from, 302
strength of, 380
Bone ash, 164
Bone carvings, 382
Bone polish, 110
Bone white, 68
Borax, 116, 117, 155-156
Brass, 157, 169, 170, 186
Brazing, 116, 204-205
Brazing metals, 142
Bricks, 145
mud, 145-146
Brilliance, of gemstones, 87
Brinell hardness scale, 88
Brine pickling, of skins, 330
Bronze, 155-156, 157, 169-170
corrosion of, 189
properties of, 170
Bronze Age, 201-202
Bronze disease, 195-196, 197
Building cements, 142
Building materials, 139
Building mud, 145
Building stone, 139-142
Buried bone, diagenesis of, 385-386
Burned brick, 144, 247
Burned flint, 94-96
Burned pottery, 245
Burned wood, 300
Burning stage, in firing pottery, 243
Burning test, 361-362
Butter, 315

C3 plants, 308-309
C4 plants, 308-309

Calamine, 185
Calcareous cement, 144
Calcinated flint, 94-96
Calcination, 147-148
Calcite, 111, 139, 209, 385
Calcium, in bone, 388
Calcium-40, 51
Calcium bicarbonate, 216-217, 415416
Calcium carbonate, 139, 140, 217
Calcium carbonate phosphate, 380
Caledonite, 74
Calibration, radiocarbon, 287
Cameo glass, 130-131
CAM plants, 308
Carat, 177
Carbohydrates, 23, 262, 268, 289-309
defined, 290
gums, 301-303
natural, 291
resins, 303-306
wood, 293-301
Carbon, 273
allotropes of, 70-71
in black pigments, 71-72
isotopic ratio of, 276, 278
isotopic signature of, 308-309
isotopic studies of, 307-309
natural isotopes of, 274
in organic substances, 266-267
in soil, 227
stable isotopes of, 390
Carbon-12, 273-274, 276, 278, 308
Carbon-13, 273-274, 276, 278, 308
Carbon-14, 45, 273-274, 276, 278, 307. See also
Radiocarbon
half-life of, 284
Carbonated fluorapatite, 389
Carbonated hydroxyapatite, 5, 388, 389
Carbon cycle, 276, 277, 410
Carbon dioxide, 215-216, 217-218, 308,
415-416
atmospheric, 410
pollution by, 421
radioactive, 275
Carbon exchange reservoir, 276, 278
Carbonic acid, 215-216, 223, 415
Carbon isotopes, in marble, 60
Carbon monoxide, 162, 206
Carminic acid, 376
Carrara marble, 60
Carthamin, 377
Casein glue, 302
Cassiterite, 123, 159, 183
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Cast alloys, 156-157
Casting, 167, 167-166
Casting material, 148
Cast iron, 156, 173, 174
Catalysis, by enzymes, 326
Catenation, 266
Cathodic protection, 193
against corrosion, 192-193
Cations, 21, 222, 448
Cauterium, 66
Cells, 262-265
polypeptides in, 322-324
Cellulose, 270, 289, 290-291, 292, 293, 294,
295, 314-315
in vegetable fibers, 354
in vegetable matter, 291
Cell wall, 262
Cement(s), 142-152, 148
ancient, 152
components of, 142-143
gypsum, 150-151
Cementation, as diagenetic process, 213
Ceramic materials, 231, 237-240. See also
Ceramics
ancient, 238-239
clay in, 235-237
common, 246-250
components of, 240
defined, 238
physical properties of, 246
Ceramics, 144. See also Ceramic materials
defined, 238
firing, 242-243
making, 240-245
Cestrum, 66
Chalcopyrite, 168
Chalk, 67-68
Chamoising, 333, 335
Chamois leather, 335
Charcoal
as carbon allotrope, 71
as smelting fuel, 163
from wood, 300
Chemical analysis
of archaeological materials, 29-42
methods of, 32, 33
role in authentication, 438-439
Chemical bonds, 10. See also Bonds;
Hydrogen bonds
Chemical elements, 1-5, 6, 20, 445-448. See
also Elements
Chemical formulas, 10
Chemical gilding, 178

Chemical half-life, 49. See also Half-lives
(half-life)
Chemical methods, application to
archaeology, xvii-xviii
Chemical nomenclature, 22-23
Chemical notation, 22-23
Chemical properties, 15
Chemical weathering, 211
China clay, 68, 233, 249
Chinese porcelain stone, 234
Chirality, 338-340
Chlorite, 61
Chloroplasts, 264
C horizon soil layer, 220, 221
Chromatin, 263
Chromatography, 32, 37
techniques, 378
Chromosomes, 263-264, 265
Chronology, of archaeological materials,
43-62
Chronometric dating methods, 449451
Chrysocolla, 74
Chrysotile, 355, 360
Churning, 315
Cinnabar, 72, 186, 187
Cire perdue casting, 166
Clay(s), 24, 231-260
in ceramic materials, 235-237
composition and structure of, 232-233
drying, 236
linear shrinkage of, 237
plastic properties of, 235-236
primary, 233-234
secondary, 234-235
Clay beds, trace element concentration in,
258
Clay paste (body), 240
Clay-water mixtures
drying properties of, 235-236
plasticity of, 236
Cloud glass, 123
Coal, 163
from wood, 300
Coarse fibers, 354
Cochineal, 374, 376
Codices, 363
Coefficient of linear expansion, 113
Coefficient of thermal expansion, 425,
426
Coil-shaped pottery, 240
Coining, 208
Coins, ancient, 206-208
Coke, 163
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Collagen, 5, 326-328, 328-330, 380
molecular structure of, 327
tannins and, 334
types of, 327

Collagen fibers, 329, 330

Colloidal dispersion, 253

Colloidal hard soldering, 204

Colophony, 305

Color, 63-64

Colorants, 63-64. See also Coloring agents;

Dyes; Pigments
defined, 63

Colored glass, 120-122

Coloring agents, in glassmaking, 124

Colossi of Memnon, 61, 62

Comminuted limestone, 146

Compaction, as diagenetic process, 213

Complementary colors, 64

Complex anions, 21

Complex carbohydrates, 292-293

Complex minerals, 12

Complex saccharides, 291. See also Complex

sugars

Complex sugars, 293

Composite materials, 143-144, 146, 294, 379

Compounds, 1, 34, 10, 20

Computed tomography (CT), 397

Conchiolin, 385

Conchoidal fracture, 99

Concretes, 144

Conduction, 423-424

Consolidants, 301

Constants, 453

Constructive interference, 85

Copper, 153
in antiquity, 167-171
arsenical, 201-203
corrosion of, 189, 193-197
refining, 164
smelting, 168-169

