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adaptations 38-39, 212, 488-89, 491 Aristotle, Nicomachean Ethics 13
advancement, technology as sign artesian springs 26-28, 27, 83, 90-91
of 34-35, 57
Aghram Nadharif (Fazzan) bakeries, Roman period 118-20
animals 159, 163-166t, 170 Bakri, al- 78, 190
metalworking 218 balance wells (shaduf) 6-7, 26, 69, 75-78, 93,
pottery 456, 457, 461, 462-64 95, 95, 99, 103
textiles 189, 197-98 Bandiagara Escarpment (Mali), textiles
agriculture/farming 18-19, 494-95 184-87, 186t
animal husbandry 24-26 bangles 348-52, 351, 353-54
botanical evidence 19-24, 20t, 22t Fazzan 329, 331, 333
irrigation 26-28 barriers to technology transfer 33-38, 64
tools 24 Barth, H. 29
see also animals (domestic) basalt 122-25
Ahaggar (Algeria) 92-93 bast 201-2
Ahmad ben Yousef at-Tinilani, al-Haj 89n96 ~ Bayart, J.-F. 405
Air Mountains (Niger) 186t, 191-93, 192 beads
Albarella, U. 148 glass 30, 345-48, 354, 372-375t, 376-379t
Algeria Fazzan 333-35, 334, 358
domestic animals 163-166t stone 354
foggaras 88-91, 92-93 see also social meaning, glass beads
Roman period crafts 116-18, 117, beliefs see ritual and beliefs
119 Benin see Dendi Country
fullonicae 129-31, 132, 134, 135 Berbers
grain mills 119, 124 and dogs 152
Althiburos (Tunisia) and foggaras 88-90, 96
agriculture/farming 22t, 24 language 23-24, 39, 478, 497-98
animals 151, 152, 154, 157, 163-166t migration 497n50
Amouretti, M.-C. 121, 126 pottery 455, 466, 472
Amun Temple (Meroe) 264, 264-65, 269 textiles 192
animals (domestic) 360 24-26, 90-91, 162-70,  Berthier, A. 130, 133
163-166t, 167, 168, 491, 493 bias 16-17
introduction of 143-45, 145 Bijker, W.E. 40
translocation 146-49, 170-72 Blair, E.H. 395
see also camels; chickens; dogs; Blench, R.M. 150
donkeys/mules/hinnies; guinea fowl;  Bocoum, H. 281
horses; pigs Brill, Robert H. 325
animals (wild) 172 Britain
Antonites, A. 406 copper 225, 225
Apedemak Temple (Meroe) 269, 279-80, 280 ironworking 233-34
Appadurai, A. 400, 407 Broodbank, Cyprian 16
Arabian Peninsula 55, 56-57, 277 Bruce, James 259
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Bura Asinda-sikka (Niger) 193, 194
Burkina Faso
domestic animals 151, 163-166t
ironworking 291, 292, 304-6, 305, 308-9
weaving 194, 196
see also Kissi
Burton, Richard 409

cages, and fullonicae 136-37, 137
camels 25, 158-60, 168, 170
and caravans 60-61
diseases of 147-48, 171
canals 74
Capot-Rey, R. 89
caprines 160-61, 168, 169, 171, 197
caravans 60-62, 159
route for donkeys 156
Carthage
beads 335
domestic animals 151, 154, 157, 159,
163-166t
glass 435, 439-40
bangles 349
irrigation 88n90
metalworking 159, 222, 223
iron/ironworking 238, 276
and Roman crafts 128, 138
castles 61-62
cattle 144, 161-62, 168, 170, 171
ceramics see pottery
cereals 20t, 58-59
chaine opératoire 14, 32-33, 262
pottery 457-66, 458, 459, 460, 462, 463,
464, 465
chariots 147, 153, 478
chickens 143, 149-52, 167, 170
diseases 148
Childs, S.T. 292-93
Chirikure, S. 406, 410
Cissé, M. 326
cisterns, and fullonicae 133-35, 136
climate see environment and climate
Clist, B. 278
colonialism 408-9, 490
‘communities of practice’ 394-98
competition for resources 40
copper
Fazzan
finds 217-18, 219-20, 243-49, 244-245t,
247t, 248t, 250t
lead isotope analysis 220, 222, 224,
225, 226
metalworking 226-30, 228, 229, 230

