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Abstract
This thesis investigates Iberian communities in central Hispania Citerior during the Roman Republic. I demonstrate the usefulness of an actor-network approach for understanding a topic
characterised by scarce archaeological datasets. This approach is not intended to create a new
narrative for Roman Provincial Studies but instead allows us to ask new questions: what was
at stake for these communities? What was of interest to the Iberians? How did things happen?
Iberians lived primarily in small, often fortified settlements in elevated locations, although some
larger settlements are known and during the Republic many sites were abandoned for new locations on flatter ground. I find that throughout the period settlements were often clustered, creating communities distributed in small groups of sites. These Iberian groups grew versatile staple
crops in a variety of locations but may have tailored additional crops to regional environmental
conditions. I consider the potential for collaboration in the autumn ploughing and conclude that
any such collaboration must have relied on dense and wide relationships given changing patterns
of variability in rainfall. I show differences within coin circulation that suggest Iberian coins
were part of distinct sets of relationships. I also test the ability of carts to pass over various
long-distances routes and find that some coins were bound up in the same assemblages as cart
transport. The thesis positions the interface between all these different assemblages as crucial to
further work on these communities.
Key words: Iberians, Actor-Network Theory, Roman Republic, Roman provinces, Hispania
Citerior, settlement patterns, communities, agriculture, ploughing, numismatics, roads
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Reader’s note
All dates are B.C. unless otherwise specified. All maps are oriented intuitively with north at the
top. Modern place names are in Castilian Spanish except for sites within the País Valencià and
Catalunya which are in Catalan. Common abbreviations are given below, except those for the
Spanish provinces, which are given in Appendix A.
Iber.
NH
RR
WD

The Wars in Iberia, Appian
Naturalis Historia, Pliny the Elder
Rei Rustici, Columella
Works and Days, Hesiod

CIL
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Corpus Nummum Hispaniae ante Augusti Aetatem, Villaronga Garriga 1994
Roman Provincial Coinage, Burnett, Amandry, and Ripollès Alegre 1992
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MAMS
MARQ
MPV
MUHSAG

Dirección General de Patrimonio Cultural, Generalitat Valenciana
Museo Arqueológico Municipal la Soledad, Caravaca de la Cruz
Museo Arqueológico de Alicante
Museu de Prehistòria de València
Museu Històric de Sagunt

iv

Contents
Abstract

ii

Preface

xviii

1 Introduction

1

1.1

What is actor-network theory? . . . . . . . . . . . . . . . . . . . . . . . . . .

2

1.2

Roman provincial studies and the potential of ANT . . . . . . . . . . . . . . .

16

1.3

ANT versus materiality studies . . . . . . . . . . . . . . . . . . . . . . . . . .

30

1.4

Structure, method and aims of the thesis . . . . . . . . . . . . . . . . . . . . .

36

1.4.1

Spatial analysis, Geographic Information Systems and R . . . . . . . .

40

1.4.2

Study data and study area . . . . . . . . . . . . . . . . . . . . . . . .

43

1.4.3

Study period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

46

1.4.4

Structure of the thesis . . . . . . . . . . . . . . . . . . . . . . . . . . .

47

2 Settlement

48

2.1

Spatial archaeology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

49

2.2

Use of field survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

53

2.2.1

Thirteen case studies . . . . . . . . . . . . . . . . . . . . . . . . . . .

56

2.2.2

Dating information and periodisation . . . . . . . . . . . . . . . . . .

59

2.2.3

Site categorisation . . . . . . . . . . . . . . . . . . . . . . . . . . . .

66

v

2.2.4

From settlements to inhabitants . . . . . . . . . . . . . . . . . . . . .

73

2.3

Settlement data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

78

2.4

Problems, trends and further questions . . . . . . . . . . . . . . . . . . . . . . 122
2.4.1

Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

2.4.2

The implications of these settlement models . . . . . . . . . . . . . . . 127

3 Communities

131

3.1

Iberian communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

3.2

Does Iberian settlement have a pattern? . . . . . . . . . . . . . . . . . . . . . 142

3.3

3.4

3.2.1

Interdistances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

3.2.2

Clustering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

The local and the regional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
3.3.1

Local: living in cliques . . . . . . . . . . . . . . . . . . . . . . . . . . 156

3.3.2

Local: living in clusters . . . . . . . . . . . . . . . . . . . . . . . . . 159

3.3.3

Regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

Significance of these groups . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

4 Rain, crops and livestock

178

4.1

Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

4.2

Diversity and regionality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

4.3

Rain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

4.4

4.3.1

The necessity of modern precipitation data . . . . . . . . . . . . . . . 188

4.3.2

Annual rainfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

4.3.3

Summary of rainy agency . . . . . . . . . . . . . . . . . . . . . . . . 208

Crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210
4.4.1

Cereals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

4.4.2

Pulses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

4.4.3

Tree crops and textiles . . . . . . . . . . . . . . . . . . . . . . . . . . 216
vi

4.4.4

What grows together? . . . . . . . . . . . . . . . . . . . . . . . . . . 218

4.5

Regional hypothesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

4.6

Livestock and fodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232
4.6.1

4.7

Zooarchaeological data . . . . . . . . . . . . . . . . . . . . . . . . . . 234

Back to Iberian communities . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
4.7.1

The dynamics of Iberian agricultural actor-networks . . . . . . . . . . 253

5 Finding time to plough

257

5.1

Seasonality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

5.2

Timing the autumn ploughing . . . . . . . . . . . . . . . . . . . . . . . . . . . 260

5.3

A model for collaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266

5.4

5.3.1

A detailed analysis: Comarca de Requena-Utiel . . . . . . . . . . . . . 268

5.3.2

A more structured analysis: Alcoi valley . . . . . . . . . . . . . . . . 283

5.3.3

Simplified analysis of six more regions . . . . . . . . . . . . . . . . . 296

5.3.4

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Conclusion: the autumn ploughing as an actor-network . . . . . . . . . . . . . 306

6 Coins

310

6.1

Mints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311

6.2

What do coins do? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
6.2.1

The coins of Orosis and Tamaniu . . . . . . . . . . . . . . . . . . . . 336

6.2.2

Coin database . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338

6.3

Patterns of circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

6.4

Patterns of circulation by mint . . . . . . . . . . . . . . . . . . . . . . . . . . 356
6.4.1

Early circulation (Arse) . . . . . . . . . . . . . . . . . . . . . . . . . . 356

6.4.2

Iberian circulation (195-130) . . . . . . . . . . . . . . . . . . . . . . . 358

6.4.3

Iberian circulation (130-72) . . . . . . . . . . . . . . . . . . . . . . . 366

6.4.4

Provincial circulation (72-31) . . . . . . . . . . . . . . . . . . . . . . 375
vii

6.4.5
6.5

Provincial circulation (31- A.D. 41) . . . . . . . . . . . . . . . . . . . . 380

Conclusion: contours in the coinage . . . . . . . . . . . . . . . . . . . . . . . 384

7 Roads and carts
7.1

7.2

7.3

389

Roads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389
7.1.1

Extending the road network . . . . . . . . . . . . . . . . . . . . . . . 395

7.1.2

Rivers and water transport . . . . . . . . . . . . . . . . . . . . . . . . 398

Carts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400
7.2.1

Estimating passability . . . . . . . . . . . . . . . . . . . . . . . . . . 404

7.2.2

Application to coin circulation . . . . . . . . . . . . . . . . . . . . . . 411

Conclusion: Geography as a collaborative activity . . . . . . . . . . . . . . . . 416

8 Conclusions

418

8.1

Re-integration into the historical narrative . . . . . . . . . . . . . . . . . . . . 423

8.2

Discussion of the approach and future directions for research . . . . . . . . . . 428

A Provincial abbreviations

432

B Iberian and Celtiberian scripts

433

C Mountains and rivers

435

D Minimum working example of clustering analysis

440

E Legend to soil map

442

F Relation of coins to metal deposits

447

G Weight of coins

454

H Transects

456

viii

Bibliography

461

ix

List of Figures
1

Middle Iberian material culture . . . . . . . . . . . . . . . . . . . . . . . . . .

2

Ibero-Roman material culture . . . . . . . . . . . . . . . . . . . . . . . . . . . xxv

1.1

Hybrid material culture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

23

1.2

Location of the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

43

1.3

Provinces in the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . .

45

2.1

Location of case studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

57

2.2

Case studies in the centre of the study area . . . . . . . . . . . . . . . . . . . .

58

2.3

Iberian urban planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

75

2.4

Middle Iberian settlement in the Matarraña, Guadalope and Regallo valleys . .

80

2.5

Late Iberian settlement in the Matarraña, Guadalope and Regallo valleys . . . .

81

2.6

Celtiberian settlement in the Gallo, Piedra and Jiloca valleys . . . . . . . . . .

85

2.7

Middle Iberian settlement in the Algarra valley . . . . . . . . . . . . . . . . .

88

2.8

Middle Iberian settlement in the Algarra valley: Rank size . . . . . . . . . . .

90

2.9

Middle Iberian settlement in the comarca de Requena-Utiel . . . . . . . . . . .

92

2.10 Late Iberian settlement in the comarca de Requena-Utiel . . . . . . . . . . . .

93

2.11 Middle Iberian nucleated settlement in Requena-Utiel: Rank size . . . . . . . .

96

2.12 Middle Iberian settlement in La Serranía . . . . . . . . . . . . . . . . . . . . .

98

2.13 Late Iberian settlement in La Serranía . . . . . . . . . . . . . . . . . . . . . .

99

x

xx

2.14 Imperial settlement in La Serranía . . . . . . . . . . . . . . . . . . . . . . . . 100
2.15 Iberian settlement around Edeta . . . . . . . . . . . . . . . . . . . . . . . . . 102
2.16 Iberian settlement around Arse-Saguntum . . . . . . . . . . . . . . . . . . . . 104
2.17 Middle Iberian settlement around La Carència . . . . . . . . . . . . . . . . . . 107
2.18 Late Iberian settlement around La Carència . . . . . . . . . . . . . . . . . . . 108
2.19 Imperial settlement around La Carència . . . . . . . . . . . . . . . . . . . . . 109
2.20 Iberian settlement in the Canyoles valley, 3rd -1st centuries . . . . . . . . . . . . 110
2.21 Imperial settlement in the Canyoles valley . . . . . . . . . . . . . . . . . . . .

111

2.22 Iberian settlement in the lower Xúquer valley . . . . . . . . . . . . . . . . . . 113
2.23 Middle Iberian settlement in northern Alacant . . . . . . . . . . . . . . . . . . 115
2.24 Late Iberian settlement in northern Alacant . . . . . . . . . . . . . . . . . . . 116
2.25 Imperial settlement in northern Alacant . . . . . . . . . . . . . . . . . . . . . 117
2.26 Late Iberian settlement in the Vinalopó valley: Rank size . . . . . . . . . . . . 119
2.27 Settlement in northern Alacant: Rank size . . . . . . . . . . . . . . . . . . . . 122
3.1

The ‘tribes’ of the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

3.2

Same Scale Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

3.3

Different parameters for Nearest Neighbour in the Algarra valley . . . . . . . . 146

3.4

Histograms of Nearest Neighbour relations in the Algarra valley . . . . . . . . 148

3.5

Clusters at different thresholds (Algarra valley) . . . . . . . . . . . . . . . . . 149

3.6

Middle Iberian Interdistances . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

3.7

Late Iberian Interdistances . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

3.8

Imperial Interdistances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

3.9

Middle Iberian clustering (1km threshold) . . . . . . . . . . . . . . . . . . . . 157

3.10 Late Iberian clustering (1km threshold) . . . . . . . . . . . . . . . . . . . . . 158
3.11 Imperial clustering (1km threshold) . . . . . . . . . . . . . . . . . . . . . . . 158
3.12 Matarraña valley Middle Iberian clustering . . . . . . . . . . . . . . . . . . . 159

xi

3.13 Middle Iberian clustering (3km threshold) . . . . . . . . . . . . . . . . . . . . 160
3.14 Middle Iberian clustering exceptions . . . . . . . . . . . . . . . . . . . . . . . 161
3.15 Late Iberian clustering (3km threshold) . . . . . . . . . . . . . . . . . . . . . 163
3.16 Late Iberian exceptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
3.17 Imperial clustering (variable thresholds) . . . . . . . . . . . . . . . . . . . . . 165
3.18 Imperial clustering exceptions . . . . . . . . . . . . . . . . . . . . . . . . . . 165
3.19 Regional boundary between Edeta and El Castellar de Yesa . . . . . . . . . . . 168
3.20 Regional differentiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
3.21 Density (σ:2,000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
3.22 Density (σ:2,000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172
4.1

Average annual precipitation (millimetres) . . . . . . . . . . . . . . . . . . . . 194

4.2

Hypothetical crop failures by year . . . . . . . . . . . . . . . . . . . . . . . . 198

4.3

Average monthly rainfall (1981-90) . . . . . . . . . . . . . . . . . . . . . . . 201

4.4

Relation between autumn rainfall and winter-to-summer rainfall . . . . . . . . 203

4.5

Relation between autumn rainfall and winter-to-summer rainfall . . . . . . . . 205

4.6

Soils in the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

4.7

Sites with archaeobotanical data (Pérez, Alonso & Iborra 2007) . . . . . . . . . 222

4.8

Cereals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

4.9

Legumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

4.10 Tree crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
4.11 Sites with zooarchaeological data (Iborra 2004 et alia) . . . . . . . . . . . . . 235
4.12 Sites with zooarchaeological data (by area) . . . . . . . . . . . . . . . . . . . 236
4.13 Relation of rain and cold to proportion of fodder-reliant livestock . . . . . . . . 237
4.14 10km radius soil portholes (by proportion of fodder-reliant livestock) . . . . . . 240
4.15 Possible Iberian terrace at Font del Pavo (La Carència) . . . . . . . . . . . . . 247
5.1

Meteorological Stations: Comarca de Requena-Utiel . . . . . . . . . . . . . . 268

xii

5.2

Daily Rainfall: Comarca de Requena-Utiel 1981 . . . . . . . . . . . . . . . . . 269

5.3

Daily Rainfall: Comarca de Requena-Utiel 1982 . . . . . . . . . . . . . . . . . 270

5.4

Daily Rainfall: Comarca de Requena-Utiel 1983 . . . . . . . . . . . . . . . . . 272

5.5

Daily Rainfall: Comarca de Requena-Utiel 1984 . . . . . . . . . . . . . . . . . 273

5.6

Daily Rainfall: Comarca de Requena-Utiel 1985 . . . . . . . . . . . . . . . . . 274

5.7

Daily Rainfall: Comarca de Requena-Utiel 1986 . . . . . . . . . . . . . . . . . 276

5.8

Daily Rainfall: Comarca de Requena-Utiel 1987 . . . . . . . . . . . . . . . . . 278

5.9

Daily Rainfall: Comarca de Requena-Utiel 1988 . . . . . . . . . . . . . . . . . 279

5.10 Daily Rainfall: Comarca de Requena-Utiel 1989 . . . . . . . . . . . . . . . . . 280
5.11 Daily Rainfall: Comarca de Requena-Utiel 1990 . . . . . . . . . . . . . . . . . 281
5.12 Meteorological Stations: Alcoià . . . . . . . . . . . . . . . . . . . . . . . . . 285
5.13 Daily Rainfall: Alcoià 1981 . . . . . . . . . . . . . . . . . . . . . . . . . . . 286
5.14 Daily Rainfall: Alcoià 1982 . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
5.15 Daily Rainfall: Alcoià 1983 . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
5.16 Daily Rainfall: Alcoià 1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
5.17 Daily Rainfall: Alcoià 1985 . . . . . . . . . . . . . . . . . . . . . . . . . . . 290
5.18 Daily Rainfall: Alcoià 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
5.19 Daily Rainfall: Alcoià 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . 292
5.20 Daily Rainfall: Alcoià 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
5.21 Daily Rainfall: Alcoià 1989 . . . . . . . . . . . . . . . . . . . . . . . . . . . 294
5.22 Daily Rainfall: Alcoià 1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . 295
5.23 Meteorological Stations: Matarraña valley . . . . . . . . . . . . . . . . . . . . 297
5.24 Meteorological Stations: Regallo and Guadalope valleys . . . . . . . . . . . . 298
5.25 Meteorological Stations: Algarra valley . . . . . . . . . . . . . . . . . . . . . 300
5.26 Meteorological Stations: Ribera de Xúquer . . . . . . . . . . . . . . . . . . . 301
5.27 Meteorological Stations: Canyoles valley . . . . . . . . . . . . . . . . . . . . 302
5.28 Meteorological Stations: Alto Vinalopó . . . . . . . . . . . . . . . . . . . . . 304
xiii