Copper alloys, 157, 165
corrosion of, 193-197

Copper coins, 207

Copper ingots, composition of, 201

Copper—iron alloys, 171

Copper ores, 168

Copper oxide, 162

Copper-smelting sites, ancient, 200-201

Copper sulfoarsenates, 202

Coprolites, 402-403

Coral red Attic pottery, 254

Cordage, 353-361
making, 355-356

Corium, 329, 330
Correction curves, 285
Corrosion, 188-198
bronze, 195-196, 197
cathodic protection against, 192-193
water and, 191-192
Corrosion products
in archaeological copper and alloys, 197
in archaeological lead, 199
Corundum, 28, 81, 91
Cosmic rays, radiocarbon and, 275
Cotton, 357
Cracking, as evidence of authenticity,
436-437
Crawling, 132
Crazing, 132
Cretaceous period, 385
Crocin, 377
Cross dating, 297
Crucibles, 161
Crude metals, 162-163, 164
Crude silver, 180
Cryptocrystalline quartz, 94, 95
Crystal form, 78
Crystalline materials, 77-79
Crystalline quartz, structure of, 114
Crystallization, 25, 113
Crystallographic techniques, 79
Crystal structure, 14, 15, 25
Cullet, 124
Cupellation, 164, 175
Cupric chloride, 196
Cuprite, 171
Cuprous chloride, 196
Cuprous oxide, 196
Curcuma, 377
Curing, of skin, 330
Cuticle, 329
Cutis, 329
Cypera papyrus, 362
Cysteine, 384
Cytoplasm, 263, 264
Cytosine (C), 344, 345-347

Damar resin, 306
Damascus (Damascene) steel, 203
D-amino acids, 339-340
Dating
of ancient proteins, 338-341
of bone, 386-390
chronometric methods for, 449-451
of organic materials, 272-287
potassium-argon, 50-55
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radiometric methods of, 50
role in authentication, 439-440
Dead Sea artifacts, 201-203
Dead wood, 299-300
Decalcification, 229
Decay
of archaeological materials, 405432
of glass, 119, 134-137
Decolorizing agents, in glassmaking, 124
Defensive proteins, 325
Dehydration, 396, 398
Dehydration stage, in firing pottery, 242
Delignification, 299
d oxygen-18 value, 215, 216
Denaturation, 337
Denatured proteins, 326, 328
Dendrochronological dating, 449, 450
Dendrochronologic measurements, 286
Dendrochronology, 284, 296-299
Dentine, 382
Deoxyribonucleic acid. See DNA entries
Deoxyribose, 344-345
Depletion gilding (plating), 178
Dermis, 329, 330
Destructive interference, 85
Deuterium, 414
Devitrification, 119, 135, 137
Dew, 411
Diagenesis, 210-214, 400, 401
defined, 212-213
Diagenetic processes, 213, 385-386
Diamond(s), 75-76, 77, 87, 89
as carbon allotrope, 70-71
Dichroic glass, 131-132
Dichroism, 122, 131
Dickite, 233
Diets, ancient, 307-309, 390-392
Differential shrinkage, 241
Diffraction, 82
Digital image processing, 397
Dipping process, 178-179
Direct dyes, 367-370
Disaccharides, 290, 291, 292
D-isomer, 339-340
Dispersion, of light, 82, 83-84
Dissociation, 222
DNA (deoxyribonucleic acid), 263, 264, 265,
343-348
ancient, 403
after death, 348-349
molecular structure of, 344-346
proteins and, 325
DNA amplification, 351

DNA studies, ancient, 35Z
Dolomite, 59
Dragon’s blood, 305
Drenching, 331
Drying, of skins, 330
Drying oils, 313
Drying shrinkage, of clay, 236
Dry strength, of clay, 236
Ductility, 155
Dulling, 136
Dyeing, 367
mordants for, 335
Dyes, 63-64, 365-378
ancient, 366, 371-378
classification of, 370
defined, 63
nature of, 367-371
removal from substrate, 378

Earth, water on, 411-418
Earthenware, 248-249
Earth’s crust, chemical elements in, 2
Efflorescence, 416-417
Egg albumin glue, 302
Eggshells, 380
Egyptian alabaster, 140
Egyptian artifacts, forged, 434
Egyptian blue pigment, 75, 256
Egyptian embalming process, 398-399
Egyptian faience, 75, 249, 255-256
Electrochemical potential, 192
Electrochemical processes, corrosion as, 190
Electrochemistry, 32
Electromagnetic radiation (EMR), 16-19

light as, 81-82

in nondestructive testing, 38
Electromagnetic spectrum, 18, 19
Electromagnetic waves, 17-19
Electron microprobe technique, 254
Electron probe microanalysis, 32
Electrons, 6

isotopes and, 39
Electron shells, 445
Electrophoresis, 37
Electrum, 207
Elements, 2-3, 7, 155. See also Chemical

elements

families of, 447

isotopes of, 39-42

native, 1, 11, 158, 167, 179
Elephant ivory, 383
Elutriation, 252
Embalming, 396-399
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Emerald(s), 28, 79, 89-90
Emission spectroscopy, 32, 34-35
Emulsifier, 318
Enamel, 112-113
Enargite, 202
Encaustic painting, 66, 318
Endoplasmic reticulum, 263, 264
Environment
acid rain harm to, 422-423
of archaeological materials, 405-432
interaction of materials with, 423-429
tree rings and, 298-299
Enzymes, 321, 325, 326. See also Polymerases
Epidermis, 329
Equivalencies, 453
Essential amino acids, 322
Etching agent, in fission-track dating, 107
Eutectics, 205, 206
Excited atoms, 97
Expansion
linear, 113
thermal, 424-425, 426