Index

and the Trans-Saharan network 235-38
Oman 63
corridors of technology transfer 33-38
cotton 20t
and irrigation 59-60
woven 190-91, 201-2, 203
Air Mountains (Niger) 191-92
Bandiagara Escarpment (Mali) 185-87
Bura Asinda-sikka (Niger) 193, 194
crafts and industry see glass; metalworking;
pottery; textiles
crops 19-24, 20t, 22t, 58-59
cross-craft interactions 39-40
Cuicul see Djemila
currency
beads as 401, 404-5
cotton as 203
Cyrenaica, domestic animals 163-166t

dalw wells 6-7, 69, 77-78, 93, 95, 95,
99, 103
data, visibility of 492-93
date palm 20t, 58
De rebus bellicis 77-78
De Vos, M. 124
Deme, A. 241
Dendi Country (Benin), ironworking 290, 291,
297t
determinism 15, 16
Devulder, V. 321, 348
diffusionism 11
direction of transmission 34, 57
diseases (animal) 147-48, 171
camels 160
dogs 152, 171
horses 153-54, 171
diversion dams 74
Djemila (Algeria) 119, 120, 124, 128
Djenné see Jenné-jeno (Mali)
Dogon Country (Mali), ironworking 290,
291, 298-99, 300-3, 301,
308-309
dogs 152, 169-169, 171
domestication, defined 144
donkeys/mules/hinnies 25-26, 155-57,
167,170
and caravans 60
and grain mills 126
drawing out (clay) 458, 459, 470
‘drip’, glass 339, 340-41
dromedaries see camels
Dusek, V. 15
dyeing, textile 130, 201-2
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Eastern Mediterranean, glass production 425,
426-28
ecology, and movement of animals 147-48
Edgerton, David, The Shock of the Old 13
edges, defined 262
effectiveness 14-15
Egypt
agriculture 68
foggaras 107 70, 79-81, 95
glass 320, 352, 424, 425, 438-43
production 423
Late Bronze Age 356, 423-25, 438
first millennium BC 425-27
first millennium AD 427-29,
438-439
early second millennium AD 429-30
use of
Late Bronze Age 430-31
first millennium BC 431
first millennium AD 431-34
late Antique/Byzantine period 435-36
late first and early second
millennium AD 436-38
iron/ironworking 274
and technological transfer 63-64
trade with Kush 267, 269, 270
Ekholm, Kajsa 404-5
elephant ivory 172
environment and climate 8, 54, 488, 489
and animals 171
and caravans 60
as constraint to technology transfer 38
equids see donkeys/mules/hinnies; horses
Essouk-Tadmakka (Mali), glass 323, 324, 356,
389t
extraversion 405, 406-7

faience 270, 324, 335, 423
failures, technological 40-42
farming see agriculture/farming
fashion 407-9
Fazzan
domestic animals 151, 156, 163-166t
irrigation 26
balance wells 76-77
foggaras 71, 73, 81-86, 99, 104-5
manufacturing 398-99
finds 216-19
glass 324, 329-36, 331, 333, 334, 335, 356,
391-92, 396
metalworking 215, 219, 235,
242-243
iron/ironworking 275-76, 230-35, 232,
233,238-42, 240

see also copper, Fazzan
see also pottery, Fazzan
Fewet (Fazzan)
domestic animals 151, 156, 163-166t
glass 324
metalwork 218
pottery 456-57, 459, 460, 460-65, 463
tigs 20t, 58
foggaras 26-28, 27, 59-60, 69-73, 70, 71,
72, 489
and corridors of transfer 33-34
distribution 78-79, 93-99, 94
Ahaggar/Mauretania/Western Sahara
92-93
central and western Algeria 88-91
collapse 99-104
factors in 96-99
Fazzan 71, 73, 81-86
Wadi al-Ajal 71, 72-73, 77, 83-84,
102, 101
Gafsa and the Aurés Mountains 87-88
Ghadamis (Libya) 86
Jarid (Tunisia) 87
al-Jufra (Libya) 82
Morocco 72, 91-92
Nafzaoua 86-87
France, copper ore 225, 225
Freestone, 1.C. 349
fuel 398-99, 489, 493
for glassmaking 357-357
for ironworking 234-35, 272, 299
fullonicae 128, 131, 132
cages 136-37, 137
water supply/rinsing 133-36, 132, 134
furnace workshop, Meroe 263-64, 271-72,
282-83
furnaces, and West African ironworking 292,
294, 300-2, 304-7
Fustat (Egypt) 430, 436-38