6.1

Mints pre-237 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

6.2

Second Punic War Mints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315

6.3

‘Iberian’ Mints 195-130 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316

6.4

‘Iberian’ Mints 130-72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

6.5

‘Provincial’ Mints 72- A.D. 41 . . . . . . . . . . . . . . . . . . . . . . . . . . 319

6.6

Mints in the study area (Secure or confident location) . . . . . . . . . . . . . . 323

6.7

Mints in the study area (Uncertain location) . . . . . . . . . . . . . . . . . . . 325

6.8

Summary of study mints by script . . . . . . . . . . . . . . . . . . . . . . . . 328

6.9

Summary of study mints by metal . . . . . . . . . . . . . . . . . . . . . . . . 329

6.10 Two Iberian units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336
6.11 Coin circulation pre-195 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344
6.12 Coin circulation 195-72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
6.13 Coin circulation 195-72 (pre- and post-Numantia) . . . . . . . . . . . . . . . . 346
6.14 Coin circulation 72-A.D. 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
6.15 Coin circulation by area of origin (AR, Iberian) . . . . . . . . . . . . . . . . . 348
6.16 Coin circulation by area of origin (AE, Iberian) . . . . . . . . . . . . . . . . . 349
6.17 Coin circulation by area of origin (AR, Provincial) . . . . . . . . . . . . . . . 350
6.18 Coin circulation by area of origin (AE, Provincial) . . . . . . . . . . . . . . . 351
6.19 Coin circulation and hoards (pre-195) . . . . . . . . . . . . . . . . . . . . . . 353
6.20 Coin circulation and hoards (195-72) . . . . . . . . . . . . . . . . . . . . . . . 354
6.21 Coin circulation and hoards (72- A.D. 41) . . . . . . . . . . . . . . . . . . . . . 355
6.22 Arse silver and bronze circulation, pre-195 . . . . . . . . . . . . . . . . . . . . 357
6.23 Arse-Saguntum silver and bronze circulation, 195-72 . . . . . . . . . . . . . . 358
6.24 Arse-Saguntum bronze circulation, 195-72 (Close up) . . . . . . . . . . . . . . 359
6.25 Arse-Saguntum bronze circulation . . . . . . . . . . . . . . . . . . . . . . . . 360
6.26 Saiti bronze circulation, 195-72 . . . . . . . . . . . . . . . . . . . . . . . . . . 361
6.27 Ikalesken bronze circulation, 195-130 . . . . . . . . . . . . . . . . . . . . . . 362
xiv

6.28 Kelin bronze circulation, 195-130 . . . . . . . . . . . . . . . . . . . . . . . . 364
6.29 Kili bronze circulation, 195-130 . . . . . . . . . . . . . . . . . . . . . . . . . 365
6.30 Erkavika bronze circulation, 195-130 . . . . . . . . . . . . . . . . . . . . . . . 366
6.31 Kontrebia Karbika silver and bronze circulation, 130-72 . . . . . . . . . . . . 367
6.32 Tamaniu bronze circulation, 130-72 . . . . . . . . . . . . . . . . . . . . . . . 369
6.33 Orosis bronze circulation, 130-72 . . . . . . . . . . . . . . . . . . . . . . . . . 370
6.34 Iltukoite bronze circulation, 130-72 . . . . . . . . . . . . . . . . . . . . . . . 371
6.35 Lakine bronze circulation, 130-72 . . . . . . . . . . . . . . . . . . . . . . . . 372
6.36 Iltirkesken bronze circulation, 130-72 . . . . . . . . . . . . . . . . . . . . . . 373
6.37 Valentia bronze circulation, 138-75 . . . . . . . . . . . . . . . . . . . . . . . . 374
6.38 Arse-Saguntum bronze circulation 72-Tiberius . . . . . . . . . . . . . . . . . . 376
6.39 Saiti-Saetabi bronze circulation, 72-31 . . . . . . . . . . . . . . . . . . . . . . 377
6.40 Kili-Gili bronze circulation, 72-31 . . . . . . . . . . . . . . . . . . . . . . . . 378
6.41 Usekerte-Osicerda bronze circulation, 47-44 . . . . . . . . . . . . . . . . . . . 379
6.42 Segobriga bronze circulation, late 1st century B.C. - Caligula . . . . . . . . . . 380
6.43 Ercavica bronze circulation, late 1st century B.C. - Caligula . . . . . . . . . . . 382
6.44 Dertosa bronze circulation, late 1st century B.C. - Tiberius . . . . . . . . . . . 383
6.45 Ilici bronze circulation, late 1st century B.C. - Tiberius . . . . . . . . . . . . . 384
7.1

Roman Imperial roads (Talbert 2000) . . . . . . . . . . . . . . . . . . . . . . . 391

7.2

Routes in the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393

7.3

Visual analysis of routes passable by cart . . . . . . . . . . . . . . . . . . . . . 403

7.4

Routes passable by cart: Mediterranean coast to Bajo Aragón . . . . . . . . . . 405

7.5

Routes passable by cart: Upper Teruel to Bajo Aragón . . . . . . . . . . . . . 406

7.6

Routes passable by cart: Upper Teruel to Cuenca . . . . . . . . . . . . . . . . 407

7.7

Routes passable by cart: Teruel to Cuenca and inland València . . . . . . . . . 408

7.8

Routes passable by cart: the Valencian coastal plain . . . . . . . . . . . . . . . 409

xv

7.9

Routes passable by cart: Alacant . . . . . . . . . . . . . . . . . . . . . . . . . 410

7.10 Iberian coins and areas impassable by cart . . . . . . . . . . . . . . . . . . . . 411
7.11 Iberian coins by mint and areas impassable by cart . . . . . . . . . . . . . . . 413
7.12 Provincial coins by mint and areas impassable by cart . . . . . . . . . . . . . . 414
7.13 Arse-Saguntum coins and areas impassable by cart . . . . . . . . . . . . . . . 415
C.1 Three dimensional views (z factor: 10) . . . . . . . . . . . . . . . . . . . . . . 436
C.2 Selected mountain ranges in the study area . . . . . . . . . . . . . . . . . . . . 437
C.3 Elevation in the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438
C.4 Rivers over 50 kilometres and lagoons in the study area . . . . . . . . . . . . . 439
F.1

Bronze coins and copper, lead and tin deposits . . . . . . . . . . . . . . . . . . 448

F.2

Silver coins and silver deposits . . . . . . . . . . . . . . . . . . . . . . . . . . 449

F.3

Copper-lead alloy coins and tin deposits . . . . . . . . . . . . . . . . . . . . . 451

F.4

Lead coins and copper and lead deposits . . . . . . . . . . . . . . . . . . . . . 452

F.5

Coin circulation and iron deposits . . . . . . . . . . . . . . . . . . . . . . . . 453

G.1 Weights of bronze coins from study mints . . . . . . . . . . . . . . . . . . . . 454
H.1 Arse-Saguntum and surrounding routes . . . . . . . . . . . . . . . . . . . . . 457
H.2 Transects from Arse-Saguntum . . . . . . . . . . . . . . . . . . . . . . . . . . 457
H.3 Teruel and surrounding routes . . . . . . . . . . . . . . . . . . . . . . . . . . 458
H.4 Transects from Teruel (continued over page) . . . . . . . . . . . . . . . . . . . 458
H.5 Transects from Teruel (above) and Albalat de la Ribera (below) . . . . . . . . . 459
H.6 Albalat and surrounding routes . . . . . . . . . . . . . . . . . . . . . . . . . . 459
H.7 Ilici and surrounding routes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460
H.8 Transects from Ilici . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460

xvi

List of Tables
2.1

Comparative rank size paradigms for Iberian settlements (hectares) . . . . . . .

68

2.2

Rank size paradigm for settlements . . . . . . . . . . . . . . . . . . . . . . . .

73

2.3

Rank size and population paradigm for settlements . . . . . . . . . . . . . . .

78

2.4

Settlement trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

4.1

Changes in the Iberian climate in Antiquity . . . . . . . . . . . . . . . . . . . 192

4.2

Crop preferences (Spring-sown in italics) . . . . . . . . . . . . . . . . . . . . 219

4.3

Regional crop preference hypothesis . . . . . . . . . . . . . . . . . . . . . . . 220

4.4

Soil types found around sites with zooarchaeological data . . . . . . . . . . . . 239

5.1

Ploughing window offsets matrix: Matarraña valley 1982 . . . . . . . . . . . . 305

5.2

Ploughing window offsets matrix . . . . . . . . . . . . . . . . . . . . . . . . . 306

A.1 Abbreviations for the Spanish provinces . . . . . . . . . . . . . . . . . . . . . 432
B.1 Meridional and Levantine Iberian and Celtiberian . . . . . . . . . . . . . . . . 434
E.1 Soil types: Jiloca valley, Bajo Aragón, SE Albacete, and Segura valley . . . . . 442
E.2 Soil types: Southern Meseta and central València . . . . . . . . . . . . . . . . 443
E.3 Soil types: El Maestrazgo, Sthn València/Nthn Alacant, and Sistema Ibérico . . . 444
E.4 Additional soil types: Sistema Ibérico . . . . . . . . . . . . . . . . . . . . . . 445
E.5 Additional soil types: Isolated areas . . . . . . . . . . . . . . . . . . . . . . . 445

xvii

Preface
Pre-Roman and even Roman Republican Iberia do not have an extensive literature in English,
and I do not undertake a comprehensive survey or a narrative history in this thesis.1 As such, this
Preface provides a conventional outline of the study period in order to orient the reader. I include
events across the Iberian Peninsula but focus on those in the study area of central, eastern Spain.2
To relate these events to human timescales, I consider the perspective of several generations of
local inhabitants.3 The purpose of the thesis itself will not be to flesh out this conventional
narrative but rather to show how we can use actor-network theory to tell different stories about
the Roman provinces. But I defer discussion of the theoretical approach and methodology to the
Introduction. Hence this Preface is decidedly not an actor-network account, for reasons that will
become apparent.
1. For the former, see Ruiz Rodríguez and Molinos Molinos 1998 [1993], an English translation of an important
1993 survey in Spanish, and, more recently, the edited volume of Dietler and López-Ruiz 2009. For the latter, see
principally Richardson 1986, 1996, Keay 1988, 1990, 1992, 1995, 1997, 2003, the edited volume by Díaz-Andreu
García and Keay 1997, the relevant chapters in Dyson 1985 and contributions in Keay and Terrenato 2001. In recent
years, Curchin 2004 is often cited as an application of the 2000s romanisation debate to central Spain. Barrandon 2011
may be seen as an analogous attempt (for northeastern Spain) in French. More promisingly, an increasing number of
Spanish archaeologists are publishing articles in English for both eras, see for example Grau Mira 2003, Bonet Rosado,
Mata Parreño, and Moreno Martín 2008 and Sanmartí 2009b. Of course, the literature in Spanish (and in Catalan, for
the Catalan and Valencian provinces) remains incomparably richer. It is also important to note the massive increase in
archaeological research and its diffusion throughout the Spanish autónomas following the transición española, with
rapid developments in regional archaeological research institutions and infrastructure particularly since the 1980s,
Díaz-Andreu García 1997.
2. Athough a part of the study area is Celtiberian, I focus mainly on Iberian groups in this Preface. For summaries
of the former, Lorrio Alvarado 1997; Burillo Mozota 2008.
3. I alternate genders and assume regular, twenty-five year generations, although child-bearing for women would
have occurred generally from their late teens to late twenties, with fatherhood for men perhaps later, from their midtwenties to mid-thirties.
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Let’s begin with an Iberian woman born in the middle of the third century B.C. somewhere near
the Mediterranean coast.4 Like most Iberians, she lives in a walled town. The largest towns might
house up to a few thousand people but towns are usually much smaller, with a population in the
low hundreds or even fewer. Her neighbours include aristocrats, artisans, and poorer families,
mainly small farmers but perhaps also indentured or enslaved workers. The towns have open
spaces, presumably for markets, and communal religious and storage buildings. Political control
is administered by leading families, senates, or assemblies.5 The elite of the largest towns have
some control over neighbouring towns while multiple towns within an area might also share a
loose sense of communal identity.6
Centuries of interaction with their Mediterranean neighbours means that our Iberian woman and
her community enjoy what we might think of as a full Iron Age package of practices and technologies.7 Written accounts are kept in standard measures; with wealth often stored, displayed
and exchanged in precious metals, predominantly silver.8 Goods are carted between settlements
on dirt or gravel roads. The locals eat various grains, legumes, olive oil, cheeses, honey, fruit and
nuts, with dishes mainly stewed and bread baked.9 A Punic trend of frying meals is also becoming more common.10 Commensality is lubricated with barley beer and both local and imported
wine. Livestock is herded near the settlements, and households keep chickens and dogs, hunt
4. All dates are B.C. unless specified.
5. E.g., Livy describes a Saguntine senatus and concilium populi: 21.12.8 and 21.14.1. While the terms are Latin,
presumably the general understanding of political organisation in an ally that had sent delegations to Rome is roughly
correct. Although the historical sources do describe some of the leading Iberians as reguli in the contest of the
Ibero-Carthaginian and Ibero-Roman wars, Bonet Rosado, Grau Mira, and Vives-Ferrándiz Sánchez 2015, 269 have
pointed out that archaeological record provides no support for personal autocracy in the Middle Iberian period. See
also Vives-Ferrándiz Sánchez et al. 2015. There are no palaces or singular burials, although the Early Iberian comes
closer to suggesting singular rulers, such as the Pozo Moro monument. Cf. Burillo Mozota 2002.
6. This scale of local allegiance will have prevailed over any Peninsula-wide identification based on perceived
cultural similarities or linguistic relation. Hence I use ‘Iberian’ as an etic label of convenience rather than as an
emic reality. Moret 2002, 121 stresses the diversity that we should remember within the term ‘Iberian’ although
acknowledges some shared characteristics.
7. Harrison 1988; Belarte 2009; Buxó 2009. On longer traditions of interaction with the Mediterranean, temperate
and Atlantic Europe: Cunliffe 1995.
8. This precious metal is largely un-minted, although sometimes cut into standard amounts. Coinage was minted
in a few coastal centres and foreign coinage also circulated along the coast. See Ripollès Alegre 2011.
9. García Fernández 2015, 229-30.
10. Ibid., 230.
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deer, rabbit and boar, and fish in the lagoons along the coast.

(a) Painted container, 3rd to 2nd cent. (MPV)

(b) Spindle whorl, undated (MAMS)

(c) La Bastida de les Alcusses, 5th to 4th cent.