Faience, 248-249
Egyptian, 75, 249, 255-256
Fast colors, 367
Fats, 311-313, 315-316
ancient, 318
Fatty acids, 313
Feces, ancient, 401-402
Feldspar, 111
Felting, 356
Ferric ions, 252, 253
Ferrous alloys, 156, 157, 165, 173. See also
Iron alloys
corrosion of, 197-198
Ferruginous ores, 172
Fertilizers, 402
Fibers, 353-364. See also Fibrous
materials/matter; Filaments
animal, 353, 355, 358-360
archaeological, 361-362
defined, 354
inorganic, 360-361
used in antiquity, 355
vegetable, 355, 356-358
writing materials, 362-364
Fibroin, 354, 359
Fibrous materials/matter, 353, 354-355
archaeological, 361-362
deterioration of, 432
Fibrous proteins, 325, 327
Filaments, 354, 355

metal, 361

silk, 359, 360
Filigree, 204, 205, 206
Filler(s), 143-144

pottery, 240
Filler alloys, 204-205
Fine fibers, 353
Fine gold, 176
Fired bricks, 145, 231, 247-248
Fired clay, 231, 237
Fired pottery, 238

color of, 245
Fire gilding, 178
Fission track age, 108
Fission-track dating, 50, 106-109
Fission tracks, 108
Flax, 357
Flint, 55, 93-96

tools, 94, 96
Fluidity, of paints, 65
Fluorapatite, 389

in bone, 389
Fluorescence, 437, 438
Fluoridation of bone, 44
Fluoride ions, in bone, 389
Fluorine, in bone, 388-389
Fluorine analysis, 440
Fluorine dating, of bone, 388-390
Flush gilding, 178-179
Fluxes, 115-117
Forgery, of antiquities, 433435
Forge sintering, 127
Forge welding, 205
Formulas, 10

of organic substances, 267-268, 338-340
Fossil fuels, 419, 421

as pollutants, 421422
Fossilization, 300, 400

of bones, 386
Fossils, 211, 399-401
Fourier transform infrared (FTIR)

spectroscopy, 32, 378

Fractionation, 276

isotopic, 308
Francis Drake’s brass plate, 442
Frankincense, 306
Freeze wedging, 212, 417. See also Frost

wedging effect

Freezing, of skins, 330
Fresco, 66
Frits, 63, 73, 75
Frit ware, 254
Frosting, 136



INDEX

611

Frost wedging effect, 428. See also Freeze
wedging
Frozen remains, 394-395
Fuel, smelting, 163
Fugitive dyes, 367
Fullerene, as carbon allotrope, 70-71
Fuller’s earth, 234
Fur, 331-332
dressing, 331
Fusion joining, 204
Fusion welding, 205-206

Galena, 120, 180, 181
roasting, 148
Gall nuts, 335
Galvanic series, 191-192
Gamma-ray radiography technique, 438
Gamma rays, 46, 47
Gangue, 160
Gas chromatography (GC), 37
Gas chromatography-mass spectrometry
(GC-MS), 37
Gaseous state, 12
Gassing, 357
Gelatin, 328
Gemstones, 16, 76-91. See also Precious
stones
composition and color of, 80
cutting and polishing, 89
impurities in, 81
optical properties of, 86
physical properties of, 79
Genetic code, 346-347
Genomic DNA, 343. See also DNA
(deoxyribonucleic acid)
Geomorphology, 44
Geophysical survey, 228
Giallolino, 74
Gilding, 175, 177-179
Glass, 112, 113-114. See also Ancient glass
colored, 120-122
components of, 118-119
deterioration of, 430-431
hardening range of, 118
internal stresses in, 125
lead isotopes in, 132-134
main components of, 125
opaque, 122-124
oxygen isotopes in, 134, 135
provenance of, 132-134
softening range of, 118
stained, 122
structure of, 114

types of, 115-124
weathered, 136, 137
working range of, 118
Glass blowing, 125
Glass casting, 125
Glass coloring ions, 121
Glass decay, 119, 134-137
stages of, 136
Glass decolorizer, 121
Glass drawing, 125
Glass former, 118
Glass forming, 125
Glass frit, 255
Glassmaker’s soap, 121
Glassmaking, 115, 124-127
thermal operations in, 126
Glass modifiers, 118
Glass rejoining, 127
Glass reshaping, 127
Glass stabilizer, 118
Glassy materials, 112
Glauconite, 74
Glaucophane, 75
Glaze, 112-113
alkaline, 256
Attic pottery, 251
Glazed furs, 331-332
Glazing, pottery, 245
Globular proteins, 325
Glue(s), 302, 337-341
Glycine, 268
Glycogen, 292
Gold, 153, 175-179
refining, 164
Gold alloys, 176-177
Gold amalgam, 187-188
Gold beating, 177
Gold cloth, 179
Gold jewelry, 175-176
Gold leaf, 175, 177
Gold thread, 175, 179
Granulation, 204, 205, 206
Graphite, 68-69
as carbon allotrope, 70-71
Gravimetry, 32, 33
Greek bronze horse, 442-443
Green dyes, 373
Green earth, 74
Green pigments, 74
Green skin, 330
Greenwood, 294
Groundwater, 414, 415
dissolved oxygen in, 215-218
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Growth lines, 271 Hydration layers, 102-103, 104-105
Growth rings, 296, 297 Hydraulic cements, 144, 151-152
Guanine (G), 344, 345-347 Hydrocarbons, 146
Guard hairs, 331 as pollutants, 421422
Gums, 301-303 Hydrogen
Gymnosperms, 296 isotopes of, 414
Gypsum, 68, 139, 140 in organic substances, 266
calcinating, 148 in water molecule, 412-413
Gypsum cement, 144, 147, 150-151 Hydrogen—l, 414
Hydrogen-2, 414
Hair fibers, 354, 358 Hydrogen-3, 414
Half-lives (half-life), 44, 47, 48-49, 273 Hydrogen bonding, 222
of the racemization process, 340, 341 Hydrogen bonds, in water, 412-413
of radiocarbon, 274, 281-282 Hydrogen sulfide, as an air pollutant, 429
Halloysite, 232 Hydrologic cycle, 417-418
Hammering, 178 Hydrolysis, 429
Hardness of glass modifiers, 430431
of abrasives, 76 leather resistance to, 334
of gemstones, 87-88 of skin and hide, 432
Hard solder, 205 Hydrolyzed animal proteins, 337
Hard water, 415416 Hydrophobic waxes, 316
Hardwoods, 295-296 Hydrosphere, 261, 411-418
Heartwood, 297 Hydroxyapatite, 380-381, 388, 389
Heat capacity, 15 Hydroxyl anion, 222
Heat conduction, 423-424 Hygrometer, 411
Heavy water, 414 Hygroscopic glass modifiers, 430
Hematite, 24, 72 Hyphenated analytical techniques, 37
Hemicellulose, 294, 295 Hypodermis, 329
Hemoglobin, 325
Henna, 375 Ice, crystal structure of, 78
Heredity, 265 Imaging systems, modern, 397-398
nucleic acids and, 347 Imaging techniques, 396-398
Heterogeneous materials/matter, 2, 4-5 Impurities, 27, 29
Hide mineral colors due to, 28, 29
deterioration of, 432 in smelted metals, 162-163, 164
versus skin, 330-331 Incandescence, 81, 86
Hide polish, 110 Incense resins, 306
High-performance liquid chromatography Incipient vitrification, in firing pottery,
(HPLC), 37 242-243
Hollow sand casting, 166-167 Index of refraction. See Refractive index
Homogeneous materials/matter, 2—4, 4-5 Indicators, pH, 226
rock-forming, 16 Indigo, 370, 372
Homo sapiens, 352 Indigo blue, 372
Hormones, 321 Indigo red (indirubin), 372
Horn, 383-384 Industrial Revolution, 419
Horn silver, 198 Infrared spectroscopy, 32, 34. See also Fourier
Human Genome Project, 352 transform infrared (FTIR)
Human habitation, soil alteration by, 227 spectroscopy
Humidity, 411 Infusions, of tannins, 334
Humus, 299 Ingots, 182
Hydrargyrum, 186 copper, 201
Hydration, 102-103, 104 Inorganic compounds, 3