Gafsa (Tunisia) 87-88
Gao Ancien (Mali) 389t
Gao (Mali, Middle Niger) 30-31, 392
Gao Saney (Mali)
glass 324, 326-27, 354, 389t, 390, 392
Garama see Jarma (Fazzan)
Garamantes 5, 54
and agriculture/farming 19
botanical evidence 19-22, 20t, 23-24
foggaras 104-5
decline 103
domestic animals 151
identity 412-13
see also Fazzan
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‘garden-roller’ beads 392
gender 399, 490-91
geography 8-13, 6-7, 10, 12, 488
Ghadamis (Libya), foggaras 86
Ghat (Libya) 85-86
Gifford-Gonzalez, D. 150
giraffes 172
glass 317-19
analysis 319-23, 324, 329-36, 331, 333,
334, 335, 359
methodology of 341-42
North Africa 323-25
Sub-Saharan/West Africa 325-27
glass production 328-29
production 6-7, 30-31, 392-93
waste 336, 338, 339, 341, 343, 347-48,
356-356
analysis 337, 339, 341
workshops 355-58
see also Egypt, glass; social meaning, glass
beads
recycling 353-55
trade 352, 358
glassblowing 355, 427-28, 438
goats see caprines
Goblot, H. 89, 93
Goldstein, Sidney 325
Gosselain, Olivier 33, 394-95, 474, 475-76
Graeber, D. 400-1
grape vines 20t, 58
Great Lakes region, iron/ironworking 274
Greece 150
glass 321, 425, 426-27
iron/ironworking 276
grog, and pottery 457-58, 469,
471-475, 478
guinea fowl 150-51, 171-72

Haaland, Randi 280-81

hairpins 340-41

halophytic plants, and glassmaking 320,
321, 327

Hanotte, O. 150

Haour, Anne 396-97, 474

Herodotus 201

hinnies see donkeys/mules/hinnies

hippo ivory 172

historical phases 8-13, 6-7

Horn of Africa (Ethiopia/Djibouti/Eritrea/
Somalia), iron/ironworking 276-78

horses 25, 152-55, 167, 170, 171

and chariots 147
Hourani, A. 397

Index

Ibn al-Fagih 201
Ibn Khurradadhbih 201
identity 496-97
and beads 409-14
and ‘communities of practice’ 394-98
Idrisi, al- 76-77, 91, 190
Igbo Ukwu (Nigeria)
glass 326, 328, 389t, 390, 392
beads 403-4
weaving 186t, 191, 202
Ile-Ife (Nigeria), glass 322, 328, 390, 393,
402, 408
India
glassmaking 321-22
bead manufacture 397-98
industrialisation 408
and Meroe 280-81
innovations 490-91
external origins of 55-56
and invention 18
integrationism 19
invention 11, 17
and metalworking 17-18, 212, 293-94
iron/ironworking 491
Arabian Peninsula 277
Carthage 276
Egypt 274
Fazzan 275-76, 230-35, 232, 233,
238-42, 240
Great Lakes region 274
Greece 276
Horn of Africa (Ethiopia/Djibouti/Eritrea/
Somalia) 276-78
and invention 17-18
and meaning 34, 279-80, 293, 303-4
Meroe 270, 271, 272, 273, 279-83, 280
and natural draught furnaces 34, 307
Near East 277
and pottery 241-42
West Africa 278, 290-94, 291, 301, 308-9
choice of materials 294-99, 297t
social identity 299-304, 308-9
Iroquois confederacy (North America) 400-1
irrigation 26-28, 27, 494
types 68-69
rivers and wadis 73-74
springs 74-75
see also foggaras
Israel, glass 435, 436
ivory, trade 172