(d) Grave goods, 4th to 3rd cent. (MARQ)

Figure 1: Middle Iberian material culture
Our Iberian woman wears a diverse range of fabrics, woven from wool, linen, hemp and esparto.
Elite women are depicted in veils and rich jewellery.11 But she may be somewhat cloistered by
new forms of domestic architecture that move the focus of the home to an internal courtyard.12
However, painted vases and sculpture depict men and women feasting, dancing and worshipping
together, with women playing musical instruments and officiating in religious ceremonies.13
11. Maestro Zaldivar 1989; De Griño Frontera 1992.
12. Grau Mira 2013. Note the high visibility of spindle whorls (fusayolas) in Iberian graves. And ethnographical
evidence suggests spinning was a social activity: Cavanilles 1795, 84 describes women in Vistabella, CS refusing to
use the more efficient new spinning wheels because the traditional distaff allowed better social circulation.
13. Olmos Romera 1992, 40, 136, Santos Velasco 1996, 121. Although note the possible gender segregation of
worshippers in a relief from southeast Spain, Olmos Romera 1992, 28-9. De Griño Frontera 1992, 201 notes a
surprising absence of representations of women and children together despite the many offerings associating women
and fertility.
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There is also some evidence for female as well as male literacy.14 Elite male status appears to
be shown through carrying weapons, riding, hunting, and likely raiding or rustling.15 Some men
would also engage in trading or serve overseas as mercenaries.
Imported foodstuffs and fineware are relatively widespread.16 Western Phoenician and Massiliote
colonial enclaves are long-established in the south and southeast or northeast, depending on
affiliation.17 An even more diverse mix of traders, including some from the Italian Peninsula,
would be a common sight and perhaps resident in small numbers right along the coast.18
In short, our hypothetical Iberian woman would consider herself a member of her local community but also a part of the wider world around her, what we might now call the Hellenistic
or Late Iron Age. And just as that Age sees the expansion of territorial empires in other parts
of the Mediterranean, so too in Iberia. Throughout this woman’s adult life, Barcid generals are
aggressively expanding Carthaginian control over the southern half of the Peninsula through a
mix of warfare and alliances, something the written sources tell us begins in 237 B.C.19 As is
well known, this adventurism – specifically the sack of Arse-Saguntum (modern Sagunto) in
219 – triggers the Second Punic War, which rages in Iberia into her son’s adulthood and until the
Romans finally take the last Punic stronghold of Gadir-Gades (modern Cádiz) in 206.20
Around the time of the birth of our original Iberian’s granddaughter, in 197, Rome makes the
decision to maintain two legions in Iberia.21 This act of annexation immediately provokes a series
14. See Figure 1b, from inland Murcia. The dating of this whorl is unclear. Cf. De Bernardo Stempel, Sanz
Mínguez, and Romero Carnicero 2010 for 2nd to 1st century Celtiberian examples. These authors draw comparisons
to whorls found outside the Peninsula inscribed in Latin and Gallic/Celtic languages.
15. Santos Velasco 1996, Rawlings 1996 on the latter.
16. Sanmartí 2009a.
17. Aubet 2001; Rouillard 2009. Leading to some reductive discussion on whether Iberians votives represent Greek
or Punic goddesses, etc. Blázquez 1998, 84.
18. Dietler 2009, 12, cf. Osborne 1998, 268.
19. See Eckstein 2006, 163-75, who situates this episode within the instability of the inter-state system in antiquity.
For the territorial imperialism of Carthage beginning in the 3rd century, Whittaker 1978, 60-1. But note the discussion
of earlier Carthaginian imperialism toward Sicily and Sardinia in Aubet 1995, 48.
20. Rich 1996, Richardson 1986. I use bilingual names for ancient cities where possible to reflect the bilingualism
of the study period.
21. Creating the two ‘commands’ (provinciae) of Hispania Citerior, covering the Mediterranean coast down to
perhaps Baria, and Ulterior, covering the southern coast and Guadalquivir valley. Although his general thesis on
Roman imperialism is now seen as paying insufficient attention to structural factors (Rich 1993, Eckstein 2006),
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of Ibero-Roman Wars that – judging by the archaeological evidence for destroyed and abandoned
sites, as well as written accounts that make few bones about the Roman practice of crushing
indigenous centres of power – may have been the most destructive of the three successive sets of
conflicts.22 In theory, the summer campaigns of Roman legions criss-crossed the Mediterranean
coast in the 190s and then shifted into adjacent inland areas such as the Ebro valley and southern
Meseta in the 180s, with their intensity slacking off after the treaties of T. Sempronius Gracchus
with the Celtiberians of the Ebro in 178.23
By the time we reach the fourth generation of our story, then, in the second quarter of the second
century, an Iberia un-entangled in empire would be just about out of living memory. The lands
facing the Mediterranean coast had now been annexed by Rome. The local experience would of
course have differed immensely from place to place. Each Iberian group, settlement, and sometimes individuals within a settlement would have had to negotiate at a few critical junctures to
determine their fate within the new Roman order: whether destruction and enslavement; expropriation or relocation; or just a confirmation of the status quo.24 In some cases, relocation meant
leaving a large town for a smaller-sized town while in others it meant leaving a small, fortified
Harris’ (1979, 208-10) assessment of the cynicism and brute economic motivations of Roman decision-makers during
this period holds up very well.
22. I.e., the Ibero-Carthaginian Wars 237-219, the Second Punic War 218-206 (in Iberia, to 201 in all theatres), and
the Ibero-Roman Wars, effectively from 204-178, but particularly in 197-4. Distinguishing these conflicts archaeologically can be difficult. A few markers narrow the options between these wars: Carthaginian or Roman coins or
missiles for example. But sites where the main evidence is a destruction layer and 3rd century pottery are very difficult to date. The Ibero-Roman Wars are sometimes called ‘revolts’, which is unjustifiably Romano-centric. Such an
attitude reproduces the ancient polemic whereby, for example, Roman moves to suppress unfriendly Iberian centres
are portrayed as legitimate Roman vengeance on centres that had previously been ‘duplicitous’ to Roman generals.
Similarly, what we see with hindsight and modern sensibilities as annexation, may have been seen by participants on
either side more as alliance formation: coercive and unequal, yes, but different from a straight conquest.
23. Chapter One in R. C. Knapp 1977, Chapter Two in Keay 1988, Part One in Curchin 1991, also extensive
treatment in Dyson 1985 and Richardson 1986. This list gives some idea of the priorities of English language research
on Hispania in the 1980s. See also García Riaza 2011. Although the Ebro tribes are the most obvious counterparts –
Gracchus founds a city in the upper Ebro – these settlements likely included groups in modern Castilla-La Mancha
also. Dyson 1985, 196 notes a number of Sempronii on inscriptions found near Erkavika-Ercavica, in modern Cuenca.
24. This model of colonial engagement was set out by Terrenato 2001 with regard to Etruscan cities and holds for
the provincial experience in general. This is unsurprising given our understanding of provincial governance in the
Roman Republic as improvised, combining and re-using some standardised practices, particularly where a legal form
could be applied, but otherwise operating according to a shifting framework of socialised conventions, exercised by
commanders on the ground.
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hillfort for a larger yet less defensible settlement.25
Our Iberian of this generation, and his successors, would now have to manage the perils of Republican provincial administration, avoiding, mitigating, or sometimes even profiting from: more
or less arbitrary exactions of tribute, provisions or auxiliary service; the ability of Roman magistrates to countermand local initiatives (if they took the interest to do so); and the recourse to
Roman and Italian soldiers as the final arbiters of security. But his view on this state of affairs
is unknowable given the lack of Iberian accounts. He may have resented and feared the Italic
soldiery or he may have prided himself on his community’s status as Roman allies, patronised
by powerful Roman families.26 Perhaps he was largely indifferent to Roman administrators he
seldom saw and who had little role in his everyday life. We do know that in the late 170s, some
Iberian communities sent delegations to Rome complaining of abuses by Roman magistrates,
and that the senate at least made a show of responding to their concerns.27
Trade was shifting into the hands of Italic rather than Greek and Phoenician traders but there are
lines of continuity from the Attic drinking wares common in the fourth century to the Campanian
cups of the second. Indeed, we know that some families had carefully treasured some of the
former and appear to have used these heirlooms alongside the new tableware de jour. We do not
know what proportion of local elite families maintained a privileged economic or social status
but there is little indication of widespread social upheaval, instead decorative elements in Iberian
material culture show a continuing aristocratic ethos.28 Technologies of writing and coinage that
were already familiar on the coast were spread and put to new application, but still in local scripts
25. Brunt 1975 has made clear that Rome did not and could not disarm its newly conquered subjects in terms
of personal weaponry. Yet a pattern of destroyed and abandoned fortified sites early in these years suggests that
communal ‘armament’ could create problems with the Roman authorities.
26. Brunt’s 1978 description of Roman Imperialism does little sugarcoating but does note that relations with provincials were at least cloaked in the terminology of socii.
27. Dyson 1985, 197. In fact, the Gaditani had done this as early as 199, requesting that the senate not impose a
prefect on them: Ibid., 187.
28. Santos Velasco 1992, 192, Santos Velasco 1996, 129-30. See, e.g., the decorated stelas of Bajo Aragón, which
appear to last through the Republic and which show, to cite one lurid example, a warrior on horseback with spear
and caetra who has defeated his enemy, apparently cut off one of the defeated man’s hands, and left the body for the
vultures, which in turn are chased by a dog: Marco Simón 1976. Note also the importance of archaeological evidence
for continuity in major Valencian sites: Bonet Rosado and Ribera i Lacomba 2003, 88.
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and languages.29
The lack of immediate wide-scale changes beyond moments of great violence is unsurprising.
The second century encounter of Rome and Iberia is that of two disparate sets of Iron Age groups.
While the Roman military evidently out-organised Iberian communities, particularly in their nullification of Iberian fortifications, there was at this time only the most rudimentary Roman language of empire nor an imperial economy. There was no conception of Roman monumental,
public urban architecture for provincial cities to emulate, had they wished to do so. And although magistrates will have spoken Latin, soldiers and traders will have spoken a profusion of
Italic languages. There was no ‘mission’ on either side, save the Roman state’s intolerance for
overt challenges and its concern to monopolise and exploit the richest mining areas.
The big historical events of the next generation are the Meseta Wars.30 But the effects on communities already under Roman control are mainly indirect, the most likely being greater requirements to supply the larger consular armies employed in these wars. In addition, although the
first half of the century had seen only occasional foundations of Roman coloniae in Iberia, (in
contrast to the annexation of the Italian Peninsula in the fourth and third centuries), in the second
half and particularly toward the end of the second century, a series of new foundations are made,
the most well-known being the colonia of Valentia in 138.31
A son born in 125 would in theory live in a provincia at peace, with borders far away from
the Mediterranean coast.32 His world is structured around a mix of indigenous and occasional
29. In the various Iberian scripts or the newly appeared Celtiberian, which borrowed Iberian letters.
30. I.e., the Second and Third Celtiberian Wars, with the destruction of Segeda in 154 and Numantia in 133 respectively; and the Lusitanian War.
31. ‘Foundation’ should be understood as Roman state investment or granting of juridical rights. It does not by
itself indicate whether the town itself is new, shifted, expanded or re-named. Valentia itself was sited perhaps on the
opposite bank to an Iberian settlement of unclear nature, which may be that referred to as Tyris in the earlier Greek
sources. Hence I use Tyris-Valentia for the Ibero-Roman town in this text, noting that the Iberian town in this instance
is much more poorly attested than most Iberian towns, Burriel Alberich 2002. The reference to Valentia is garbled in
the summary of Livy (Per. 55.4) but archaeology and numismatics show the foundation of a probable colonia with a
large Italian population at this point. See Ribera i Lacomba 2014 for a summary of Valentia and its context: from the
“isolated” and eclectic nature of the other coloniae founded in the Peninsula prior to 138 (Italica in 206; Graccuris
(m. Alfaro, LO) in 179, Carteia (m. San Roque, CA) in 171 and Corduba in the mid-second century) to the series of
late second century foundations.
32. Although the ongoing notices of ‘raiding’ in the written sources suggest that Roman claims of victory over some
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‘Roman’ towns, with new paved roads being built to improve communication in some areas. But
outside the coloniae, the main coastal towns and the military sphere, Roman or Italian settlers are
scarce, particularly inland. Roman political dominance through most of the Peninsula is mirrored
by developments overseas. Having annexed both Greece and Carthaginian Africa in the middle
of the century, Mediterranean Gaul was seized shortly after, although the Massilia-dominated
Gulf de Lyon had largely been friendly to Rome in the preceding decades.33 The result from
an Iberian perspective is perhaps revival of old trade routes; imports from northern Africa pick
up again, the difference being that (almost) all the diverse streams of Mediterranean trade and
activity are now happening under the Roman aegis.34

(a) Bilingual inscription, 2nd cent. (MUHSAG)

(c) Capital, 2nd to 1st cent. (MUHSAG)

(b) Mosaic, 2nd to 1st cent. (Lucentum)

(d) Bilingual ostrakon, 1st cent.

A.D.

(MARQ)

Figure 2: Ibero-Roman material culture
groups had not been accepted by either their neighbours or their children.
33. The Illes Balears were annexed in 123, possibly slightly later for Eivissa: Orfila, Chávez, and Cau 2006.
34. E.g., Díaz García 2000, 222-9. See n. 273 of Chapter 2.
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Let us turn now to the seventh generation of our story, a daughter born at the outset of the final
century B.C. During her childhood, Italy is convulsed by the Social War and the Civil War of
Marius and Sulla in close succession. The continuance of Iberian aristocratic groups and their
place within the Roman order is suggested by a small unit of Iberian cavalry – some of whom are
already claiming the tria nomina – attested fighting as auxiliaries in the first of these conflicts.35
From roughly the same time, the integration of Roman judicial decision-making into Iberian
inter-community disputes, as well as the adoption of practices like setting up inscriptions in
Latin in town squares, are seen in the Bronze of Botorrita.36
This woman’s interest in these Italian events and the way in which Iberia had become a part of
the Roman world are revealed by the dynamic of the Roman civil wars as they are displaced to
Hispania. Although there is a dimension of provincial resistance to aspects of Roman rule, the
decade-long contest of the Sertorian and Senatorial parties in the Peninsula is best understood
as competition for places within the Roman order: Sertorius establishes parallel Iberian-friendly
Roman institutions while Pompey and Metellus enfranchise large groups of supporters.37 But the
results for many communities are disastrous. After the Sertorian defeat, a number of cities are violently sacked and others ‘demoted’, losing important economic and judicial privileges.38
As in Italy, the aftermath of the Sertorian War (with its resemblance to both the Social and Civil
Wars in Italy), is likely to have provoked a change in attitudes towards what we might now call
romanitas and latinitas but for which the ancients had not yet (apparently) developed a vocabulary given its sudden relevance to the lives of non-Romans.39 Archaeologically it is difficult to
distinguish the aftermath of the Sertorian defeat from the impact of the settlement of large groups
35. The Bronze of Ascoli, of 89, recording a unit of cavalry from various cities in the Ebro valley.
36. The Tabula Contrebiensis, of 87. See, inter alia, Richardson 1983.
37. Badian 1958, 281-2, Spann 1987, contra Seager 1994.
38. See, inter alia, the recent volume of Sala Sellés and Moratalla Jávega 2014 for the effects in the southeast.
Ribera i Lacomba and Calvo Galvez 1995 presents the archaeological evidence for the mutilation and execution of
defeated soldiers and the razing of Tyris-Valentia by Pompey’s forces. It should be remembered that administrative
status was crucial to the economic health of towns in an empire, affecting the tax burden of towns and the ability
of their citizens to go about their business and resolve disputes in their favour. Keay returns at various points to the
contingent reasons why Kese-Tarraco developed as the primary Roman base in Citerior: Keay 1995, 313, Keay 1997,
2001.
39. Woolf 2001, 183.
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of Italian veterans throughout eastern and southern Spain following the next (Caesarian) Civil
War in the early 40s. These settlers helped popularise different ways of doing everyday activities
along with the use of Latin in some communities, and were accompanied by land redistribution
and new levels of investment in specialised rural production aimed at the markets of the empire.
The combination of these phenomena meant that the Iberian man and his daughter who lived
through this period likely moved in a bilingual world which valued Roman cultural competency
not just in interacting with Roman authority but as a part of everyday life.
Her son would be born at the conclusion of the final round of Republican civil wars as well as the
final conquest of northwest Spain, both of which events spared the eastern seaboard. Yet there is
little doubt that Hispania felt the same relief as Italy at Augustus’ ability to put an end to over half
a century of civil war. Not only the recently founded colonies but many of the leading indigenous
and old colonial towns engaged in monumentalising urban projects and were re-organised into
Roman juridical forms.40 The provinces, provincial administration and taxation were reformed.
Imperial funds were directed to improve roading. As communities recovered from the violence
and uncertainty that had blighted much of the century, and were able to enjoy an interconnected
Mediterranean under a single institutional framework, with personal relations stretching across
the seas, large investments in specialised production picked up, visible as villae and fabricae
along the Mediterranean coast and Ebro and Guadalquivir valleys.41 This wave of enthusiasm
for Roman forms in the material culture marks the end of the study period.42
To briefly capture some later changes, the daughter born at the turn of the millenium would
be a contemporary of Ibero-Roman aristocrats like Columella and would see Tiberius become
emperor, cementing the Julio-Claudian dynasty.43 Her granddaughter would be of the same
generation as Lucan, born in Corduba; Martial, born in Bilbilis; and Trajan, born in Italica.44 In
40. Richardson 2001, 249.
41. Even in Lusitania, Edmondson 1987.
42. See Keay 1992, 1995, 2001 for the importance of these late Republican and early Imperial developments.
43. Ibero-Roman investment in the success of this dynasty can be seen throughout the provinces, such as in the
temple complex to Augustus in Tarraco, or the statues dedicated to Augustus’ adopted heirs Lucius and Gaius in the
theatre of Carthago Nova.
44. Richardson 2001 notes the poor literary and epigraphic record for Republican Hispania, frustrating efforts to
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her youth, a largely Iberian army would sweep Galba to the purple.45 In her early twenties, she
would see Vespasian grant the ius Latii to all communities in Spain.46 And she might perhaps
live to see an Ibero-Roman emperor in A.D. 98, with Trajan’s accession to power.
While this historical sketch is not composed of random events, neither it is a smooth and obvious
transition. When we look at the re-orderings of the historical landscape: the entanglement of
Iberia in late third century ‘great power’ struggles; the Roman decision to annex a huge stretch
of coast unconnected to the Italian peninsula; steady Roman expansion into the interior of the
peninsula; the heavy, disastrous involvement of Iberian communities in the civil wars; the large
colonisations beginning in the the mid-first century; and the impact of the Augustan ‘revolution’;
these were all more or less unpredictable and would not have been obvious to the people living
at the time. Even aside from these events, the accumulation of non-Iberians living in Iberia and
the growing scope and so diversity of the Roman world would have changed the landscape for
each generation. Without significant written sources from Iberian perspectives, it is difficult to
approximate the Iberian zeitgeist at each of these moments, but we can at least discard some
inappropriate generalisations.47 The Roman Republic was not a single phase of Iberian history.
It was not a prelude to ‘real’, ‘properly’ Roman Spain; nor a last, strangled gasp of Iberian-ness;
nor simply a series of conquests extending a frontier zone. And this thesis is not a search for
a replacement narrative. As such, it is not a synthesis of archaeological data nor a compilation
of the historical sources. Instead I ask – looking at these two long centuries that are not really
a specific ‘period’, and across an area that is not a single ‘region’ – what was at stake? What
was of interest to the Iberians? How did things happen? My method for asking and beginning to
better integrate the earlier generations of Ibero-Romans into historical accounts, although a few individuals are known.
45. Curchin 1991, 70, who notes that beside the (by now locally-recruited) VI Victrix, which Galba left stationed
in Hispania, Galba’s expeditionary army was a new Spanish legion (VII Galbiana or Hispana) and several Iberian
auxiliary units.
46. Either in A.D. 73 or 74.
47. The few written works by Ibero-Roman authors (such as those mentioned above) do not deal with this experience. They are writing within Roman genres and in any case clearly represent successful, upwardly-mobile and
well-connected individuals. Leaving aside the extent to which Columella may be reflecting Iberian agricultural expertise, the most ‘indigenous’ of these writers is Martial, who occasionally refers to his Spanish and specifically
Celtiberian roots with pride yet is still very much a creature of Roman aristocratic circles, Sullivan 1991, xxv, 1-3,
172-84.
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answer these questions is set out in the following Introduction.
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Chapter 1