of obsidian, 102-105 Inorganic fibers, 360-361
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Inorganic materials, xviii
Insulators, 424
Intentional red pottery, 254
Interference, 85, 137
Intermolecular bonds, 413
Tonization, 222
Ionizing radiation, 19, 41, 47, 97
Ionosphere, 406
Tons, 21, 222
formation of, 429
Iridescence, 137
Iron, 164, 172-173. See also Ferr- entries
in ancient glass, 129
cast, 156
corrosion of, 197-198
smelting, 173
Iron alloys, dating, 174-175. See also Ferrous
alloys
Iron bloom, 173
Iron—carbon alloy, 173
Iron ores, 172
Iron oxide, 120
Iron slags, 175
Islamic stone paste, 254-255
Isomerism, optical, 338-341
Isomers, 267
Isotopes, 3942
in archaeology, 41, 42
in human remains, 307-309
of hydrogen, 414
of lead, 132-134
of oxygen, 134, 135, 215-218, 414
parent, 59
of potassium, 51
of thorium, 58, 106, 133
of uranium, 45, 57, 58, 59, 106-109, 133,
387
in water, 414
Isotopic evidence, role in authentication, 439
Isotopic fractionation, 307, 308
Isotopic half-life, 49
“Isotopic paleothermometer,” 214
Isotopic ratios
of carbon, 276, 278
of oxygen, 341
Isotopic signature, of carbon, 308-309
Isotopic studies, 309
Ivory, 382-383

Jade, 77, 90

Jadeite, 90

Jade minerals, 90
Japanese rice paper, 363

Jewelry, gold, 175-176
Joining, of metals, 204

Kaolin, 68, 233

Kaolinite, 232, 233
Karats, 176-177

Kelp, 116-117, 325
Keratin, 354, 358, 384
Kermes, 268, 374, 375-376
Kilns, pottery, 243-244
Knitting, 356

Kuft, 203

Kung-shu, 363-364

Labdanum, 306
Lac, 376
Laccaic acid, 376
Lac dye, 306
Lacquers, 306
Lac resin, 376
Lakes, 63, 73
Lake waters, 415
L-amino acids, 339-340, 388
Land retting, 357
Lanolin, 358
Lapis lazuli, 75, 76-77
Lard, 315
Latex, 303
Leaching, 135, 137, 220
Leaching out, of glass modifiers, 430
Lead, 180-183
corrosion of, 198
properties of, 182-183
smelting, 181-182
Lead-204, in glass, 133
Lead-206, 57
in glass, 133
Lead-207, 57
in glass, 133
Lead-208, in glass, 133
Lead glass, 119-120
Lead glaze, 132
Lead isotopes, in glass, 132-134
Lead ores, 181
Lead oxide, 119-120, 182
Lead white, 68
Leather, 332-333
deterioration of, 4327
Leathermaking, tannins in, 334
Lekythos, 251
Leuko compounds, 371
Leuko indigo, 372
Lichen purple, 373
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Light, nature and properties of, 81-86
Lignin, 294, 295
Lime, 118
in ancient glass, 129
Lime cement, 147-151
Limestone, 3, 55-57, 118, 139, 140, 141
calcinating, 147-148
scale and, 415-416
Liming, of skins, 330-331
Limonite, 72
Linen, 357-358
Linseed oil, 314
Lipid biomarker studies, 318
Lipids, 262, 268, 311-319
molecular structure of, 312-313
Liquid chromatography, 37
Liquid state, 12
L-isoleucine, racemization of, 388
L-isomer, 339-340
Litharge, 120
Lithic artifacts (“lithics”), 93-110
Lithic tools, use wear analysis of, 109-110
Litmus, 226
Living cells, 262-265
components of, 262-264
Living matter, 266
main constituents of, 269
Living organisms, 262-265
biominerals created by, 379-380
processes in, 261-262
Localized corrosion, 190, 191
Loess soils, 239
Longitudinal waves, 16
Lost wax casting, 166, 167, 318, 437
Lumber, 294
Luminescence, 82, 85-85, 86
Luster, 86, 155
Lycurgus cup, 132
Lysosomes, 263, 264

Maceration process, 363
Macrocrystalline quartz, 94, 95
Macromolecules, 270
Madder, 369, 370, 374-375
Madder lake, 73
Magma, 25
Magnesia, 119

in ancient glass, 129, 130
Magnetic resonance imaging (MRI), 397
Magnetite, 61, 159
Maize, in the human diet, 309
Majolica, 248-249
Major components, 27-28