Jackson, C.M. 356
Jarid (Tunisia) 87
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Jarma (Fazzan) MacDonald, K.C. 150, 472-73
agriculture/farming 20t, 20 Mclntosh, S.K. 241
animals 151, 157, 159, 163-166t magic 14-15
glass/glassmaking 336-37, 338, 339, 357, maintenance of technologies 14, 489
360-367t ‘Maison orientale’ (Djemila) 119, 120
metalworking 244-245t Mali
copper 217-18, 220-21, 222, 224, Bandiagara Escarpment 184-87, 186t
226-29, 227 Dogon Country, ironworking 290, 291,
iron 217-18, 230-31 298-99, 300-3, 301, 308-9
pottery 457, 460-66, 465 Essouk-Tadmakka, glass 323
stone beads 354 Gao Saney, glass 324, 326-27, 354
textiles 189, 198-197 Jenné-jeno, glass 324, 325
trade 172 Mammanet (Niger), weaving 192-193, 186t,
water supply 76-77 191-92
Jemkur, J.F. 278 Manning, Katie 471-72
Jenné-jeno (Mali), glass 324, 325, 354 Marandet (Niger)
jewellery 39, 217, 227, 235, glass 326
398, 430 metalworking 222, 223
see also bangles; beads, glass maritime transport, of domestic animals 147
al-Jufra (Libya) 82, 104 Marmarica, domestic animals 163-166t
Martinelli, B. 306-7
Kerma (Sudan) 267-68 masagd guild 328-29, 396
Kharga Oasis (Egypt) 79-80 Mauny, R. 216
Killick, David 34, 37, 274, 281, 293, 294, 306-7,  Mauretania, foggaras 93
393n48 Mediterranean
King, Anthony 169 political-administrative innovations 61-62
Kissi (Burkina Faso) and technological transfer 56-57
glass 326, 327, 328, 389t see also Eastern Mediterranean
beads 388-89 Meroe 259-60, 261, 264
metalworking 222, 223 iron production 270, 271, 272, 273,
weaving 194, 196, 202-3 279-83, 280
knowledge, transfer 487-88 network analysis 260-67
Kongo system 393n48, 404-5 Royal City 268-70, 269
Kush, Kingdom of 259-60, 261 Mesopotamia 63
trade outside of the kingdom 267-68 and the date palm 58
glass production 320, 424-25
Lake Chad (Southern), domestic animals metalworking 234
163-166t and the shaduf 76
Lake Chad (Southern Nigeria), domestic metalworking 211-16
animals 163-166t Fazzan 215, 235, 242-43
language 23-24, 497-98 see also copper; iron/ironworking
Lankton, J.W. 328 micro-inventions 38-39

lead, in glass 323-24 microprobe analysis 246-49, 247t
lead isotope analysis of metalwork 249, 250t migration 496-98, 497n50

Fazzan 220, 222, 224, 225, 226 Miller, Heather 14
Leone, A. 145 mills (grain) 118-22, 119, 121, 123, 126-28
literacy 39 choice of stone 122-25, 123
writing 62 dimensions 125, 125-26
Livingstone Smith 242, 458 mirrors, glass 335, 336
loomweights 128-29, 189 modification, of glass 353-55
Loren, D.D. 386 Mogador (Morocco) 151, 154, 157, 163-166t
‘loss” of knowledge 41 money see currency
luxury goods 391-92, 400 Monteix, N. 126
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Moritz, L.A. 126
Morocco
domestic animals 163-166t
foggaras 72, 91-92
glass 323
mules see donkeys/mules/hinnies
Murzuq (Fazzan) 140