Introduction
This thesis takes an actor-network approach to the Roman Republican period in central Hispania
Citerior. It aims to sensitise the reader to the action of settlements, rains, crops, livestock, coins,
carts and roads, in order to better understand how assemblages of these and other actors constituted Iberian communities.
A novel theoretical approach requires a clear introduction, particularly as it is somewhat exotic,
will need to be adapted to the topic at hand, and as previous attempts at application have met
resistance. Accordingly, this Introduction provides a basic outline of Actor-Network Theory
(ANT); a justification for the relevance of this theory to Roman Provincial Studies (RPS); a
differentiation of ANT from related ‘object-oriented’ or ‘materiality’ approaches; and finally
the specific methodology, aims and limits of this thesis, as well as a detailed look at the study
area.
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1.1 What is actor-network theory?
First things first, “ANT is not a theory”.48 It is even more strongly not a model for explaining
society. ANT starts from the position that the explanatory models that have currency in the
social sciences are too powerful, too all-encompassing and too readily applicable for us to learn
anything new from them. Actor-network authors distrust explanations that can be applied equally
to multiple, different situations. In response to these totalising accounts, ANT provides a series
of methodological prohibitions designed to defer explanation and so improve description. It says
that we must observe the things that are being done in a situation that interests us, as this suggests
who the actors are, and then add explanation only by continuing to describe additional actors
who also have an effect on this situation, which is the sense of the network.49 If we describe the
same factors, the same groups, or the same social forces in different situations, we are doing it
wrong.
Each new study therefore requires innovative methods to describe its new actors. Accordingly,
each deployment of ANT expands the range of ways in which an actor-network can be described.50 This non-replicability of ANT is the point. It would be bizarre if the same explanation
48. This is repeatedly stated: Callon 1999, 194, Latour 1999, 19, Mol 2010, 261. And as stated in Latour 2005,
141, “It isn’t applicable to anything.” Cf. Mol 2010, 261. There is a degree of ironic play in these statements. Indeed,
Latour changed his mind on each of the terms ‘actor’, ‘network’ and ‘theory’ (and the hyphen): Latour 1999, 15,
Latour 2005, 9.
49. Actors: as Callon 1991, 141 emphasises, the question of what is acting is not a metaphysical one, it is strictly
empirical. Network: ANT uses ‘network’ in the pre-Internet sense of something which links together diverse elements
and changes information rather than relaying it seamlessly, Latour 1999, 15. Latour was also influenced by the idea
of rhizomatic connections, in the sense used by Deleuze and Guattari 2013 [1980], as a better mental image than the
more formal networks of, say, graph theory, see Latour 2005, 9.
50. This diversification and cross-pollination as new authors applied actor-network methods resulted in a broad
church of ANT, at the same time as the principal authors were reluctant to define an orthodoxy given the flexible
nature of the theory. The result is that some authors talk about a ‘Post-ANT’ movement, characterised by greater
scope for multiplicity (e.g., Gad and Jensen 2010). But this is an appellation that reflects the wider interests of the
new generation of ANT authors rather than a fundamental change in the actor-network approach. Many of the ideas
identified as specifically Post-ANT are at least latent in the earlier work of Latour, Callon and Law, while influential
later contributions have been integrated into the corpus rather than overthrowing it. In fact, a 2016 conference to be
held at the Università di Trento is titled ‘Doing retro-ANT’ and intends to bring out the continuing salience of the
jargon in earlier works. I would note that the textbook of ANT (Latour 2005, see below) was published 6 years after
the inaugural ‘Post-ANT’ volume of Law and Hassard 1999 (and 3 years after Law and Mol 2002), yet it synthesises
ideas across both periods regardless. The idea of Post-ANT also fits awkwardly with the relationship between early
actor-network studies and sympathetic or affiliated work such as that of Haraway 1990 [1985], Strathern 1991 and
Gell 1998. For my purposes, then, the distinction between ANT and Post-ANT has little practical value and can easily
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held for, say, the monumentalisation of late Republican cities and the extension of the ius Latii,
let alone the invention of the qanat as opposed to the motorbike. Hence ANT provides rules, or
methods, or inspiration for better describing diverse phenomena.
Because ANT is more a corpus than a canon, one way to summarise it is to illustrate the range
of things and situations for which it has already been used.51 But this very range means such
examples are perhaps insufficient when it comes to re-applying the approach. Luckily, one of
the central actor-network authors, Bruno Latour, has made a couple of attempts at a systematic
overview. The first, Irreductions, is a series of principles and axioms about the nature of actors
and their behaviour, a sort of metaphysics of ANT.52 The first tenet is, as we have seen, the
irreducibility of actors.53 That is, actors must be described on their own terms, they cannot be
‘reduced’ to more tractable objects or forces in our accounts. It might not seem like a controversial statement to say that every thing – human, non-human, even intangible – behaves in its own
way.54 But this insistence should be understood as a reaction to the abundance of schematic,
generalising forces active in the social sciences: superstructures, habitus, technological determinism, prestige goods, false consciousness, cultural influence, and so on.
Latour’s second attempt is closer to a textbook and hence even more useful for our purposes.
This book, 2005’s Reassembling the Social: An Introduction to Actor-Network-Theory, sets out
a series of ways to describe an actor-network.55 Because I aim to explore Republican Iberia as an
actor-network by following Latour’s precepts – as suggested by the title of this thesis – I discuss
these methods in this first section.56 To aid the explanation and introduce some of the range of
mislead. Accordingly, I do not follow it. Somewhat facetiously, we might chalk the whole distinction down to titling
the millennial volumes Actor network theory and after and Complexities and ignoring the risk they might be taken
literally. Contrary to the Post-ANT thesis, if anything, ANT has become better defined after its initial controversial
reception, both by those who misidentified it as deconstructionist and those that attacked it from the other side as
insufficiently interpretive. E.g., Latour 2005, 99-101, 251-2 and the Conclusion, also Latour 2004.
51. E.g., Mol 2010. See also of the edited volumes of Law and Hassard 1999 and Law and Mol 2002, cited above.
52. Published as the second part of Latour 1993 [1984].
53. Literally, axiom 1.1.1. in ibid., 158. See also 153-7.
54. On the inclusion of intangibles, Latour 2005, 56-8 argues that we should not reduce accounts of agency, which
often feature a dazzingly array of motivations and forces (angels, desires, opinions, understandings, memories) into
‘coherent’ entities such as market mechanisms, peer pressure, or socialisation.
55. Ibid., 21-2.
56. That is, the five sections of Part One of ibid. and a more condensed summary of Part Two.
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actor-network studies, as noted above, I also expand on each point with a relevant case study
from the actor-network literature. An article by another central actor-network author, Michel
Callon, that defines many of the terms of ANT is also used in the explanation.57

Groups must be continually under construction or they cease to exist
In Part One of Reassembling the Social, Latour identifies five controversies we can use to get a
handle on our topics. The first sociological problem is the group or groups under study. Latour
describes groups as ‘performative’.58 He criticises the belief that groups form of their own accord
and are held in place by some sort of social inertia. It is the making of the group that matters; and
if a group is undisputed, it ceases acting and is invisible to the analyst. Latour advocates working
relativistically, so he identifies the controversy surrounding group identity – not the groups per
se – as the salient issue for the analyst.59 Accordingly, the analyst should begin with an open
mind as to how the object of study is organised, and pay attention to the effort and discourse out
of which groups emerge.
An example of this inversion in the object of analysis can be seen in John Law’s 1986 article
‘On the methods of long distance control’. In generic terms, Law is writing about Portuguese
imperialism but he eschews this lens. Instead, Law describes the improvements in shipbuilding
and navigation in the fifteenth and sixteenth centuries. He traces the improvements in seaworthiness and defensibility of the carrack and the investment by the Portuguese Crown in navigation
instruments and practices for their pilots and captains. The ability of the Portuguese to conduct
trade ‘on their own terms’, Law argues, was reliant upon disciplining the function and use of
such actors as forecastles, astrolabes and rutters. This article provides a way of talking about the
practice of Portuguese imperialism. Here we can see matters that might otherwise be segregated
57. Callon 1991.
58. Latour 2005, 34-5. This is a move widely accepted in the humanities as a response to essentialist categorisation.
ANT differs in appyling it to everything rather than just, say, to social or ethnic identity. See, e.g., the discussion in
Chapter 4 of Jones 1997.
59. Latour 2005, 23-5.
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into minor technical developments on the one hand, and questions about the nature of imperialism on the other, made tractable by tracing the connections between actors. The direction of
argument is crucial. The group ‘Portuguese imperialists’ and how they behave is a result; as a
starting point it explains nothing. This is not to say that this is a complete description but to
improve the description more ingredients (that is, more actors) would need to be added, rather
than attempting to now argue outward from the group ‘Portuguese imperialists’.

Agency must be attributed to many different actors
Latour’s second controversy regards who is acting. Once we discard the useful lie of a ‘social
context’ that holds things in place, we must consider the nature of action more carefully. An
actor-network study does this by asking whether its actors are mediators or intermediaries. This
jargon is necessary because applying this distinction reveals something important about how the
description works: it reveals where agency is located. A mediator is anything that makes a difference to the action under study. A mediator matters because it introduces a change: something has
an effect on something else that would not have been the case were it absent.60 Hence, mediators
have agency, or at least a share in the agency. An intermediary, in contrast, is something that
does not change the action.61 Intermediaries are a dumb switch that can be added or subtracted
without changing the result.62
Latour criticises the readiness with which social theory reduces actors to intermediaries, noting
how often actions are described as simple ‘reflection’ or ‘conveyance’ of some social factor or
power relation.63 As we shall see, this is particularly true of its treatment of non-human actors.
60. The change introduced means that mediators are not merely transmitting data, they are transforming, or translating, the action in some way. The idea of representing the effect of actors as ‘translation’ was introduced by Callon
1981 (and see also Callon 1986a).
61. Whether an actor is internally complicated is irrelevant to this question of whether it makes a difference to other
actors or not, Callon 1991, 139, Latour 2005, 39. Note that the former was written prior to the distinction between
mediators and intermediaries being formalised in the jargon.
62. Remembering the emphasis on a performative ontology, an actor may be a mediator in some moments and an
intermediary in others.
63. Latour 2005, 39-40.
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In stark contrast, ANT posits that true intermediaries are rare and in any case are likely held in
place by other actors to ensure such faithful transmission.64 Instead, an actor-network is made
up of ‘concatenations of mediators’.65
Actors do not need to be heroic to count. It is not just the apparently decisive actor that gets all
the credit in an actor-network account. Because actors make other actors do things, all actors
are also being made to do things in turn. This ‘making do’ and ‘being made to do’ encompasses
a very wide range of action: even actions such as facilitating, guiding, submitting, relaying or
receiving that might be coded as passive non-actions in a more linguistically-minded theory.66
Moreover, any actor is being made to do things by innumerable other actors, which are all adding
to the action in question.67 Law and Annemarie Mol describe this as an ‘enacted-actor’.68 Taking
these observations into account, Latour concludes that “...action is dislocal, it does not pertain to
any specific site; it is distributed, variegated, multiple, dislocated and remains a puzzle for the
analysts as well as for the actors”.69 It is useful to think of this relationship as many different
actors changing the flow of the action. This distribution of agency of course feeds into the idea
that the unit of analysis is both the actor and the network of actors working through them: an
actor-network.
This flow of action can be seen in one of Latour’s most well-known early books, The pasteurization of France, about the adoption of bacteriology in French public health in the late nineteenth
century.70 This book describes the way in which Louis Pasteur isolated the bacterium in his
laboratory at Rue d’Ulm, which allowed the development of new measures to fight bacteria and
so disease. But this is not the end of the story. Latour relates how Pasteur then conducted a
public experiment on a farm in Pouilly-le-Fort to convince those of his compatriots who were
64. Latour 2005, 40.
65. Ibid., 59.
66. Law and Mol 2008, 66.
67. Latour 2005, 46-50.
68. Law and Mol 2008.
69. Latour 2005, 60.
70. Originally, Les microbes: Guerre et paix, Latour 1993 [1984]. The second half of the book, Irreductions, is
cited in note 52 of this Chapter.
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concerned about public health (the so-called hygienists) that bacteriology was the best way to
advance their cause. The next step was to put bacteriology into medical practice. Pasteur and his
colleagues had to promulgate simple techniques of inoculation that could be performed by physicians outside the laboratory, for a profit. And the assistance of the hygienists, newly persuaded
by the public experiment, was needed to convince the French Government to regulate in favour
of the medical profession.71 Only with these inducements in place were physicians prepared to
treat their patients by fighting their bacteria.
A traditional account of the changes outlined above would have concluded that the practice of
inoculation spread thanks to the scientific force of Pasteur’s discovery.72 But this would relegate
most actors in the story to the role of faithful, substitutable intermediaries. Latour outlaws such a
reductive explanation and so must spread the workload. He focuses on the more prosaic elements
such as finding ways to replicate laboratory practices on a farm or in a doctor’s office. The spread
of bacteriology is then not a simple matter of scientific validity but of an untested mix of different
ingredients: showmanship to co-opt hygienists, techniques of inoculation, Government policymaking, and so on. And each step raises a question about the work needed to bring together
different actors: human and non-human. In actor-network terms this is sometimes described as
intéressement – because actors must be enticed into collaboration – or enrollment, as actors are
mobilised to give their contributions to a project.73