Malachite, 74
Malleability, 155
Malleable iron, 174
Mammal skin, 329
Mammoth ivory, 383
Manganese black, 68
decoration, 254
Man-made pigments, 73
Manure, 402
Marble, 24, 59-60, 141-142
provenance of, 60
Marekanite, 100
Marine sediments, 214-218
Mass spectrometry (MS), 32, 36, 37, 59, 218
Mastic, 305
Materials. See also Substances
components of, 27-29
interaction with the environment, 423—
429
radiocarbon-dateable, 279
shaping, 165-167
Matrix, 143
components of, 29
Matter
classification of, 5
heterogeneous, 4-5
homogeneous, 4-5
properties of, 15
states of, 12-14
structure of, 6-10
Maya blue, 75
Mechanical fastening, of metals, 204
Mechanical gilding, 177
Mechanical intrusion, 285
Mechanical weathering, 212
Medium, in paints, 65
Meerschaum, 234
Melting points, 13
Membranes, in living cells, 262
Mercaptans, 271
Mercury, 154, 186-188
in amalgams, 187-188
smelting, 187
Mercury barometer, 408
Mercury gilding, 178
Messenger RNA (m-RNA), 343, 344, 347
Metal casting techniques, as evidence of
authenticity, 437
Metal ingots, 161
Metal joining techniques, 204-206
Metallic luster, 153
Metallic mordants, 367
Metalliferous minerals, 121-122
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Metalliferous ores, 159
mining of, 159-160
Metalloids, 1, 155, 448
Metallurgical operations/techniques, 43, 158,
204
Metal mordants, 368
Metal oxides, 155
Metal reduction, 163
Metal refining, 161, 162-163, 164
Metals, 1, 153, 155, 447-448
of antiquity, 154, 167-188
deterioration of, 188-198
in organic substances, 266
provenance studies on, 43
smelting of, 43
thermal conductivity of, 424
wrought, 167
Metal threads, 179, 361
Metamorphic processes, 141
Metamorphic rock, 26
Metastable state, 134
Meteoritic iron, 158, 172
Metropolitan Museum, Greek bronze horse
at, 442-443
Microanalysis, 38-39
Microcrystalline quartz, 94, 95
Microscopy, 36, 397
Millefiori glass, 131
Mineral blacks, 68
Mineral fibers, 355
Mineral-forming processes, 25-26
Mineraloids, 6-24
composition, properties, and ancient uses
of, 8-9
defined, 16, 25
Minerals
applications for, 20, 24
chemical classification of, 11
composition, properties, and ancient uses
of, 8-9
gem-quality, 77
in living cells, 262
Mineral stains, 365, 366
Mineral tanning, 333, 336
Mineral waxes, 317
Mining technology, 159-160
Minium, 72
Minoan pottery, provenance of, 259
Minor components, 27-28
Mitochondria, 263, 264
Mitochondrial DNA (mt-DNA), 343, 344, 348
Moabite pottery, 434
Modern carbon intrusions, 285

Mohs hardness scale, 87, 88, 89, 140
Moisture gradient, 428
Molecular archaeology, 352
Molecular formulas, 267-268
“Molecular photocopying,” 349
Molecules, 7-10, 21
Mollusks, dyes derived from, 373-374
Monomers, 270, 314
Monomineral rocks, 24, 59
sedimentary, 139
Monosaccharides, 290, 291, 292
Montmorillonite, 234
Mordants, 335, 367
ancient, 368
identification and characterization of, 378
Morganite, 28, 79
Mortars, 144, 148
Mossbauer spectroscopy, 35
Mother of pearl, 384-385
Motorial proteins, 325
Mountain blue, 75
Mucilaginous preparations, 302
Mud, as building material, 144-146
Mud brick, 144, 145-146
Mummies, 393-399
X-ray radiography of, 438
Mummification processes, 396
natural, 394
Mycenaean pottery, provenance of, 259
Myosin, 325
Myrrh, 306

Nacre, 384-385
Nacrite, 233
Native copper, 158, 167
Native elements, 1, 11, 158
Native gold, 158
Native metals, 158
Native silver, 179
Natron, 116, 398
Natural abrasives, 76
Natural adhesives, 303
Natural carbohydrates, 291
Natural dyes, 369
Natural earths, 72
Natural fats, 316
Natural glasses, 25
Natural oils, 316
Natural pigments, 67
Natural resins, 303-304
Natural waters

pH of, 226

substances dissolved or suspended in, 415
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Natural waxes, 317
Necrolysis, 400
Nephrite, 90
Neutralization, 224
Neutral solutions, 224
Neutral substances, 223
Neutron absorption, 275
Neutron activation analysis (NAA), 36, 42,
47, 259-260, 439
Neutron beams, 46
Neutron radiography, 438
Neutrons, 6, 445
isotopes and, 3940
radiocarbon and, 275
Nickel, 154
Nitric acid, as pollutant, 422
Nitrogen
atmospheric, 408-409
isotopic studies of, 309
in organic substances, 266
as pollutant, 421422
in soil, 227
Nitrogen-14, 390-391
radiocarbon and, 275
Nitrogen-15, 390-391
Nitrogen bases, in polynucleotides, 315,
344-345, 345-346
Nitrogen oxides, 420
as pollutants, 421422
Nitrogen stable isotopes, ancient diets and,
390-391
Noble gases, 448
Noble metals, 15, 175, 176, 188, 194
Nonclay materials, 240
Nondestructive testing (NDT), 38
Nondrying oils, 315
Nonferrous alloys, 157
Nonionic compounds, 21
Nonionizing radiation, 19
Nonmetals, 1, 155, 448
thermal conductivity of, 424
Nonsite samples, 228
Nuclear activation analysis, 32
Nuclear DNA (n-DNA), 343, 344
Nuclear fission, 45
Nuclear magnetic resonance spectroscopy, 35
Nucleic acids, 262, 268, 270, 343-352. See also
DNA (deoxyribonucleic acid); RNA
(ribonucleic acid)
in ancient remains, 348-349
heredity and, 347
as polymers, 315
Nucleic acid strands, components of, 346

Nucleotides, 344
Nucleus
atomic, 6, 7, 445
of a cell, 263
Numismatic studies, 208. See also Coins

Obsidian, 16, 55, 99-109, 111
analytical techniques for, 102
artifacts, 100, 101-102
dating, 102-109
elemental composition of, 100
hydration of, 102-105
sources of, 100-101

Obsidian knife, fission-track dating of,

106-109

Ochers, 72

Qil painting, 66

Qils, 311-315
ancient, 318

Oil tanning, 333, 335-336

Old carbon intrusions, 285

Olive oil, 315

Onyx marble, 140

Opacifiers, in glassmaking, 124

Opal, 25, 77

Opalescent glass, 123

Opal glass, 123

Opaque glass, 122-124

Open-flame kilns, 244

Open-mold casting, 166

Optical emission spectroscopy, 259

Optical isomers, 338-340

Optically stimulated luminescence, 50
dating, 97-98

Ore concentrate, 160

Oreichalcos, 170

Ores, 153-208
analysis of, 199
dressing, 160
metalliferous, 159

Organelles, 263, 264

Organic compounds, 3—4

Organic materials/substances, xviii, 266-270
ancient, 271-272
dating, 272-287
formulas of, 267-268