Nafzaoua (Tunisia) 86-87
narrow-strip cotton weaving 187, 190
natural draught furnaces 34, 304-7
Near East
iron/ironworking 277
and technological transfer 55, 56-57
Nicholson, P.T. 356
Niger
Air Mountains 186t, 191, 192-93
Bura Asinda-sikka, weaving 193, 194
Niger Bend, domestic animals 163-166t
Nile Valley see Egypt
nodes, defined 262
nomadic peoples 5-8
Nubia, and glass 439

oases 494-95
development 11-13, 57-60, 488, 498
Ogundiran, A. 402-3
olives 20t, 58
Oman 63
ostrich eggshells 172
outsiders
craftspeople as 396-97
traders as 407

painted pottery 455, 461, 463-66, 464, 465,
469-70, 472-74, 473, 478
Pelling, R. 357
Pfaffenberger, B. 15
pigs 147, 157-58, 167, 171, 172
transportation of 147
Pinch, T.J. 40
Pliny 58, 60, 138, 201, 427
Naturalis Historia 138
political climate, current 64-65
political-administrative innovations, from the
Mediterranean 61-62
‘Pompeian type’ grain mills 120-22, 121,
123, 125
dimensions 125-26
Pompeii (Italy)
fullones 129, 135, 136, 137
grain mills 120, 125, 126
Pomponius Mela 201

Index

pottery
Fazzan 453-57, 454, 478-79
chaine opératoire 457-66, 462, 463,
464, 465
chronological and spatial variations
466-69, 468
environmental and archaeological
correlates 477-78
social dimensions 474-77
technological package 470-74, 473
and identity 394-95
and ironworking 241-42
textiles impressed in 199, 200
production waste 29
pseudomorphs 187-88
Py, M. 121

querns 6-7, 127-28

recording methods 492
recycling xviii, 14, 492
glass 318, 353-55, 357-59, 389-90
metal 220, 228
‘regional systems’ defined 57
religion 14-15
religion see ritual and beliefs
research, possible future 64-65
ritual and beliefs
and beads 403, 404, 410
and metalworking 34, 279-80, 293, 308
rivers, as sources of water 73-74
rivet plates 217-18, 230
rock art 6-7, 25, 145, 478
dogs depicted in 152
horses depicted in 153
textiles depicted in 199
Roman period
crafts 115-18, 117, 138-39
fullonicae 128, 131, 132, 134, 137, 137
glass 321, 342, 343, 344, 345, 427, 432-35,
438-40
grain mills 118-22, 119, 121, 123,
126-28
choice of stone 122-25, 123
dimensions 125, 125-26
roulette decoration, in pottery 33, 242, 397,
455-56, 461-66, 462, 470-76, 473

Sahara, traditional images of 53-54
Sahelo-Sudanese belt 56
Saniat Jibril (Fazzan)
craft working 398
glass/glassmaking 339, 340, 360-367t
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Saniat Jibril (Fazzan) (cont.)
metalworking 220-21, 244-245t
copper 226-30, 228, 230, 243
iron 231
stone beads 354
saqqiya 77
Sardinia, copper ore 225
Sayre, E.V. 320
Scharff, R.C. 15
Schriifer-Kolb, I. 228
scientific analysis 28-31
sculpture, textiles depicted in 199
sedentarisation 8, 488
and agriculture 98
and animal husbandry 24-25, 26, 161
Egypt 21
Garamantes 5
and metalworking 241, 243
Senegal, Sine Ngayene 186t, 187-88
shaduf see balance wells
sheep see caprines
Shinnie, Peter 260, 267-68
Sijilmasa (Morocco) 91
Sine Ngayene (Senegal), weaving 186t, 187-88
slaves/slavery 413-14
and pottery making 475-76
Smith, RW. 320
social meaning
glass beads 385-88
extraversion 405, 406-7
and identity 409-14
and power 402-5
production 393-94
‘communities of practice’ 394-98
and other productive activities
398-99
sumptuary rules/laws 403, 405-6,
407-9, 414
trade
Northern Africa/Western Africa 388-90
Southern Africa 390-93
and value 400-2
society
choice of technology 37-38
and foggaras 97, 98-99
see also social meaning
Southeast Asia, and glassmaking 321
Spain
copper 224, 224-25
glass 324
spindle whorls 128, 188-89
springs 74-75
artesian 26-28, 27, 83

Stahl, A.B. 409-11
state formation 498
sumptuary rules/laws 403, 405-6, 407-9, 414