Actors are human and non-human
The ontological implications of this shift in the nature of action are wide-reaching. Because
actors are defined as those that make another actor do something, and are made to do things
71. Latour 1993 [1984], 114-140.
72. Ibid., 7-19.
73. See especially Callon 1981, Callon 1986a, also Latour 2005, 64-5. When actor-network authors use military
verbs such as enroll, mobilise, enlist, deploy, they are not describing well-dressed ranks or a well-oiled machine.
Latour was greatly inspired by Tolstoy’s War and Peace, particularly his battle accounts. Tolstoy returns at several
points to the sheer impossibility of smoothly effecting a planned action with many moving parts, a perspective that
was very influential on Latour. See Latour 1993 [1984], as per the French title, and 3-4 .
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by other actors in turn, human intentionality is not a prerequisite.74 This is Latour’s third contention: that objects can be actors, as objects can permit, store, damage, inspire, or make other
actors do countless different things.75 As the verbs used here suggest, objects are not passive
intermediaries but change the action unpredictably. That is, they are mediators.
Some objects may seem less exciting than others. A problem here is that much philosophical
work takes the most brute, dumb objects it can find as points of contrast to the genius of intentional humanity.76 But even if, say, a plough might not seem that exciting, (once it is widely
used at least), this assessment suddenly changes when it breaks in the sticky mud and delays the
autumn sowing.
This type of object-action is obviously not intentional – as much as the farmer might take it
personally! Actor-network authors are not claiming that non-human actors are exactly the same
as human actors. In fact, they see the difference between actors as proof of their indispensability
to the analysis. Face-to-face human interactions are tremendously fragile and costly.77 But the
different properties of objects make them useful for extending chains of action, making them
more durable or making new chains of action possible.78 Latour suggests that action will usually
‘zigzag’ between humans and objects.79 Importantly, this is not a zigzag from specific actors to
global forces and back again. The analyst must follow traceable actors. Otherwise, ANT could
not be empirical. Indeed, this zigzag is of interest to the analyst both for how it explains the
shape of the world and because the experiment, effort and errors involved create traces that we
can follow if we are sensitive to the contingency and idiosyncrasy of actors being newly brought
together.80 Note that the association of humans and non-humans is difficult to trace because the
ontological divide is not bridged. There is no meeting of souls or conversion. Instead, work is
74. Latour 2005, 72.
75. Indeed, that anything that acts is an actor, ibid., 71-2.
76. Ibid., 71, 77.
77. Ibid., 64-70, 78. Latour’s description of the work required to maintain hierarchies and interpersonal relations
in primate groups (drawing on research by Shirley Strum, see citations in ibid.) is crucial to losing faith in the ability
of solely human social ties to sustain ‘society’.
78. Ibid., 70.
79. Ibid., 75.
80. Ibid., 79-82.
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done to make things play roles and the actual association between humans and non-human only
occurs for a moment. Latour discusses various ways to observe or re-enact this association.81
These methods will be applied in the substantive chapters, for now the point is that we must
imagine the actor-network not as a physical, permanent thing, but as a description of a state.
The term fluid is used to describe this transitory association.82 Thus we can write reports that
reassemble these actor-networks by following these traces.
The challenge of creating connections between heterogeneous actors can be seen in the early
actor-network studies of Michel Callon. In 1986, Callon published an article about the ‘[d]omestication of the scallops and the fishermen in St Brieuc Bay’. He describes a proposal by three
researchers to re-stock the scallops of the Bay, which had been over-fished. But he does not pose
this as a purely ‘scientific’ question, or rather, he expands the list of activities that are scientific.
The paper describes how the researchers had to find the right nets and locations to secure scallop
larvae against the predations of starfish and tides. They then had to count enough scallops in
the nets to convince fellow scientists that their practice had a scientific basis. And then they
had to cajole the local fishermen and town council into waiting for the larvae to mature. Each
step meant persuading someone, or something, to change what they were doing. The answer to
whether it is harder to persuade scallops to grow on cords, or fishermen to wait ashore, when
both their livelihoods depend on it, is surprising.83 The treatment of both steps as analytically
comparable, despite the vast gulf in materials, intentions, awareness and actions, is crucial. As
an even simpler example, Latour points out that both a road sign and a judder bar might ‘make’
a driver decelerate and so are analytically comparable despite one being a complex activation of
symbolic codes and norms and the other being a rounded lump of concrete.84
81. Latour 2005, 79-82.
82. Ibid., 65, n.72. Latour gives the example of a brick wall. During the building of the wall, the association between
bricks, bricklayers and other actors are visible; once the wall is built, the interplay of these forces is no longer visible,
Ibid., 75.
83. On animals doing work, Despret 2015.
84. Latour 2005, 77-8.
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Solidity is an achievement not a natural property
If the foregoing sections might be abbreviated to simple warnings: don’t assume groups, don’t
accept passive or heroic actors, and don’t ignore objects, still one more caution is necessary:
solid facts don’t occur naturally. Latour’s fourth contention is that things are uncertain and a lot
of work must be done to transform them into a dependable base for further action. This is not at
all a deconstructivist perspective; ANT sees facts as more solid due to the work put into them.85
To stabilise something so that it behaves in a reliable way requires enormous amounts of effort.
It is also contentious. Say that a fact about the world is established and uncontroversial: a natural
law. We might still ask in what circumstances does it hold, in what ways can it be harnessed, and
how do we resolve two different measurements of the same thing.
This question in central to the work of Annemarie Mol. Rather than looking at diverse groups
of actors being brought together, Mol looked at different practices of what is officially a single
pathology. In the late 1990s and early 2000s, Mol published a series of works on health practice
in the Netherlands, most notably The Body Multiple in 2002.86 Addressing the treatment of arteriosclerosis, Mol describes different diagnostic techniques for the disease, such as measuring
blood pressure in the feet, angiography or patient reports of pain while walking. In addition, she
describes different treatments, such as fitness regimes or surgical intervention to bypass blockages in the artery. There is a textbook version of arteriosclerosis where all these symptoms and
treatments have coherent, causal relationships. But Mol finds that these different experiences of
arteriosclerosis do not always align in practice. Some patients report pain when walking, and
benefit from exercise therapy, but do not fulfil other clinical measurements of arteriosclerosis.87
For other patients, the success of surgery depends on which arteries are causing the problem. If
different results arise from measuring what is ostensibly the same thing, just in different ways,
this raises a question about the nature of that phenomenon. Something might ‘exist’ when prac85. Latour 2005, 88-93.
86. See also Mol and Elsman 1996; Mol 1998, 1999; Mol and Law 2004.
87. Mol 2002b, 45-6.
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ticed a certain way, yet not exist when practiced differently. This can be seen as an extension
of the idea present in earlier ANT works that coherence must be earned, that it is not a natural
property of assemblages of things.
Mol’s work is important for understanding the ontology of ANT, as it explores the idea that
things are “more than one but less than many”.88 But more importantly for my purposes, she
also brings out a crucial actor-network practice. Mol refuses to stop and unify her subject as a
coherent, ‘textbook’ reality.89 She does not resolve conflicts that arise in practice by returning
to the ideal. Instead, she points out that if we follow the practice rather than the theory, we see
different results occurring. Her argument is that these different versions are more useful to know,
and indeed more ‘real’, than claiming to see a substantiated theory and ignoring times that reality
fails to match up.90

Our accounts are subject to the same rules as the actors in them
The fifth analytic move that Latour advocates is more self-reflexive. From this new conception
of action and its consequent recasting of the participants involved we can also take some pointers
on the practice of an actor-network study. Most simply, as all action is flowing from and to other
actors, then the starting point is irrelevant. We may begin in medias res and from there explore
whichever path we wish.91 And because associations are only visible as they are being made (and
re-made), our challenge is to describe these brief flashes that reveal the ‘verb’ of each mediator.
Capturing these actions is necessarily experimental.92 We will have to be sensitive to our actors,
88. Mol 2002b, 81-4, and Mol 2002a, 227, drawing on Strathern 1991, 36, who in turn was inspired by the eclectic
mix of ANT ideas with postmodern work on liminality in Haraway 1990 [1985], see especially “One is too few and
two is only one possibility”, 315.
89. Mol 2002b, 43-4.
90. Ibid., 70. This is another anti-essentialist move. How we encounter something is how it is, for us. If others
encounter it differently, it is different for them yet still the same object. The two ways of being do not have to be
reconciled but if coherence is an issue then work can be done so that one version of the object prevails as the basis
for further action, Ibid., 47-8.
91. Latour 2005, 123. Although given the work involved in charting the contours of action, we should start with
something that interests us and something that we stand a good chance to observe in some way.
92. And as Latour puts it, relativistic.
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and to write well, to achieve it.
Secondly, the diversity of actors, the indeterminacy and variety of their associations, mean that
we must find new ways of tackling such translations. If there is not one type of association, there
is not one mode of analysis. This injunction slows progress considerably but it also expands the
range of areas amenable to actor-network analysis, giving hope to our goal of an actor-network
archaeology. As Latour puts it, if we want to achieve powerful, influential explanations, progress
should be slow!93
Of course, remembering that coherence must be earned, our actors might fail to form a welldefined assemblage! Equally, we may fail to trace a network.94 Our success, Latour suggests,
should be measured in “...how much energy, movement and specificity our own reports are able
to capture.”95

Order must come from within the network
All this is very destabilising. The picture that emerges when following actors and their association is messy, uncertain and overflowing with detail.96 Given this immanent, transitory sea of
flashes, how and where do any patterns and similarities emerge? As will be familiar by now, we
are not allowed to ‘jump’ to social explanations when we get stuck, to impose order via encompassing factors.97 Anything we want to use in our analysis has to be added to the network on
equal analytical terms, and if we claim that something affects everything, then we must show a
link to every node. As indicated earlier, this problematises the notion of local and global, as each
interaction implicates many other (supposedly) distant interactions while any ‘global’ effects can
only be present in the association of specific actors.98
93.
94.
95.
96.
97.
98.

Latour 2005, 155-6.
Ibid., 8, 127-8, 132.
Ibid., 131.
Ibid., 136.
Ibid., 173-83, who describes the resulting analytical landscape as ‘flat’: ibid., 165-72.
Ibid., 165-72.
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In this riot, it is stability that must be explained, not change. In Part Two of Reassembling the
Social, Latour addresses this challenge. Latour identifies a number of ways that actor-networks
are organised. Firstly, certain sites (groups of actors) are specifically intended to act as headquarters. Sites that perform this role are termed oligoptica by Latour, with the name explicitly calling
attention to the narrow, fragile view that even controlling sites with heavy investment in strong
connections can only hope to achieve.99 A second type of organising site is the panorama, which
purports to provide a comprehensive vision of a group, process or society as a whole. Such a
view, however coherent, is necessarily limited: panoramas must be situated as particular sites
within the network. That is, the ways in which their “prophetic preview” is disseminated must
be accounted for, they cannot have any effect outside of these connections.100
These oligoptica and panoramas, then, may shape many other associations to which they are
connected. To these sites, Latour adds the ways in which objects can smuggle in other actors to
shape a specific local situation. If an object is successful in framing an interaction in a particular
way, that object can be termed a localiser.101 Once again, identifying localisers in an interaction
is another way of tracing what might otherwise be seen as the effect of some intangible, such as
power relations. If we see an interaction as simple and predictable, we should be on the lookout
for the localisers that are stabilising the situation.102
Moving from specific sites and objects that organise the field of action, we can arrive at the more
distributed, everyday way in which associations and actors are collected, formatted, standardised and measured: through collecting statements, circulating forms, standards and measures.103
Transmission – or rather, translation – is through something and the form of this something is
part of its effect.104 As forms are standardised, they standardise the connections between actors,
99. Latour 2005, 181-4, remembering the fallibility connoted in military analogies: n. 73 of this chapter.
100. Ibid., 187-90.
101. Ibid., 193-6.
102. Ibid., 202.
103. Ibid., 219-32.
104. Ibid., 223. Or, as succinctly overstated in another context, “the medium is the message”, McLuhan 1964, 7-21.
The pun works better in the French, where ‘traduire’ can mean both translate and transpose. See Law 1999b, Latour
1993 [1991], 3, Callon 1991, 143-6 and of course the above-cited works of Callon that introduced the concept: note
60 of this chapter.
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reducing the freedom of the translation.105 The joint operation of all these forms and standards
and localisers is not society in a unitary sense, however. Just as the components are heterogeneous, so too all the ways of assembling constitute an overlapping “plurality of regimes of
existence”.106
One further example might be useful to bring out these aspects of this entanglement of objects
in various actor-networks. Actor-network authors are not simply interested in moments when
objects are brought under control and disciplined to work in a desired way.107 The co-existence
of multiple configurations must also be explained. In a 1989 article, Susan Leigh Star and James
Griesmer also looked at an episode in the history of science: the establishment of natural history collections. But they avoided using scientists as “control points” marshalling other actors.
Instead, the authors argued that multiple worlds of actors are held together by boundary objects
that allow these worlds to cohere just enough for joint work to be possible. For example, multiple groups of different actors could pass information by having shared forms or shared points of
standardisation. And where previous actor-network authors had focused on the struggle to get
actors to connect, in a 1991 essay Star drew attention to the ability of actors to connect while still
simultaneously differing in important ways. Total standardisation is unnecessary, undesirable,
and unachievable. Difference carries costs but is in fact an inevitable corollary of connections between actors. This idea reframes the work of Latour on the recalcitrance of actors.108 This work
on multiple, parallel streams of organisation being brought together (imperfectly) and at certain
points demonstrates the ability to write actor-network accounts not only of single movements,
however complicated they might be, but also of new phenomena that partially bridge differing
worlds.
105. Latour 2005, 226-7.
106. Ibid., 240-1.
107. This was an early criticism of ANT, that despite claiming the world was made up of myriads of different actors
and actions, early actor-network studies repeatedly invoked relations of mastery and control. This criticism has some
merit, as discussed in Law 1999b, 6, but does ignore the early ANT studies that looked at situations of failed innovation
(Callon 1986b) or were framed as attacks on ‘great man’ theories of history (Latour 1993 [1984]).
108. Part Two of Ibid.

14

The relevance of ANT
So why use a largely untested approach that is labour intensive, produces messy results, and that
even if it goes well could fail to trace something that might not have been that well organised in
the first place? Latour says simply because it might be true.109 At the start of this section, I stated
that actor-network authors advocate this difficult, unfamiliar mode of analysis so that things can
deploy in their own way and we can learn from them, rather than impose pre-existing understandings upon them.110 For this reason, actor-network authors refuse to use ‘pre-formatted’ actors,
or to apply blanket forces to all interactions, because to do so would be to miss the specificity of
what is actually happening.111 Finally, a couple of caveats should be made.
First, given the work involved in creating an ANT account, Latour suggests we could use preestablished categories, assemblages or institutions and avoid doing the hard work of tracing connections as long as the objects do not make a difference to our analysis. If the group or class
or phenomenon is unimportant to the study, that is, either it does nothing or it is stable and
faithfully reproduced by everyone involved, then it can be treated in the usual terms of social
science.112 Indeed such groups are hard to study in an ANT sense because by their very stability,
their lack of new associations, they cease creating traces. Latour concludes that the hard work
of an actor-network approach should be dedicated to “...situations where innovations proliferate, where group boundaries are uncertain, when the range of entities to be taken into account
fluctuates”.113
Second, while mapping in detail what is joined up, we must consider the much vaster spaces
that are not connected, let alone formatted, and all the links between actors that are not made.
All these unconnected interactions and unlinked actors constitute the potentiality through which
109. Latour 2005, 127.
110. Latour describes this as ‘studying up’, ibid., 98-9.
111. Ibid., 169.
112. Ibid., 31-3.
113. Ibid., 11. Needless to say, and as indicated in the conclusion to the Preface, I consider Republican Iberia to be
one such situation.
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new interactions can run in an instant.114 So while ANT is not so much a model of society as
a ‘how-to’ for studying the social, it avoids a default conservatism: the aforementioned inertia
of ‘social things’.115 ANT shows how we can study change and stability in a sensitive way. It
resists resolving the social into a dialectic of changing and stable states.
This section has set out my understanding of ANT. But given the additional, unfamiliar workload
of ANT and an already cluttered theoretical landscape, a specific justification in the terms of its
applicability to RPS seems in order. In the next section I discuss how actor-network methods are
well-placed to address recurring problems in RPS.