Oriental alabaster, 140

Orpiment, 74, 202

Oxidation
in firing pottery, 242
leather resistance to 334

Oxide minerals, 11

Oxidized iron (ferric) ions, 252, 253
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Oxygen

as an agent of decay, 427

allotropes of, 69-70, 420

atmospheric, 409-410

isotopes of, 414

isotopic ratios of, 341

in organic substances, 266

stable isotopes of, 134, 135, 215-218

in water molecule, 412-413
Oxygen-16, 134, 135, 215-216, 414
Oxygen-17, 134, 135, 215, 414
Oxygen-18, 134, 135, 214, 215, 216, 414
Oxygen fractionation, 215
Oxygen isotopes

in archaeological sediments, 211214

in glass, 134, 135

in marble, 60

in water, 215-218
Ozone, 69-70, 420

as an agent of decay, 427

as oxygen allotrope, 69-70, 420

Painted glass, 122

Painting, 66

Paints, 65-66

Paktong, 186

Palaecomagnetism, 44

Paleoclimates, 214

Paleodiets, 318, 402403

Paleosols, 226

Paleotemperatures, 214

Palm leaf, 364

Paper, 362, 363

Papermaking, 363

Papyrus, 362-363

Parchment, 332, 362

Parchment size, 427

Parent isotopes, 59

Particles, light as, 81-82

Particle size distribution (PSD), 221-222

Particulate pollutants, 420

Patina, 158, 169, 190, 193-194
as evidence of authenticity, 437

Pearl ash, 116

Peat, 163, 229

Peat bogs, 395

Penetrating energy/radiation, 47, 438
in nondestructive testing, 38

Pentelic marble, 59-60

Penutse, 249

Peptide bonds, 323

Peptides, 323

Peptized clay, 252-253

Periodic kilns, 243-244
Periodic table, 447
Periostracum, 385
Persian berries, 377-378
Petrography, 27
Petrology, 26-27
Pewter, 183
pH
of soils and solutions, 222-226
of water solutions, 224-226
Phenolic group, 334
Phenotypes, 352
pH meter, 226

Phosphate groups, in polynucleotides, 315,

344-345, 346
Phosphorescence, 85-86
Phosphorus
in organic substances, 266
in soil, 227-228
Photochemical degradation, 358-359,
426427
Photography, 397
Photons, 82

Photosynthesis, 261-262, 273, 276, 289, 290,

308-309, 322, 410

Physical analysis methods, 33, 34-37
Physical properties, 14, 15

of ceramic materials, 246

of gemstones, 79

of wood, 294-296
Physical weathering, 211
Physicochemical agents of decay, 423
Physicochemical contamination, 285
Phytoliths, 380
Pickling, 178
Pig iron, 173
Pigments, 55, 62-75

black, 67, 68-72

blue, 75

defined, 63

green, 74

hiding power of, 65

man-made, 73

mineral, 365

natural, 67

in paints, 65

red, 72-73

white, 67-68

yellow, 74
Piltdown Man, 440442
Plants

amino acids synthesized by, 322

carbon isotopes in, 308-309
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Plaster of Paris, 147, 148, 149, 150-151
Platelets, 233
Platinum, 154, 188
Polarization, of light, 82, 85
Polar molecules, 413
Pollution, 418-423
air, 418-420
water, 420-423
Polymerase chain reaction (PCR), 326,
349-351, 398
Polymerases, 326, 349
Polymeric proteins, in animal fibers, 354
Polymerization, 313, 314
Polymers, 314-315
Polymorphs, 14
Polynucleotides, 315, 344-345
Polypeptides, 314, 322-324
Polysaccharides, 290, 291, 293
Porcelain, 238, 249-250
Porcelain clay, 233
Porosity, of ceramic materials, 246
Potash, 116-117
in ancient glass, 129
Potash ash, 116-117
Potash glass, 117, 119
Potashlime glass, 118
Potassium-40, 45, 51-54
Potassium-argon (K-Ar) dating, 50-55
applications of, 55
Potter’s clay, 234
Pottery, 4, 144, 231, 237-240, 238
dating, 260
deterioration of, 429-430
firing, 242-243
glazing, 245
making, 240-245
provenance of, 257-260
Pottery kilns, 243244
Pozzolana, 144
cement, 152
Preceramics, 239-240
Precious metals, 164
Precious stones, 6. See also Gemstones
Precipitation, 25-26
of solids, 262
Premordants, 367
Primary clay, 233-234
color of, 245
Primary minerals, 79
Primates, fossilized, 401
Primers, in polymerase chain reactions, 349,
350
Primordial isotopes, 133

Primordial radioisotopes, 45
Prism, 63, 64
Proteins, 262, 268, 270, 321-341
amino acids in, 322-324
ancient, 338-341
in animal fibers, 354
animal skin, 328-332
common, 325
glue, 337-341
hydrolysis of, 337
leather, 332-337
structure of, 323-324, 324-326
tannins and, 334
Protons, 6, 445
isotopes and, 3940
radiocarbon and, 275
Protoplasm, 262-263
Protoporcelain, 250
Provenance
of archaeological materials, 42-43
of glass, 132-134
of pottery, 257-260
Puering, 331
Pulled wool, 358
Purple dyes, 373-374
Purple of the ancients, 373
Purple snail, 373-374
Purpurin, 375
Pyrite, roasting, 148
Pyrolusite, 68, 72, 121, 245, 254

Qualitative techniques, 31

Quantitative techniques, 31

Quartz, 3, 14, 61, 87, 93-96
structure of, 114

Quartz frit, 254

Quartzite, 61

Quartz minerals, 95

Quartz sand, 111

Quicklime, 149

Quicksilver, 186

Racemic mixture, 339-340
Racemization, 49, 338-340
Radar imaging, 397
Radiation
from isotopes, 41
from radioactive decay, 4647
Radioactive decay, 41, 44-45, 47, 446
radiation from, 46-47
Radioactive isotopes, 446. See also
Radioisotopes
of carbon, 273
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Radioactivity, 45-47
Radiocarbon, 45. See also Carbon-14
decay of, 274-275, 278, 279
half-life of, 281-282
Radiocarbon (periodical), 287
Radiocarbon ages, 281
unqualified acceptance of, 286
Radiocarbon calibration, 287
Radiocarbon dating, 50, 260, 441, 443, 451
of ancient iron and iron slags, 174
archaeological applications of, 286-287
errors inherent in, 283-284
methodology of, 279-281
of organic materials, 272287
role in authentication, 439
sample contamination in, 285
sample size for, 280281
uncertainties, limitations, and
complications in, 284-285
Radiocarbon decay counting, 280
Radiocarbon years, 285-286
Radiogenic argon, 51
Radiogenic isotopes, 133
Radiographic equipment, X-rays in, 35
Radiography, 397
role in authentication, 438
Radioisotopes, 4041, 42, 45. See also
Radioactive isotopes
half-lives of, 49
Radiometric dating methods, 50, 44
Radiometric techniques, 273
Rainwater, 414, 418
acid, 420423
Raman spectroscopy, 32, 34, 378
Rancidity, 312, 315
Rate of weathering, 211
Realgar, 202
Recrystallization, 26
as diagenetic process, 213
Red clay, 235
Red dyes, 374-376
Red lead, 72, 120
Red pigments, 72-73
Red rot, 432
Reduced (ferrous) ions, 252
Reducing gases, 160, 162
Reflection, 82-83
Refraction, 82-83
Refractive index, 15, 82-83
of common materials, 84
of hydrated obsidian, 104
Refractometer, 83
Refractory materials, 238

