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glass types in Sub-Saharan Africa 415-19
high alumina-high lime glass (HLHA
glass) 419
high lead glass 419
mineral soda glass with high alumina
concentrations (m-Na-Al glass) 418-19
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presentation of glass 301-9
overview of Garamantian glass 301-3
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394-97
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Mali see Gao (Mali), Trans-Saharan trade
connection with
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first half of first millennium AD, metal
jewellery found in 394
metal assemblage 109-10
metalwork, presentation of
imports or local production? 316-21
quantity and use 315
transforming and trading metal 321-22
metallurgy 31, 133
Garamantian 31, 133
Swahili metallurgy 133
minerals 198-201
alum 200
natron 199-200
sulphur 200-1

networks
networks of communities 22-24
networks of trust 93-94
need for 35-36
trading networks
Indian Ocean trade see Indian Ocean
trade with coastal regions
network of independent sub-systems,
trade as 20-22, 55-57
Trans-Saharan networks 433-36 see also
Saharan/Trans-Saharan trade
nomadism/pastoral and sedentary groups
32-35,55-76
control over trade and transport 73-75
family, connections through 64-65
increasing significance of 35
interdependence of 62-63, 65-66
irrigation 72-73
nomadic pastoralists, importance of 57
oases, establishment of 66
palm tree ownership 66-67
pastoral and agricultural economies 57
pasture, need for 63-64
political implications 70-75
raiding 68-70, 75
regional infrastructure and pastoral
resources, reliance on 60-61
safe storage and defence, emphasis on 67-68
sedentary communities’ reliance on
exchange 57
storehouses 73

oasis cultivation 1-2, 34
areas of investment, as 66
climate change, and 5

communication between oasis, need for
14-15

cultivation of 1-2, 7

irrigation 13-16

networks of communities 22-24

oasis routes 8-12, 36

palm-tree ownership 66-67

pasture for camels, absence of 63-64

trade income, and 14-15

water, and 5

organic materials in Saharan trade 30, 211-26

implications 219-26

Saharan trade as reported by European
travellers 211-16

textiles as exemplar of organic trade goods
216-18

textiles from Garamantian heartlands/
shrouds 219-24 see also textiles and
textile trade in first millennium AD:
Egyptian evidence

pastoral groups see nomadism/pastoral and
sedentary groups

Periplus Maris Erythraei 136-41

Pliny the Elder 41, 193-94, 196

pottery see ceramics

raiding 34-35, 68-70, 75
rock art 22-24, 36
Romans
finewares, trade in 386 see also ceramics:
pottery and trade in North and sub-
Saharan Africa during late antiquity
Garamantian-Mediterranean trade 18-19
heterogeneity of living conditions among
inhabitants 357
length of journeys, difficulties of 20
long-distance trade 19
main trade commodities 26-28
prestige goods 29
Roman material culture in the Sahara 21-22
Saharan exports to Roman world 40-43,
189-205
agricultural produce 201
animals and animal products 202-3
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evidence of trade 191
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gold 197-98
invisible exports: services and
technologies 203-4
minerals 198-201
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importance of water 7-8
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oasis routes 8-12, 36
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101-26
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varied/informal nature of 36

Sahara
climate 5-6
desertification 5
Garamantes see Garamantes
oasis cultivation see oasis cultivation
Saharan trade see Saharan/Trans-Saharan
trade/trading systems
goundwater for human communities 6
rock art 22-24
Roman material culture in 21-22
trails in 6-12, 36
Saharan/Trans-Saharan trade/trading systems
climate change 5-6
commodities of trade 24-29
ceramics 25
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nature of trade 25-28
north-south aligned routes, refocusing on
25, 36
Roman prestige goods 29
salt 25-27, 57-58
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difficulties of tracking materials across
Trans-Saharan zone 4
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process 16-18
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Gao (Mali), Trans-Saharan trade connection
with 37, 101-26
glass beads in Trans-Saharan trade 414-29
analysis of glass beads, developments in
414-15
comparison between the three glass bead
regions 427-28
glass bead studies, general comments on
426-27
glass beads and glass composition in Sub-
Saharan Africa 420-26
glass types in Sub-Saharan Africa
415-19
nature and types of glass beads 414
gold trade see Trans-Saharan gold trade in
pre-modern times
imports 2, 15
Indian Ocean trade see Indian Ocean trade
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in 57-59
meaning of Trans-Saharan 2-4
mutual dependence of Saharan and Trans-
Saharan trade 59-60
networks of trust, need for 35-36
networks, Trans-Saharan 433-36
nomadism 32-34, 55-76
control over trade and transport 73-75
family, connections through 64-65
increasing significance of 35
interdependence of 62-63, 65-66
irrigation 72-73
nomadic pastoralists, importance of 57
oases, establishment of 66
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Saharan/Trans-Saharan trade/trading (cont.)
safe storage and defence, emphasis on
67-68
storehouses 73
oases as trading centres 14-15
organic materials see organic materials in
Saharan trade
origins of Saharan trade 1-43
possible trading intersections between
Sahara and Swabhili coast 148-49
pre-Islamic trade 2
debate about pre-Islamic origins of
Saharan trade 1, 2, 13-18
Roman trade with Sahara see under Romans
extent and scale of 18-22, 191
Garamantian-Mediterranean trade 18-19
long-distance trade, extent of 19
network of independent sub-systems, as
20-22, 55-57
Saharan exports to Roman world 101-26
trade outside the empire 19-22
routes/trails in 6-12, 80-83
archaeological evidence 86-93
central Saharan route: historical and
environmental facts 83-86
challenging nature of terrain 8
dynamic development of primary
routes 36
Fassan to Lake Chad area 36-37, 80-96
importance of water 7-8
need for food/water in travel 6, 7, 14-15
oasis routes 8-12, 36
trust networks 93-94
varied nature of 36
Saharan trade as reported by European
travellers 211-16
textiles see textiles
transformative effect of trade 16, 20
transport, problem of 62-66
trade within the Sahara and with Sub-
Saharan zone 22-24
salt
Gao, and 122
Garamantes, and 25-27
Saharan/Trans-Saharan trade, and 25-27,
57-58
silk 237
slaves 27-29, 135, 156, 192-93