1.2 Roman provincial studies and the potential of ANT
Firstly then, how do I see Roman Provincial Studies? RPS are about a particular historical moment defined by the creation of political unity across a wide area, a step change in the integration
and scale of everyday life, and new ideas and practices about what large groups of people should
be.116 Albeit, this moment occurs over several centuries across the Mediterranean world and
temperate Europe, and has deep links to preceding historical periods. The object of study is ‘Roman’ in that it is not an abstract process but a contingent, historical event (and the winners get
to label the resulting pie). It is provincial in the sense that all empires are provincial: the parts
are differentiated while still belonging to a wider set.117 This applies everywhere, even in the
114. Latour 2005, 241-6. Latour describes the unconnected as plasma: “namely that which is not yet formatted, not
yet measured, not yet socialized, not yet engaged in metrological chains, and not yet covered, surveyed, mobilized or
subjectified.” ibid., 244.
115. This idea can be contrasted to early criticism of actor-network theory by those mistook ANT’s working methods
for a lack of interest in its outcomes. E.g., Lee and Brown 1994, 774, 778, criticised the earlier ANT works for failing
to foreground power imbalances and for a chaotic “Nietszchean worldview” of opposing forces. Leaving aside their
misunderstanding of basic actor-network ideas (they ignore the ANT refusal to begin from a priori categorisations
and misrepresent the irreducibility of actors (Latour 1993 [1984], Part Two), a stand on the importance of better
descriptions to understand both why things are the way they are and how they might be different has allowed ANT
to respond strongly to questions of political salience from within an actor-network framework.
116. RPS are also about what happens next. How there is no state to be achieved, how the Roman provinces are
not a project that can be completed. And this dynamic works itself through in particular ways, until it is sufficiently
different that we call it Late Antiquity.
117. Recognising that participation in, or subjection to, the wider whole could be very unequal.
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metropole, which can be viewed as the point of most density in the patchwork and an anchor of
definition.118
These starting points suggest some of the main axes of argument within the field: the nature
of the participants, degrees of unity and difference, and how to evaluate these questions. A
chronological approach to this debate is convoluted because it often returns to reframe the same
central questions. Not to mention, this is a debate conducted in several languages over at least
two disciplines (ancient history and archaeology, to say nothing of the disciplinal divide between
prehistorians and ancient historians). Positions in this debate are only sometimes explicitly addressed. More often they form the evolving understanding of participants who are more focused
on all kinds of topics within the field, who might articulate their position only in sketch form or as
a tacit background to their work. Hence I rely on a number of explicitly theoretical or summary
discussions of the field to clarify these issues.
In this section I discuss four closely related debates around which RPS revolve: the nature of the
identities at stake; how we treat differences in scale when studying this Empire; where we locate
power; and the way that analytical division of the field results in a particular historical narrative.
The purpose of surveying these fault lines is that I believe that ANT allows us to productively
change the terms of these debates.

Identities at stake
The catholic position in RPS is that Roman identity and non-Roman identity (whatever label
we give to the pre-Roman group in question, in our case, Iberian) are rough labels for broad,
internally differentiated, and dynamic groups.119 Additionally, many of the forms we consider
Roman – in material culture, art and architecture, literature, law and so on – were consolidated in
a particular period at the culmination of Roman imperial expansion and when Rome had incor118. The benefits of understanding developments in Italy alongside those of the provinces have been increasingly
accepted, Keay and Terrenato 2001.
119. Woolf 1995.
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porated other imperial cultures.120 That is, Roman identity was formed as an composite imperial
identity as much as an ethnic one.
In another twist, pre-Roman or non-Roman identities may not have been as pressing a concern
as that which gave rise to the redefinition of Roman identity, which makes sense if we see the
formation of Roman identity as primarily imperial.121 And different ethno-political identities are
not equivalent, despite the way that modern national identities are sometimes treated as mutually
exclusive. There were particular ways of being Roman which did not oppose or contradict ways
of being Greek, for example.122 And it is unclear whether one could be specifically ‘Iberian’ until this label was articulated within the context of empire, or at least in the context of prolonged
interaction with groups that took broad ethno-political identities a lot more seriously. The indigenous viewpoint, when visible, foregrounds much smaller communities.123 In the ancient world,
membership of nested sets of communities, or overlapping communities was a common experience.124 Andrew Wallace-Hadrill, writing about the imperial redefinition of Roman culture,
foregrounds the way in which classical writers talk about such multiple identities, citing the tria
corda apparently claimed by Q. Ennius on account of speaking Latin, Greek and Oscan.125
Moreover, at all times, such identities were internally divided, marking individuals by age, gender, wealth and rank, free, freed or enslaved status, and so on, in ways that might matter a lot more
in everyday life than ethno-political identity. To be Roman was to take part in what Greg Woolf
has described as a “complex of structured differences”.126 Roman identity also turned upon certain ideas about civic identity, language and religious politics, and relations of obligation. All of
these internal politics resulted in innumerable ‘Roman’ identities. Where we see Roman material
culture being deployed therefore, it is generally better understood in the context of an individual
120. Zanker 1988 [1987]; Wallace-Hadrill 1989; Hingley 2005; Wallace-Hadrill 2008. This timing is important as it
is a time when a lot more people got a place at the table, even if the conversation was partly defined in terms of the
heritage of some and not of others at that table: Woolf 2001, 183.
121. G. Bradley 1997, Cornell 1997, Williams 1997.
122. Wallace-Hadrill 2008, 27, 41.
123. G. Bradley 2000, 27, on communities within Umbria.
124. Ibid., 18. Obviously, this description is not exclusive to the ancient world.
125. Wallace-Hadrill 2008, 3-7.
126. Woolf 1998, 206, 245.
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identity – albeit one that makes sense in Roman terms – rather than simply asserting a Roman
identity per se.127
To work through this position, we can ask whether someone living in the study area changes from
Iberian to Roman if they move from an Iron Age roundhouse to a Roman villa. Before evaluating
such a change conceptually, the practical realities of this question are instructive. Roundhouses
in the Mediterranean-facing parts of Iberia were largely replaced with rectangular floor plans
from the ninth to seventh centuries.128 In the possibly Celtic northwest, this process occurred in
the seventh and sixth centuries.129 But roundhouses might still be built in some circumstances.
The small rural settlement of L’Alt del Punxó in the Alcoi valley dates mainly to the seventh or
sixth century and consisted of a small number of oval ‘cabins’ about five metres in diameter.130
Some of these cabins were inhabited in the fifth to third centuries.131 The move from round
to rectangular construction is a mixed phenomenon in Iberia then, with no relation to Rome.
We can suggests that someone living in a roundhouse prior to the Roman conquest is almost
certainly rural, but Iberian-ness is barely at issue (although their status within the community
may be).132
What about the move to villas? A number of authors have observed the difficulty in defining
villae and the looseness with which this category is often applied.133 Substantial rural sites which
were ‘villages’ or ‘farmsteads’ in the preceding period may now be labelled as villas simply by
virtue of continuing to exist in the Roman period. More rigorous criteria generally include a large
127. See also Woolf 2002.
128. Ruiz Rodríguez 1997, 175-8 describes a mix of round and rectangular houses in Andalucia in the ninth and
eighth centuries, with the rectangular form consolidated by the seventh century. The bias towards larger sites when
making these kinds of assessments should be noted, however.
129. Almagro Gorbea 1995, 180.
130. Espí Perez et al. 2009. The authors suggest cooking was done outside, sleeping and storage inside, based on
the ceramics found in the cabins and the lack of internal hearths. The main activities at the site are unclear. The
excavators suggest winter occupation yet also a specialisation in the processing of grain grain, ibid., 33-7, 40, 45.
131. Based on new forms of storage container in a couple of the cabins and fragments of Attic vessels and Iberian
imitations (kalathoi) found through the site, ibid., 30, 33-5, 41.
132. Though there may or may not have been a heated debate within Iberian society about how residence in a roundhouse related to one’s social identity, we have very little information on this question. Large houses and storage and
processing facilities for agricultural products in nucleated centres suggests that some elites at least were benefitting
from agricultural production ‘at a distance’.
133. In both the ancient and modern literature: Frías Castillejo 2010, 36-9, Molina Vidal 2015, 19-20.
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site size, specialised processing and storage areas, ornate decoration of the residence in Roman
styles and good communications by land or sea.134 But even this precise definition leaves a lot
of scope for objecting to the division between an unfortified pre-Roman rural town and a villa, as
many of the former will meet all these requirements except Roman architectural decoration. For
unexcavated sites – the vast majority in my study area – an assessment of the time period on the
basis of observable surface evidence is generally the primary means of differentiation.135
Living in a villa in the Columellan sense – of a residence as elegant as befits the landowner but
not at the expense of working the land productively – may for such a (rich, male) landowner be
about living in an appropriate way for such a man, according to the terms of Roman aristocratic
debate.136 But the normative texts of this debate show little regard to whether it is ‘Roman’ or
not, indeed, barely even regard to the contrast with neighbouring small farmers.137 For obvious
reasons, the literary genre of the Roman ‘agricultural handbook’ ignores small and tenant farmers.138 Columella directs his book to such a hypothetical male landowner of means, specifically
his patron P. Silvinus. This also elides the role of women in the family in making investment and
residence decisions. For the diverse members of the villa household, the structuring of life within
that villa, the spaces for the landowner, for free women, for overseers or for slaves, were more
pertinent than the category of villa itself. And many aspects of their lives that we take as unproblematically Roman may not have seemed specifically Roman to the inhabitants at all.139
As an example, a recent excavation of a villa constructed in the late first century A.D. near the
Ibero-Roman municipium of Saiti-Saetabi (in the study area) and apparently belonging to one P.
Cornelius Iunius reveals an Italian-derived peristyle residence with baths.140 The economic focus
134. Frías Castillejo 2010, 40-1. Agricultural slaves are attested in Spain but the classic Italian model of large slave
estates is not believed to have been widely used, ibid., 30, 38-9.
135. Roman construction materials along with dolia or amphora fragments are also common diagnostic features,
reflecting the looseness of categorising surface scatters.
136. “Eleganter igitur aedificet agricola nec sit tamen aedificator...”, RR 1.4.8.
137. Columella, for example, includes some boilerplate about the callow playboys of his day who do not wish to
spend time with their bullocks and a small plot of land (RR 1.Preface.13-6).
138. On the problems even of finding such families in the archaeological record: Foxhall 1990, 107-8, who notes
poor preservation of modest structures and the likelihood that they leased farming equipment.
139. On the lack of equivalence of Roman material culture to Roman identity: Freeman 1993.
140. Albiach Descals and Madaria 2006, see also the guide to the exposition in the MPV: Albiach Descals et al. 2013.
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is indicated by a large, shallow pool for retting flax and esparto. Known inhabitants included the
principal family, liberti and slaves.141 So far, this assemblage suggests a set of unproblematically
Roman individuals spread across the social spectrum and expressing themselves, naturally, in
typically Roman material culture. But a couple of points should be noted. Linen was a traditional
export of the region. It is highly acclaimed by Pliny the Elder in the first century A.D. but
was well-established by then, apparently stretching back as an important industry in pre-Roman
times.142 Moreover, the landowner was apparently related to members of the local aristocracy
attested in nearby Saiti-Saetabi.143 So from another point of view we are looking at an elite
Iberian family engaging in a traditional Iberian industry.
This discussion is still too bound up in binary questions of Iberian versus Roman, although hopefully it shows how much these categories are a modern preoccupation that does not do justice
to ancient realities.144 The point when ethnic identity was arguable most at risk, during the first
centuries of Roman rule, reveals the extent to which identity-making is a creative, contested process, whose rules are established in stages and continually under revision. Colonial situations –
such as Republican Iberia – have long been identified as a site that reveals the negotiations of
these new identities that draw from different traditions.145 So for example, Alicia Jiménez shows
wealthier members of a mixed Ibero-Roman population in Kastilo-Castulo combining contemporary Iberian and Roman elements as well as both ‘archaising’ Iberian and Carthaginian details
in their funerary art without a clear demarcation between each set.146 This population is prob141. Known from the Latin epigraphic evidence excavated. Two of the liberti have Greek names: Rhodine and
Eutychus, the other names are Latin.
142. NH 19.2.1.
143. Albiach Descals et al. 2013, 24.
144. And how fruitful discussion of these categories turns upon diverse actors.
145. Bhabha 1994. I am cautious about some of the work that unproblematically equates ancient and modern colonialisms. Given the clear diversity of modern colonialisms, there is not even a single type to which ancient colonialisms could be compared. Gosden 2004, 26 is a little more nuanced in distinguishing a range of colonial situations
but still freely mixes instances of cultural contact from all historical periods onto a single sliding scale of violence
correlated with ‘cultural distance’. If faced with a choice of reading an assemblage of elements as either a Derridan
situation of ‘différance’ or an opportunity to learn what actors are made to be through their action, clearly I opt for
the latter. Derrida 1982 [1968] and see Latour’s criticism of post-structuralism, Latour 2005, 213, n. 287. Cf. Verran
1999 on ‘refusing to separate the material and the symbolic’.
146. Jiménez Díez 2008, 159-62.
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ably better expressed as an Oretano-Punico-Roman, considering the local tribal designation as
well as centuries of incorporation of Phoenician elements if perhaps not many settlers that far
inland.147 Similarly, Ibero-Roman sculpture shows piecemeal adoption of Roman garments into
Iberian dress even in the same figure or group.148 Jiménez situates these choices not as imperfect
imitation of Roman styles but as a magpie approach that not only selects elements from different
sources but also re-encodes them according to a heterogeneous local logic and individual position
and taste.149
Comparable examples of material culture that does not make sense purely in terms of Iberian
versus Roman (or versus Punic or Greek) identity can be found throughout the Peninsula, with
each piece articulating a new chemistry. In the study area, we could compare the Roman form of
a stela with an Iberian inscription found in Sinarcas, or the ceramic model of a Punic bireme from
Cerro de las Balsas (Figure 1.1).150 Even in Spanish scholarship that avoids postcolonial jargon,
this loose approach to the identity of individual elements and the easy, creative coexistence of
elements of diverse provenance is well-accepted. Manuel Bendala, in a light-hearted example,
147. Jiménez Díez 2008, 48, cf. Downs 2000 on hybridity in southern Iberia. We can compare Van Dommelen
1998, 174-6, 201-7, which shows that some Sardinian sites which were consuming a proportion of Roman imports
were at the same time investing in markedly Punic forms and activities, i.e., those of the old colonial master. And
that local deviations from these norms cannot be seen as Nuragic continuities. Hence the equation of such sites with
adaptive ‘Romanising’, or resistant ’Punicising’ or Nuragic tradition is impossible and instead we should think in
more nuanced terms about the way that local groups are engaging with the changing world around them.
148. Jiménez Díez 2011, 111-2, 116-7.
149. Jiménez Díez 2008, 54, Jiménez Díez 2011, 114-6. Andrew Wallace-Hadrill describes this as the ‘intersection’
of different identities in a new Roman imperial identity rather than, say, fusion or hybridity: Wallace-Hadrill 2008,
7. It is a testament to the profusion of models of cultural exchange that he quickly lists middle ground, third space,
creolisation, code-switching and métissage within the space of just a few pages as means of imagining the interaction
of multiple identities, often in a single individual, ibid., 11-3.
150. Stela: see the summary in Silgo Gauche 2001. This is without entering into the discussion of Latin elements in
the inscription itself, particularly the apparent Latin ‘L’ that ends the first line. Cf. Rose 2003 and Greenland 2003,
639 who describes the hybrid nature of Celtiberian stelae as catering to different sets of eyes at the same time. Bireme:
from Cerro de las Balsas, a walled town near to Tossal de Manises (Lucentum) and the harbour of la Albufereta, Ortega
Pérez et al. 2003, 147-9. The model is the only one of its kind known in Iberia: ibid., 153. It was painted and likely
other elements of the ship were included in other materials: ibid., 150. There is little evidence for Iberian warships,
the authors suggest the bireme represents a Punic ship, although they note that Carthaginian merchant vessels must
have been more common than military vessels at the time it was made (early 3rd century at the latest), ibid., 155-6.
The idea of an Iberian warship, however exaggerated, is not inadmissible; there is a 3rd -2nd century vase from Tossal
de Sant Miguel in the MPV which may represent a battle between two boats, crewed by men with bows. Cf. the
discussion of Iberian boats in Parodi Álvarez 2009, 144; and the representation of boats in Iberian art in Ortega Pérez
et al. 2003, 150-3.
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glosses Romanisation as a vegetable stew rather than a creamy soup: a menestra rather than a
crema de verduras.151

(a) Stela, 1st cent. (MPV)

(b) Ceramic bireme, 5th -4th cent. (MARQ)

Figure 1.1: Hybrid material culture
What is the value of ANT in such discussions of identity? An actor-network conception of identities as a site of ongoing contestation, deviancy and revision accords well with this catholic
position on being Roman, or Ibero-Roman in the RPS literature. Indeed, ANT is a more specific
way of rebutting assumptions of continuity, unity or applicative force; rejecting them if the connections needed to stabilise, unify, or enforce these identities are not also traced. But how does
ANT respond to a gap in the field? Having accepted that the broad labels Roman and non-Roman
(whichever non-Roman group happens to be treated at the time) are not a strong guide to identity,
archaeological analysis still has a problem in that we are sucked back into these labels and their
logics at the time of explanation. They have a force of their own that is difficult to avoid.
If we treat all objects of study as enacted-actors, however, we can discuss them in more productive ways. It makes no sense to ask if an enacted-actor is Roman or non-Roman, we must ask
instead what it does and how it is ‘made to do’. A good example of the way in which actornetwork analysis can be applied to break down problematic typologies in Roman archaeology is
the recent thesis of Astrid van Oyen.152 Van Oyen describes the creation of early Gallic terra
151. Bendala Galán 2006.
152. Published as How things make history: The Roman Empire and its terra sigillata pottery in 2016. Accordingly
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sigillata as involving new ‘know-how’ practiced in a range of existing and new local materials
and techniques.153 Hence there was no bounded ‘pre-sigillata’ pot and therefore no ‘thing’ that it
meant, neither Roman nor Gallic. Instead pre-sigillata “facilitated fluid relations” and “triggered
multiple ties, ambivalent references and overlapping identities for the people making it”.154 This
view of things as sites where action comes together allows us to shift our view of identity away
from essentialism and onto actions and performance, where it belongs.