Regulatory proteins, 325
Relative chronology, 44
Relative dating, 44, 449
Relative humidity (RH), 411
Remote sensing techniques, 228
Rendering, 315
Replacement, as diagenetic process, 213
Replication, of nucleic acids, 347
Reprecipitation, 220-221
Residual clay, 233
Resins, 302, 303-306
Respiration, 261
oxygen in, 410
Retting process, 357
Rhombic tin, 184
Rhyolite, 99
Ribosomal RNA (r-RNA), 343, 344
Ribosomes, 263, 264, 347
Rice paper, 363
Ring of Nestor, 434
River waters, 415
RNA (ribonucleic acid), 343-348
molecular structure of, 344-345, 346
Roasting, 148
Rock(s), 24-26
archaeologically related, 55-62
weathering of, 209
Rock-forming processes, 25-26
Rockwell hardness scale, 88
Roman metal, 183
Rosin, 116, 117, 302, 305
Royal purple, 373
Rubber, 302
Ruby, 28, 77, 81, 91
Rust, 188-189, 193, 197-198

Safflower, 377
Safflower yellow B, 377
Saffron, 376, 377
Salsola plants, 116-117, 224
Salt, crystal structure of, 78
Salting, of skins, 330
Saltpeter, 116
Sample preparation, 31, 39
Sampling, 29, 30-31, 39
Sand, 24, 111-137

uses for, 112
Saponification, 319
Sapphires, 28, 77, 81, 91
Scale, 415416
Scanning electron microscopy, 254
Scattering, of light, 82, 84-85
Scleroscope hardness scale, 88
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Scrolls, 362
Scudding, of skins, 330-331
Scutching, 358
Sea foam, 234
Sealers, drying oils as, 313-314
Sealing-wax pottery, 254
Sea sediments, 214-218
Seasoned wood, 294
Seawater, 415
Secondary clay, 234-235
color of, 245
Secondary rocks, 139-152
Secular equilibrium, 276
Sedimentary clay, 234
Sedimentary rocks, 26
Sediments, 209-218
classification by particle size, 210
marine, 214-218
Segregation of particles, 210
Semimetals, 1, 448
Separation techniques, 37
Sepiolite, 234
Seriation typology, 44
Sericin, 359
Sericite, 234
Shading, of colored glass, 122
Shakudo, 171
Shards, 257
provenance of, 260
study of, 250
Sheared wool, 358
Shell, 379, 384-385
Shellac, 305-306, 376
Shroud of Turin, 443-444
Siena marble, 60
Siennas, 72, 74
Silex, 94
Silica, 94
in ancient glass, 128
structure of, 114
Silica glass, 115
Silica sand, 111
Silicates, 12
Silicon dioxide, 14, 29
Silk, 354, 359-360
Silver, 179-180
corrosion of, 198
refining, 164
Silver alloys, 157
corrosion of, 198
Silver ores, 180
Silver sulfide impurities, 180
Simple carbohydrates, 292

Sintering processes, 127
Sintering properties, 253
Site samples, 228
Sizes, 301, 302, 303
Sizing, 302
Skin
animal, 328-332
deterioration of, 432
versus hide, 330-331
Skin dehairing processes, 330-331
Slag(s), 160-161, 175
analysis of, 199
study of, 200-201
Slaked lime, 147, 149-150, 151
Slip, 254
Slipping, 242
Slips, 235
Smelted metals, 164
Smelting, 115-116, 159, 160-163
copper, 168-169
iron, 173
lead, 181-182
mercury, 187
tin, 184
zinc, 185-186
Smelting fuel, 163
Smelting furnace, 161
ancient, 200
Smoke tanning, 333, 336
Smoky glass, 123
Soapmaking, 318-319
Soapstone, 61-62
Soda, 116, 117
in ancient glass, 129
Soda ash, 116-117
Soda glass, 115-117
Sodalime glass, 118, 119, 130
Sodium chloride, 3, 23
Soft solder(s), 183, 205
Softwoods, 295-296
Softwood trunk, 297
Soil horizons, 220-221
Soil pollutants, 429
Soil profile, 220
Soils, 218-229

alteration by human habitation, 218-219,

227
archaeological, 226229
from bogs, 229
composition of, 219-220, 221-226
pH of, 222-226
phosphorus survey of, 228
Soldering, 116, 204-205
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Solders, 142, 205
soft, 183, 205
Solids
amorphous, 77, 78
crystalline, 77-79
structure of, 77-79
thermal properties of, 423-425
Solid state, 12
Solution, as diagenetic process, 213. See also
Solutions
Solutions, 2, 4
acid, 223, 224
alkaline, 223, 224
neutral, 224
pH of, 222-226
Solvents, in adhesive preparations, 303
Soot, 245
Spectrographic analysis, 441
Spectroscopic studies, 17
Spectroscopy, 32, 34-35
Spectrum, 64, 84
Speleothems, 57, 416
Spinning, 355
Spring water, 415
Stable isotopes, 40, 42
Stained glass, 122
Staining, 365
Staking process, 336
Stalactites, 416
Stalagmites, 416
Standard atmosphere, 408
Standard deviation, 283-284
Standard radiocarbon dating calibration
curves, 286
Staple fibers, 355
Starch, 270, 303
Steatite, 61-62
Steels, 172, 173-174
Damascus, 203
Stereoisomers, 338-340
Stibnite, 123, 131
Stockholm Papyrus, The, 433
Stone, 24-26
archaeologically related, 55-62
provenance studies on, 43
Stone paste, Islamic, 254-255
Stoneware, 238, 249
Storage proteins, 325
Strain cracking, 136
Stratification of particles, 210
Stratigraphy, 44
Stratosphere, 406
Stream tin, 184