Tafilalat (Morocco), foggaras 91-92
Tagdaoust (Mauritania) 217, 227, 236-37,
390
Tamentit (Algeria) 89n96, 90
Tagallit (Fazzan) 71, 82, 99-100, 100
‘taskscapes’ 399
taste 409-11
technology, definition 13-18
temper 474-75
see also grog
textiles
and fullonicae 128, 131, 132
cages 136-37, 137
water supply/rinsing 133-136, 132, 134
woven 201-3
indirect evidence of 199-200
outside of West Africa 196-99
textual evidence 189-91, 200-1
West Africa 183-84, 184, 186t
Air Mountains (Niger) 186t, 191,
192-193
Bandiagara Escarpment (Mali) 184-87,
186t
Bura Asinda-sikka (Niger) 193, 194
Igbo Ukwu (Nigeria) 186t, 191, 202
Kissi (Burkina Faso) 194, 196, 202-3
Sine Ngayene (Senegal) 186t, 187-88
spindle whorls/loomweights 188-89
Thomson, Joseph 408-9
Tiddis (Algeria)
fullonicae 129, 131, 132, 133-35, 134
grain mills 123-24
Timgad (Algeria)
fullonicae 129-31, 132, 134, 135
grain mills 119, 124
Tlemcen (Algeria) 137, 137
Togo, Bassar region, ironworking 291, 307, 308
tools, agriculture/farming 24
trade 5
and foggaras 96
glass 352, 358
beads 385-90, 389t
ivory 172
Kingdom of Kush 267-68, 269, 270
ostrich eggshell 172
Trans- SAHARA Project volume 495-96
traders 407
Trans-SAHARA Project xvi, xvii, 3, 495-99
Trans-Saharan zone, defined 18
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transfer of technology 9-13, 31-32
adaptations and micro-inventions 38-39
chronology 62-63
corridors and barriers 33-38
cross-craft interactions 39-40
Eastern innovations 63-64
mechanisms of 32-33
and Mediterranean innovations 56-57, 61-62
and technological failures 40-42

transport
methods 147

chickens 149
pigs 157

‘tribal’ identity 413-14

Tripolitania, domestic animals 163-166t

Tunisia
agriculture/farming 22t, 24

domestic animals 151, 152, 154, 163-166t
foggaras 86-88
see also Carthage

Turkana (ethnic group) 411-12

twisted cord decoration see roulette decoration

Tylecote, Ronnie 279

urban sites 11, 61
urbanisation 498

value, glass beads 386, 400-2
Veranius Hypsaeus, L. 136, 137
vessels
glass 329, 393, 431-32
Roman 342, 343, 344, 345

Wadi al-Ajal (Fazzan) 76
foggaras 70-73, 77, 83-84, 102, 101, 172
metalworking 218-19, 234

Wadi ash-Shati (Fazzan) 75n28, 76, 83, 104
ironworking 234

wadis, as sources of water 73-74

Wargla (Algeria), foggaras 88-89

warp-weighted looms 189, 197

waste, production 30-31

water
and camels 158

Index

and caprines 161

and cattle 161

and chickens 149

and connectivity 9

and donkeys 155

and horses 153

management 60, 98

and pigs 157

see also fullonicae, water supply/rinsing;

irrigation

wells 75-78

dalw 6-7, 69, 77-78, 93, 95, 95, 99, 103
West Africa

iron/ironworking 278, 290-94, 291, 301,

308-9
choice of materials 294-99, 297t
social identity 299-304, 308-9

Western Desert see Egypt
Western Sahara, foggaras 70, 92-93
Wilmsen, E.N. 403
Wood, M. 406
wool 190, 201-2, 203

Air Mountains (Niger) 192-93

Bandiagara Escarpment (Mali) 185-87

Jarma (Fazzan) 197

Kissi (Burkina Faso) 195, 196
writing 62

Zangato, E. 214
zinc, Fazzan 221, 225-26
Zinkekra (Fazzan)
agriculture 20t, 20
donkeys 156
glass 360-367t
metalwork 220-21, 223, 243,
244-245t
ironworking 231, 232, 233
pigs 157-58
pottery 466-67
textiles 198-99
Zuwila (Fazzan)
glass 390
glass beads 354, 360-367t

511

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781108830546
www.cambridge.org