Holding multiple scales in view
A second, related problem in the RPS literature is that of the two scales on which we are forced
to work: the local instance and the ‘global’ empire. This manifests in various forms but in the
most basic conception local actors operate within Roman institutions. Another way of thinking
about this dialectic is that things that are held in common are Roman while things that differ
are ‘local’ – in our case, Ibero-Roman – and so merely a subset of the Roman norm. Recent
work which lauds the potential of a globalisation lens to describe the Roman world betrays this
unsatisfactory conception when it at the same time introduces the notion of ‘glocalisation’ to
simultaneously describe the way in which local actors make their own versions of globally disseminated ideas.155
Let us look at an example in Hispania. Francisco Beltrán has argued that regardless of the
complexities of cultural identity, Roman citizenship had concrete effects on Iberians, because
“becoming a ciuis entailed not only political or juridical but also cultural consequences, since
Roman citizens were expected to bear the tria nomina, to speak Latin, to take part in official public cults, to share certain historical traditions and customs (mores) and to follow an urban mode
of life that involved familiarity with, for example, monumental buildings, imagery, literacy and
I make use of a number of earlier articles that illustrate her approach, particularly Van Oyen 2013.
153. Van Oyen 2012, Van Oyen 2013.
154. Ibid., 98.
155. Gardner 2013, 7, Hingley 2005, 109-15.
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coinage.”156 He notes that on these measures, the evidence shows close integration into aspects of
Roman citizen identity.157 What provincial cultures had in common therefore was predominantly
a Roman component while the ways they differed can be attributed to local components.158 The
implications of this movement are that success is measured in terms of conformity.159
Even if we avoid the evaluative mode of Beltrán, any dialectic model is unsatisfactory from an
actor-network perspective. Those wishing to find difference look at the smallest scales, those
considering the largest structures see the Roman Empire.160 The actor-network antidote to this
form of thinking follows directly from the way in which ANT distributes agency and the forms
of ordering that it allows within the network. Observations of similarity must explain how the
ingredients were piped to the different locations, and the translations that were necessary to effect this dislocation. Following these threads means ignoring social categories like urban and
rural, or Roman and Iberian. Instead we must talk about points of thick connection, points of
indeterminacy, and the politics and mechanisms of translation.
We can draw again on van Oyen, who shows how the patterning of the sigillata trade meant that
cities “acquired certain attributes as a result of these flows, and, the other way round, [...] cities
caused tensions, bottlenecks or accelerations to form in those flows.”161 Focusing on the actors
and breaking down the process of transmission allows van Oyen to show that the establishment
of sigillata production in certain cities or regions required a period of experimentation, which
in each case changed the output and reorganised the actors.162 Thus the shape of this part of
the imperial jigsaw was a complex emergent outcome of many actors, not the imposition of a
pre-existing framework.
156. Beltrán Lloris 1999, 133.
157. Ibid., 132-3.
158. Ibid., 133.
159. Curchin 1991; on the contrary, the opposite impulse is to celebrate non-conformity as resistance: Bénabou 1976.
160. Hence the difficulty in implementing the advice of Versluys 2014, 11, that we have to “consistently analyse on
a local and global level simultaneously.”
161. Van Oyen 2015, 280. Cf. Jervis 2013.
162. Van Oyen 2015, 284.
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Locating power
The actor-network observation that unifying features must be piped everywhere – changing along
the way – relates to a central insight in RPS: that there was essentially no Roman ‘civilising’ apparatus. If there were, the main ‘ambassadors’ of Roman urbanitas and humanitas must have been
those noted civilisers: soldiers and traders.163 I am not being entirely dismissive; these unlikely
but ubiquitous carriers, almost entirely male, seem to have been effective catalysts for propagating certain new (or changed) behaviours: they used small change voraciously, imported culinary
delights, were enthusiastic epigraphers, built orthogonal garrison towns, and likely prompted
an urgent need to learn the basics of Roman law. But the central point is that Rome’s human
representatives cannot cover all the connections needed to bring an empire together. This conclusion opens up a space for local peoples in making decisions about reproducing and adapting
certain Roman styles and behaviours in order to gain access to the power structures of the Empire.164
This insight leads us to a third question within RPS: where do we locate power? This question of
power, agency, or role is crucial to how we understand the experience of our subjects. Different
authors have effectively placed their (human) actors at different positions on what we can think
of as a spectrum. Jan Slofstra described a space being created for local elites in the empire. He
emphasised the creation of both formal offices and informal places in the Roman hierarchy for
provincial elites, which rewarded intangibles like familiarity and trust as much as it did explicit
loyalty and usefulness to Rome.165 This ‘local elites model’ is related to the very low number of
163. On the necessity of considering the nature of the ‘conquest culture’ as the point of contact, rather than the richer
dynamic within the home centre, see Foster 1960.
164. Van Dommelen 2014, 42-4 relates the work of Slofstra and Millet, described below, to the renewed interest in
indigenous stories at this time in the wider social sciences. The consciousness of the process is less important once
we accept that certain behaviours would have been incentivised and others disincentivised by the reaction of peers,
superiors and inferiors.
165. Slofstra 1983. See Badian 1958 on the importance of patronage in the provinces. This is expressed by Woolf
1998, 25 and see n. 4 as the ‘empire of cities’ and the ‘empire of friends’. See also ibid., 40. In other ways, however,
Slofstra’s emphasis on a less-sophisticated society being deliberately integrated and his straightforward presentation
of ‘Roman’ forms such as the villa shows the age of the chapter.
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Roman administrators in the provinces even in the Principate.166
But the meta around which the question of ‘who’ turned to the advantage of local elites was
Martin Millet’s 1990 The Romanization of Britain.167 Millett argued that it was in the areas of
Britannia where the Roman army got out of the way that pre-existing tribal groups – civitates
in the Roman administrative form – adopted a greater number of aspects of Roman lifestyle.168
His reasoning was that local elite families modified their behaviour in order to improve their
prospects under Roman hegemony. This was supported by findings such as the construction of
villas in sites previously inhabited in the Iron Age. The new centre of Roman Londinium, which
may have been successful due to a lack of local elite control, growing up on the borders of preexisting polities, seems exceptional in this sense.169 Generally, it was the local Iron Age elite
that had both the motive and the opportunity to invest in forms that might look reassuring to a
Roman general, merchant or lender.
Further along the spectrum, other scholars have seen the place of local groups in the Roman order as more open to the adventurous, with individuals caught between competing forces. Hence
we see certain individuals gaining power less as members of one group using the language and
endorsement of another to gain power, and more as entrepreneurs reaping the benefits of mediating between two groups. Woolf suggested that many figures would be “able to operate in
[both] worlds”.170 This is perhaps most likely in the Republic and early Empire, when no group
was able to enforce its customs as the default way of acting, and a form of pidgin, improvised
behaviour was necessary to communicate.171
166. See recent discussion and comparison with the higher staffing levels in the contemporary Han Empire in China in
Noreña 2015, 196-7. Noreña estimates one administrator for every 6,000 provincials if we include the staff, seconded
soldiers and slaves along with the officials themselves, but just one of these senior administrators for every 300,000
provincials.
167. With important explanation and qualifications in Millett 1990a. See also Blagg and Millett 1990, 3.
168. Millett 1990b, 74, 85.
169. Ibid., 89. There is a clear parallel to Tyris-Valentia, also established on the (apparent) border of native territories,
even with the coincidental parallel of being sacked relatively early in its existence: Tyris-Valentia by Pompey in 75,
Londinium by Boudicca in A.D. 60 or 61. Although note there is an ongoing debate about the role of the Roman army
in using Londinium as an administrative centre.
170. Woolf 2009, 206-9.
171. The unsettled power dynamic of this situation – not a vacuum but an interface – is what R. White 1991 described
as a ‘middle ground’ in work on the unsettled frontier of nominally French North America. We might also compare
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But it is also possible to focus on less-powerful actors and resistance to power in general. For example, David Mattingly has argued that we should foreground the power disparity and inherent
violence known from modern colonial encounters in our understanding of the Roman world.172
Limits on the behaviour of the coloniser are loosened in such situations, so that atrocities and
sexual violence might occur without sanction.173 Mattingly also highlights the difficulty in reconstructing the experiences of those under colonialism, which were likely not versions of the
dominant experience but instead ‘discrepant experiences’ hidden from view in the past, in historical accounts, and by the biases of archaeological preservation and modern interest.174
Finally, it is possible to think of ways we can re-empower non-elite forms of resistance. A different conception of where cultural power resides can be seen in the much-cited article of Jane Webster proposing the paradigm of creolisation as an alternative understanding to Romanisation.175
The notion of creolisation is based on the creation of creole cultures in the Americas. Although
the colonial power was dominant, the larger mass of disenfranchised people were able to appropriate elements from the colonial culture and re-purpose them as a creole culture in which they
were the experts and their new codes of acting and speaking prevailed. This paradigm therefore
envisages both a transformation and a transfer of cultural power, actively involving non-elites
in the creation of the creole culture.176 It stresses the ‘mastery’ by these non-elites of both the
dominant culture and other cultural resources (indigenous or imported).177 Yet it also acknowledges the power disparities this group faces, describing creolisation as a “process of resistant
adaptation.”178
this to conceptions of the borderland as a place where differing perspectives could be voiced that might be suppressed
within the core: Anzaldúa 1987.
172. Mattingly 2006, 2011.
173. Mattingly 2011, 13-26, 33-6, 94-101.
174. Mattingly 1997, developed in Mattingly 2006. See also the call for increased focus on non-elite experiences
(and a more nuanced, fragmented picture of the elite) in Alcock 2001. This work draws both from postcolonial theory
and from anthropological accounts such as Scott 1985 on the tensions between richer landowners and poorer peasants
that (barely) ensure the subsistence of the latter, in rural Malaysia.
175. Webster 2001.
176. Ibid., 210, 220.
177. Ibid., 218.
178. Ibid., 218.
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The diversity of experiences – especially in an empire – mean that these different approaches
are not mutually exclusive. Many of these authors highlight the complementary nature of their
approaches which bring more experiences under consideration. But ANT has a problem with
all these forms of argument in that they require an initial position concerning the distribution of
power and our reaction to that disposition. These different models of power relations all expand
our ways of understanding the Roman world but the actor-network concern is that if power is
evident at the start there is no role left for the actors to play except to convey that inevitable force.
Hence such models are less radical than their intention implies.179

Making historical sense
A final way I want to problematise RPS and show the potential of an actor-network approach is
to consider some of the ways such a complex topic is made manageable. Questions of empire are
generally tackled under headings of economy, administration, military, culture, religion, urbanism and so on. This approach is understandable: it allows progress on set topics. Understanding,
say, cultural change is hard enough without delving too deep into military developments or new
urban attitudes which might only seem loosely related.180 But there are consequences to these
analytical divisions. When one area is unpacked in detail, yet related to a schematically understood separate sphere, certain patterns and links are created or broken that are a reflection of the
model and so constitute bad historical argument.
For example, I would suggest that ‘administration’ has suffered as such an analytical artefact.
The primary administrative fact is generally taken to be Augustus’ regularisation of provincial
administration including demarcating new provincial boundaries in Spain, creating a small senatorial province in the south (Baetica), and two imperial provinces: the somewhat peripheral
179. Closer to an actor-network point of view are studies that have positioned power as an outcome of a process that
by being repeated over time became a template, empowering its users in new ways. Woolf’s 2003/04 discussion of
the codification of colonisation procedures is a good example of this inversion.
180. And accepting that the ancient Iberians and Romans spent were busy delimiting different spheres from each
other as well, although in different categories to those we would use today.
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Lusitania and a large Citerior Tarraconensis incorporating the remainder of the Peninsula and
hosting the two legions that Augustus maintained in Hispania.181
The original decision in 198 to send two praetors to govern Hispania is treated for its military and
imperial significance, not as an administrative process with consequences for the internal politics
of Iberia.182 The treaties of Gracchus are seen as an important milestone, especially because their
unravelling plays an important role in the later Celtiberian Wars. But less attention is played to
the effect of Republican laws on official misconduct, the two senatorial commissions attested
around the turn of the second century, the body of precedent that must have been established in
each province, and so on. All these items fade from view because they do not coincide with the
juridical and cultural changes around the time of Augustus.183
Given the complexity of any of these areas, this is not a call for authors to ‘study everything’.
But consider the actor-network approach, which does not recognise institutional spheres as preconstituted or having any force of their own, and instead adds whatever actors appear to be having
an effect at a particular point, and then traces their action regardless of the ‘category’ of actor
they encounter. This approach circumvents the concerns raised for a ‘theme’ or ‘topic’ based
approach.