textiles 436
Egyptian evidence see textiles and textile
trade in first millennium AD: Egyptian
evidence

organic materials in Saharan trade 30,
211-26
implications 219-26
Saharan trade as reported by European
travellers 211-16
textiles as exemplar of organic trade goods
216-18
textiles from Garamantian heartlands/
shrouds 219-24
Roman Africa see textiles in Southern bor-
ders of Roman Africa, circulation and
trade of

textiles and textile trade in first

millennium AD: Egyptian evidence
231-51
criteria for provenance: yarn twist 237-39
decorations and looms 240-43
fibres: occurrence and requirements 234-37
cotton 235-37
flax 234-35, 237
land and labour requirements for flax,
wool and cotton 237
silk 237
wool 235, 237
sites discussed in text: background,
chronology and textile assemblages
248-51
textiles from other parts of North Africa
243-46
textiles, nature of 233-34
tools for textile production 246-48
loom weights 246-48
spindle whorls 246
weaves and edges 239-40

textiles in Southern borders of Roman Africa,

circulation and trade of 259-77
Bu Nijim Ostraca and textile trade between
Africa and Egypt 272-76
Egyptian textile export: connection between
Roman Africa and Oxyrhynchus?
266-71
import of ‘foreign’ fabrics to Africa: Lex
Uestis Peregrinae 259-66
provenance of goods 260
tariffs 259-64
transportation of goods 265-66

Trans-Sahara project 29
Trans-Saharan gold trade in pre-modern times

24, 37-38, 120-21, 135, 156-84
chronology and routes of early cross-
Saharan gold trade 163-68
evidence of extent of gold trade in Islamic
era 166-68
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evidence of pre-Islamic Trans-Saharan
trade in gold 163-66
debating the evidence 163-83
chronology and routes of early cross-
Saharan gold trade 163-68
exchange of gold working technology/
techniques 179-83
exchange systems of Trans-Saharan gold
173-79
West African gold mines and
geochemistry of West African gold
168-73
exchange of gold working technology/
techniques 179-83
conversion of pure gold into standardised
exchange form 181-83
finished artefacts 183
people, skills and ideas, movement of 179
refining technologies to increase purity of
gold 181
separation of gold from its impurities
179-81
exchange systems of Trans-Saharan gold
173-79
coinage 177-78
dissemination of gold at source 173-74
form in which gold exchanged 176-78
movement and distribution of gold
178-79
standards for exchange 175-76
value of gold relative to other products
174-75
importance of gold 156
sources of evidence and prior research
157-63
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academic studies 160-62
catalogues 162
chemical analysis 162
documentary sources 157-58
physical evidence: coins 157-58
physical evidence: gold finds and
processing waste 159-60
physical evidence: weights for trading
gold/weighing coins 160
West African gold mines and geochemistry
of West African gold 168-73
archaeological evidence 169-70
chemical composition/signature of West
African gold, defining 170-73
high purity of West African gold 171, 181
principal and important mines/
goldfields 169
wide range of gold sources in West
Africa 168
Trans-Saharan/Trans-Saharan zone 1, 2
meaning 2-4
trade see Saharan/Trans-Saharan trade/
trading systems
trust networks 93-94
need for 35-36

water
groundwater 6
levels falling 6, 35
irrigation
agriculture 13-16, 27-28, 133-34
foggaras 72-73
oasis cultivation, and 5
travel, and 6, 7
wool 235, 237
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