Strong acids, 223
Strontium-86, 391
Strontium-87, 391
Strontium isotopes, ancient diets and,
391-392
Structural formulas, 267-268, 338-340
Structural proteins, 325
Stucco, 144
Subatomic particles, 6, 7
Subcutis, 329
Substances, 2. See also Materials
natural and synthetic, 27-28
properties of, 15
Substantive dyes, 370
Sucrose, 289
Suet, 315
Sugar(s), 268
in polynucleotides, 315, 344-345, 346
Sulfide minerals, 12
Sulfur
in lead smelting, 181-182
in organic substances, 266
as pollutant, 421422
Sulfur dioxide, 420
as pollutant, 421422, 428
Sulfuric acid, 223
as pollutant, 422
Sun-dried bricks, 145, 146
Sunlight, archaeological degradation and,
426-427
Supercooled liquids, 99, 113-114
Surface erosion marks, as evidence of
authenticity, 436
Surface polish, 110
Surface water, 414
Sweating, of skins, 330-331
Sweating glass, 430
Symbols, 453
Synthetic resins, 303

Tallow, 315
Tandem analytical techniques, 37
Tanning, 332, 333

of animal skin, 334
Tannins, 253, 334-335
Tapa, 364
Taphonomy, 400-401
Tarnish, 179, 193, 198, 429
Tawing, 336
Teeth, 382
Telescopy, 397
Television, 397
Tempera painting, 66
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Temperature(s)
ancient, 215-218
ceramic materials and, 238
effects of, 423-426
Tempering
of clay, 241
of glass, 126-127
Templates, in polymerase chain reactions,
349-350
Tennantite, 202
Terra alba, 67, 233
Terracotta, 246248
Terracotta sculptures, forged, 434
Terra verte, 74
Textiles, 353-361
felted, 356
making, 355-356
vat-dyeing, 371
Thermal capacity, of soil, 222
Thermal conductivity, 424, 426
of soil, 222
Thermal expansion, 424—425, 426
Thermal imaging, 397
Thermal methods, 32
Thermal properties, of solids, 423-425
Thermoluminescence (TL), 86, 97, 98
measurements, 439-440
Thermoluminescence age, 98
Thermoluminescence dating, 50, 96-99, 260
Thermoplastic properties, 384
Thermoplastic solid material, 146
Thin-layer chromatography, 378
Thorium-230, 58
Thorium-232, 58
in glass, 133
Thorium-234, in fission-track dating, 106
Threads, 353
metal, 361
Thymine (T), 344, 345-347
Timber, 294
Tin, 183-185
allotropes of, 71, 184-185
smelting, 184
Tin alloys, 157
Tin metal, as tin allotrope, 71
Tinning, 184
Tin oxide, 123
Tin pest, as tin allotrope, 71, 184
Tin stone, 183-184
Toughness, of abrasives, 76
Trace components, 27-28
Trace elements, 28
Transcription, 347

Transfer RNA (t-RNA), 343, 344

Translucency, of ceramic materials, 246

Translucent marble, 142

Transmutation, 275

Transported clay, 234

Transverse waves, 16

Tree rings, 296-299
measurements of, 286

Triglycerides, 312

Tritium, 414

Troposphere, 406, 408

Turkey red, 374

Turmeric, 377

Turquoise, 77, 91

Tusks, 383

Tuyere, 201

Tyrian purple, 370, 373, 374

Ultramarine, 75
Ultrasound imaging, 397
Ultraviolet examination, role in
authentication, 437-438
Ultraviolet radiation, 19
Ultraviolet spectroscopy, 32
Underfur, 331
Uniform corrosion, 190
Unit cells, 78
Units, 453
Unstable isotopes, 4041, 42
Uranium, 57
Uranium-234, 57, 58
Uranium-235, 45, 57, 387
decay series of, 58, 59
in glass, 133
Uranium-238, 45, 57, 387
decay series of, 58, 59
in fission-track dating, 106-109
in glass, 133
Uranium dating, of bone, 387-388
Uranium isotopes, decay series of, 58, 59
Uranium series dating, 50, 57-59
of bone, 388
Use wear analysis, 109-110

Vacuoles, 264

Vat dyes, 370

Vegetable ash, 116-117

Vegetable blacks, 68

Vegetable fibers, 354, 355, 356-358
Vegetable resins, 303-304
Vegetable tanning, 333-334
Vellum, 332, 362

Verdigris, 74
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Vermilion, 72, 186
Vesuvius volcano, 55
Viscosity, 113, 117
Visible light, 16, 19
spectrum of, 64, 84
Visible spectroscopy, 32
Vitreous materials, 112, 113-114
Volumes, 362
Volumetry, 32, 33

Walnut oil, 314
Wash gilding, 178-179
Washi, 363
Water, 13, 410, 411-418
acids and bases and, 222-226
as an agent of deterioration, 427428
corrosion and, 191-192
dissolved oxygen in, 215-218
freezing, 417
in hydration, 102-103, 104, 105
molecular structure of. 412-413
properties of, 412-414
purity of, 417418
types of, 414415
Watercolor painting, 66
Water cycle, 410, 417418
Water fractionation, 414
Waterlogged wood, 301, 431432
Water molecules, 412413
Water of plasticity, 235-236, 241
Water pollutants, 420-423
Waterproof cements, 151
Water retting, 357-358
Water solutions, pH of, 224-226
Wave frequency, 16
Wavelength, 16, 19
Wave motion, of light, 82
Waves, 16-19
Waxes, 311-312, 316-318
ancient, 318
Wax painting, 66
Weak acids, 223
Weathering, 209, 210, 211-212
of glass, 119
of wood, 299
Weaving, 355-356
Weeping glass, 430

Weld (dye), 376-377
Welding, 204, 205-206
Wheel-thrown pottery, 240
White bole, 233
White lead, 120
White opal glass, 123
White pigments, 67-68
White tin, as tin allotrope, 184
Wild silk, 360
Woad, 370, 372
Wood, 5, 293-301
archaeological, 301
burned, 300
composition and physical properties of,
294-296
dead, 299-300
deterioration of, 431432
effect of moisture on, 427-428
nature of, 293-294
as smelting fuel, 163
specific gravity of, 295
Wood rings, 296298
Wool, 354, 358-359
Wool fibers, 358
Wootz, 203
Writing materials, 362-364
Wrought alloys, 156-157
Wrought objects, 165-166

X-ray analysis, 441

X-ray diffraction, 32, 35
X-ray fluorescence (XRF), 35
X-ray radiography, 442
X-rays, 46, 397

X-ray technology, 32, 35

Yarns, 353
vat-dyeing, 371
Yellow dyes, 376-378
Yellow ochers, 74
Yellow pigments, 74

Zing, 154, 156, 185-186
alloys of, 186
ores of, 185
smelting, 185-186
Zinc dioxide, 186
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