1.3 ANT versus materiality studies
If actor-network approaches hold so much promise, why are they seldom applied in RPS? Many
actor-network ideas have found their way into the broader archaeological literature over the last
ten to fifteen years, either directly or indirectly. But, with a few exceptions, this work misdirects
181. Briefly, the large province may have usually been known by the same names into the Imperial period but in
modern scholarship Citerior is used for the (expanding) Republican province and Tarraconensis for the Imperial one,
a distinction that I follow for clarity.
182. As is the later decision to create a single province in the Gulf de Lyon, separate from Hispania Citerior.
183. See, e.g., Mackie 1983, who examines administrative offices in Spanish towns from A.D. 14 to 212. Note also
n. 38 of this chapter, on the development of Kese-Tarraco as a default provincial ‘capital’. In contrast, however,
Lintott 1994, 21 does have a good discussion of the gradual process by which certain provincial rights were contested
and established.
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our attention away from the (unfamiliar) possibilities created by an actor-network approach, and
back to disciplinal disputes. This section considers some of these ways that actor-network ideas
have been introduced into archaeology in general, trying to use examples relevant to RPS where
possible. I focus on application of actor-network ideas in archaeology rather than ancient history
as it has more commonly been applied in archaeology and my thesis is predominantly based upon
interpretation of archaeological evidence, as are contemporary RPS in general. The purpose is to
differentiate my own use of ANT from previous applications that I consider to have been lacking
from an actor-network perspective. A couple of archaeologists whom I do consider to have
successfully applied actor-network ideas are not treated in this section but are instead included
in the final section (1.4) on the methodology of this thesis.
Broadly, we could identify two tendencies. One is work which introduces ANT primarily as
a claim for a strong form of material agency. This claim has not found favour with many archaeologists.184 I argue that this rejection is due to how ANT has been presented and possibly
also for reasons inherent to the discipline. Secondly, other work is content to maintain ANT at
arm’s length, taking its insights as informative while focusing on a broader church of materialityfocused approaches. This is not to dismiss such work. Indeed, if actor-network studies do not
need to be – arguably, cannot be – ‘complete’ either in terms of their content or their use of the
theory, then incorporating some actor-network ideas into disparate work is only to be encouraged. Equally, some studies that are not directly derived from actor-network studies and depart
from ANT at crucial junctures can still contain vivid accounts of interacting objects and humans
that work well on actor-network grounds. But my purpose here is to show that both of these
responses to ANT have closed down many of its radical possibilities, and hence argue for the
value of a more explicit and theoretically grounded actor-network archaeology.
184. E.g., Hicks 2010, 76-7, Robb 2010.
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Failed translations
The most direct proponents of actor-network ideas in archaeology have been the small group of
authors writing under the rubric of Symmetrical Archaeology.185 Their work strongly advocates
ontological equality for humans and non-humans (hence the name), following both actor-network
and related scholars. But it lacks compelling applications and so it is not clear how archaeologists
are meant to move from the theoretical position to new findings that justify upsetting commonly
accepted divisions between human subjects and the non-human world.186 Partly, this reluctance
may be a predisposition of the discipline. Seemingly built into archaeology is the impetus to
bring in humans with their intentions and practices, in order to explain the significance of finds.
Symmetrical archaeology has not found a way to meet or re-channel this need.
I think a related problem is aversion to forms of technological (and environmental) determinism,
of which archaeologists are rightly wary, but overly so, at the expense of allowing prominent
roles for non-humans. There is a historiographical tradition in which ‘types’ of society occur in
certain environments: briefly, wine-drinking city-builders live on the plains, and particularly on
the coast, while milk-drinking goat-herders live in remote and inaccessible places: mountains,
desert and forests.187 There is an associated tradition in which technological invention is closely
related to societal development.188 Both of these traditions are correctly seen as erroneous and
counter-productive. Talking about the action of things has been confused with these schematic
models. But we can now see why charges of such determinism against ANT misunderstand the
latter.
In ANT, there is no society-thing to be determined. ANT makes no bones about describing
non-humans having the effect they have, although it would insist on the empirical nature of this
description and require all the other actors involved in the effect to be accounted for. Moreover,
185. Olsen 2007; Shanks 2007; Webmoor and Witmore 2008; Witmore 2007.
186. See also Van Oyen’s criticism of symmetrical archaeology as limited to a manifesto style: “un style proche du
manifeste”, 2014, 15.
187. See Chapter Two of Jiménez Díez 2008.
188. Well-skewered in Horden and Purcell 2000, 231-62.
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it would be very sceptical of claims that anything had a straightforward effect, given both uncertainty of the action of mediators and the distributed nature of action. If some things are very
influential on another set of actors, however, that is useful to know. But that conclusion doesn’t
end the analysis, an actor-network study must then follow these effects through to yet more actors, and observe how they are changed in this movement. The question then is how further
actors are mobilised so that the subject acts in a particular way or so that a certain configuration
is decisive.
But this distinction is not mainstream. Within the standard ontologies of the field, then, material
agency is a radical claim that accordingly has not won favour. Instead, authors focused on the
role of objects have accepted much weaker forms of ‘indirect’ or ‘secondary’ material agency or
alternately have pursued ‘materiality’ studies.189 This usage, while productive in its own right,
sells ANT short.
This is not the only high profile use of actor-network ideas in archaeology however. In an influential 1993 paper on ‘the temporality of landscape’, Tim Ingold looked at all the different temporalities of the objects and activities in an (idealised) rural situation.190 Bringing a 1565 painting
by Pieter Bruegel the Elder to life, Ingold contrasts the immersive, imperceptibly-changing topography; the guidance of the well-worn paths; the place of rest and natural activity that a tree
accommodates for generations (yet in different ways throughout the year); the seasonal rhythm of
the cornfields; the fixed meeting-point of the community-built church; and lastly the eponymous
peasant ‘harvesters’ going about their business, passing through these different temporalities.191
Ingold’s emphasis on experiences as formed from the heterogeneous elements of the landscape
(animal, vegetable and mineral), is a good advertisement for how to go about re-tracing a historical scene in actor-network terms. Yet Ingold has undermined his advocacy for this approach
with more recent work that walks back his actor-network understanding of the nature of being
189. Robb 2010, 494, 505 states that “agency is fundamentally material” but then distinguishes between an object
‘agency of how’ and an human ‘agency of why’.
190. See also Ingold 2000.
191. Ingold 1993, 166-71.
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and action. Most obviously in a 2008 article, Ingold insists upon the primacy of intentional,
fully-formed human actors and shies away from the controversial nature of non-human actors.
As he states: “[o]ur concept of agency must make allowance for the real complexity of living
organisms as opposed to inert matter.”192 Ingold sees this insistence as dividing him from ANT
(which it does); thus he buys into the reaction against the actor-network conception of agency as
distributed through heterogeneous actors, many of which are non-human.
A further example hews about as close to ANT as any archaeological work before ultimately
shying away. Ian Hodder’s 2012 book on the relationship between people and things is explicitly
an extension of ANT ideas but Hodder brackets the actions of these two categories into relations
of ‘dependence’ and ‘dependency’. This unwarranted pre-definition of action thus uses actornetwork techniques in the service of pre-existing models of social development; it is effectively
ANT meets the ‘progress trap’ or ANT as New Archaeology 2.0.193
In contrast, the strongest endorsement of object agency in recent years has been a 2008 volume
edited by Carl Knappett and Lambros Malafouris.194 Contributions to this volume highlight
non-human agencies, such as the activities of different tree species or the changed nature of human intentionality once working at a potter’s wheel.195 Although this volume represents one of
the strongest proposals for an actor-network archaeology, the waters are muddied slightly by
one of the editors conflating actor-network approaches with the unrelated, essentially mathematical techniques of Social Network Analysis (SNA), both in this volume and in subsequent
work.196
192. Ingold 2008, 214.
193. Progress traps in Wright 2004.
194. Chris Gosden’s ‘What do objects want?’ also surveys various ways to implement an “object-centred approach
to agency”, Gosden 2005, 193.
195. Jones and Cloke 2008; Malafouris 2008.
196. Knappett 2008. Although note his influential article on the application of object ‘affordances’ in archaeology:
Knappett 2004, drawing on Gibson 1986 [1979]. But for later SNA-focused work see Knappett 2013 and Knappett
2014, 183. The latter stresses the ‘formal’ nature of SNA in contrast to ANT. While ANT would not rule out network
topography approaches to understanding its actors, the ‘network’ within ANT should be considered as a metaphor
for action flowing through heterogeneous actors, rather than a set of equivalent relationships between comparable
nodes: “Thus, the network does not designate a thing out there that would have roughly the shape of interconnected
points, much like a telephone, a freeway, or a sewage ‘network’. It is nothing more than an indicator of the quality of
a text about the topics at hand.” Latour 2005, 128–9. Continuing this mixed messaging, the volume contains other
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Materiality studies
So much then, for attempts at introducing an actor-network archaeology.197 What about the
broad church of materiality studies? As this field is wide and ever-expanding, a comprehensive
survey cannot be attempted here. In general this work can be seen as a way of bringing out the
specificity of what objects do without committing to full object agency.198 For my purposes, the
significant point here is that such studies put detailed analysis of objects, materials and usage in
the service of models which, while they may be theoretically current, nevertheless foreclose the
impact of objects and other non-humans on history. Furthermore, such work, even more than
the explicitly ANT-derived theoretical contributions mentioned above, downplays the radical
potential of actor-network approaches to distributed action, performativity, actor uncertainty and
multiplicity and a new ability to reconstitute the social.
A starting point here are the essays of Arjun Appadurai (1986) and Igor Kopytoff (1986) on the
ways in which objects embody systems of social value through their use – and accordingly how
knowledges and practices of use are contested or valued. These approaches necessarily cede
the wider ontological field to other theories.199 But more cutting-edge materiality work can be
similarly faulted. So, for example, Dietler’s 2010 discussion of the ‘unintended consequences’
of using imported objects for local purposes – southern Gauls feasting with Etruscan wine – is
situated within a postcolonial framework of (asymmetrical) interaction between two groups. It
is interesting, even crucial, that the Gauls are using wine in new ways, (that feasting etiquette
doesn’t move with the wine itself). But what is the importance of the wine as wine in this argument? All the objects in this story play a passive role.
heterodox papers, the above cited Ingold 2008 as well as Van der Leeuw 2008.
197. Bearing in mind that there are authors I do think have applied this well, particularly van Oyen and Jervis. These
authors are included in section 1.4, below.
198. I.e., situating accounts of objects within explanatory social frameworks. See as starting points Renfrew 2004;
Knapp and van Dommelen 2010; Buchli 2007 [2004]. Object-oriented accounts are themselves not new, particularly
(and obviously) in museum publications. Such accounts can demonstrate the ability of objects to tell new, distinctive
histories. See for example, Neil MacGregor’s (2013) A history of the world in 100 objects. Outside the museum, influential object-oriented histories include Galeano 1997 [1971] which organises an account of New World colonialism
according to its commodity exports.
199. A criticism also made by Graeber 2001, 31-2, albeit with a different end-point in mind.

35

Similarly, the work of Alfred Gell (1998) on how objects can extend and manipulate human
agency has been used to consider how the relationship between archaeological objects and ancient peoples might have articulated their understanding of the world. Although Gell warns
against facile equations between perceived cultural characteristics and particular objects, his conception of artworks as playing an instrumental role – as ‘abductions of agency’ – still relies on
first establishing what are basically structural analyses of the authorial group.200 As such, this
conception also forecloses on the capacity of objects to guide understanding. As applied by
Duncan Garrow and Chris Gosden – to Iron Age ‘Celtic’ metalwork – this approach results in
fascinating work that considers provenance of ores and melting points of different metals alongside social knowledges of deposition and prehistoric conceptions of personhood.201 Much of this
work is appropriately imaginative but one wishes there was more driving force from the details
of the objects and less drawn from models of prehistoric society.
In this section I have shown how archaeological work on materiality has – with some notable
exceptions – avoided committing to actor-network ontologies. Instead authors have focused on
what we might broadly terms object biographies. If we believe that ANT has more to offer, how
then should we conduct actor-network RPS? My answer to this question, and hence the structure
of this thesis, is laid out in the final section of this Introduction.

1.4 Structure, method and aims of the thesis
The aim of the thesis is to write an actor-network account of the Roman Republican period in
central Hispania Citerior. This means I am not interested in repeating or modifying models
of social change. Instead, I wish to describe the period in such a way that the people, places,
objects and things of the period are allowed to act. I want to learn from these actors and see
200. “The search for shared attributes between artworks and entire cultural systems is so grandiose that whatever is
discovered is likely to prove factitious.” Gell 1998, 161 but see, e.g., Ibid., 155–6, 161-7, 191-2, 252-8 on Polynesian
and Māori art.
201. Garrow and Gosden 2012.
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in what ways they organised themselves. My measure of success is not how convincing my
explanation of the period is but how well I follow actor-network precepts in my treatment of the
material and accordingly how well the Iberians and all the Iberian things are able to reassemble
themselves.
Many actor-network authors describe their method as essentially ethnographic.202 This description allows us to foresee the crucial difficulty in practicing an actor-network archaeology. Ancient history proceeds from critical reading of the ancient sources and interpretation of archaeological data. We cannot observe ‘live’ interactions, interview the participants or read their
diaries.203 As Dan Hicks has noted in response to Tim Ingold’s equation of archaeological work
with native ‘dwelling’, the products of archaeology preserve little of the performance.204 Obviously, we must be innovative and draw on many of the different interpretive techniques of
archaeology and ancient history. But then, actor-network accounts must also be relativistic and
new techniques must be improvised to account for the new actors found in each situation.
This relativism means that there are many possible ways to write actor-network accounts of the
ancient Iberians. To introduce my own approach, I want to discuss one engagement with the
problem of “reinvigorating” accounts of archaeological evidence. In an article on an Iron Age
bronze mirror, Jody Joy attempts to expand our treatment of such artefacts. This article is best
understood in the broader ‘materiality’ tradition but illustrates some of the problems that an actornetwork archaeology will have to overcome. Joy is mainly interested in how we write object
biographies, which she argues should be focused on relations between humans and objects.205
Joy articulates important obstacles to reconstructing such relations as generally our information
is limited to circumstances of production (from the qualities of the object) and disposal (from
the archaeological context), with perhaps some wear patterns but generally only hints of the
202. Mol 2002b, 5, Latour 2010 [2002].
203. Not to imply that this is a simple process! See, e.g., Barley 1983.
204. Hicks 2016, 13-4, Ingold 1993.
205. Distinguishing such biographies from the life history of a given technology, i.e., its invention, adoption, dissemination and obsolescene: Joy 2009, 542. She mainly cites Kopytoff 1986, Strathern 1988, and Gell 1998 rather
than explicitly actor-network authors (athough the latter two come close) but her discussion raises many issues which
are equally pertinent for an actor-network archaeology.
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many activities in which the object took part.206 These are problems both when constructing an
object biography and when tracing an actor-network. Joy’s response is to consider the way in
which some uses were ‘inscribed’ as appropriate or deviant in the making of this bronze mirror, a
very deliberate process involving a carefully considered sequence of different actions, likely by
multiple craftspeople.207 Further aspects of the mirror’s biography can be inferred (with caution).
For example, the lack of surface damage suggests to Joy that the mirror was well cared-for and
generally kept from view in a protective covering.208 And the appearance of this mirror, and
others like it, in graves of the late Iron Age and early Roman period also suggests a new or
changed focus in monitoring personal appearance, just as the many eating and drinking utensils
with which these mirrors are often found suggest dining manners were being (re-)negotiated in
this period.209
I think one of the strongest of Joy’s points is when she connects qualities of the mirror (the
polished sheet-metal, the careful preservation, which improves one’s ability to monitor personal
appearance; and the fabrication with a handle, which allows use as performance in view of others
while also enhancing image quality by leaving the large area of plate free and at arm’s length) with
questions of archaeological context and distribution (it is found in a number of ‘rich’ graves).210
Joy negotiates a tension between these two analytical stances. Focusing on a single item vacates
its context, allowing vague social forces to run riot. Yet focusing on distribution by typology
runs the risk of neglecting the way in which these objects are actually acting.
Getting this balance right is difficult. The quality of the description matters. I think successful
applications do this well, such as Ben Jervis’ work on Saxo-Norman Southampton which draws
in the surrounding farms and the many connections of the port to complement work on objects
within the town, and Astrid van Oyen’s work on both the fabrication and the distribution of
206. Joy 2009, 543.
207. Ibid., 544-8. On the ‘inscription’ of usage in the object, see R. Bradley 1990, xx. This terminology can also be
compared to ‘affordances’.
208. Joy 2009, 550.
209. Ibid., 550-1.
210. Ibid., 546-551.
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sigillata.211 In a more reductive analysis, one might take simply such an object as embodying
certain attributes, and then chart the spread of similar objects as the spread of whatever is signified
by having those attributes. Such accounts suck the life out of their subjects.
At all times then, we must question how our actors are working, how they are being moved from
place to place, in order to see the messy result of their presence or absence. And we should
be particularly wary of stopping to consolidate our findings or relate them to models of social
change. Any such insights will have to be held as provisional or tentative, something owing also
to the exploratory nature of this thesis.
In summary then, it is an open question how best to see the action and interaction of many
types of actors when dealing with archaeological data. The data from a single excavation or
investigation of a single area can be very rich, given the strong interdisciplinary nature of much
modern archaeological research. Yet the importance of comparability to tease out actions done
and actions avoided suggests we need forms of archaeological evidence that can be found in many
different areas. One or two case studies, or in-depth examination of a single object, will not give
us a chance to test the action of our objects. Of course, other actor-network approaches would
be possible. One could write an actor-network thesis closely tracing a single point of action:
describing all the materials, intentions, malfunctions, standards, substitutes and bystanders. Such
a work would be closer to Joy’s article, described above. It may be that the problem of interaction
over wider distances can be negotiated or that their are sufficient compensatory advantages. I
suspect that such a thesis might be better suited to a practising archaeologist who could tailor field
or laboratory work to investigate this situation. Given my desk-based approach and concern to
capture wider scales, this is not the approach I have taken. It is clear then that study design must
provide opportunities to chart a range of different scales on which actors may be operating and
connecting. To be appropriately sensitive to actors which are often the last item standing from
a dense encounter, the study area must also be large, in order to at least capture the frontiers,
contrasts, gradients and difference between those objects that we do have. Within this study
211. Jervis 2013, Van Oyen 2013, Van Oyen 2015. Note also the innovative approach of Robb 2015.
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area, contiguous data should be used wherever possible.
My study area, the actors (and so the evidence), and the avenue of attack that I have taken are
therefore all complementary. I suspect that given the difficulties in recovering the action of
archaeological objects, wide databases and large distributions will be useful to tease out the subtle
differences in action from place to place. I also suspect that a large study area is necessary to
give us big enough datasets, as well as to reveal multiple scales of action. And I have also chosen
actors that are large scale in their action: the towns and villages scattered through the countryside,
dispersed ecological, floral and faunal data, and highly mobile coins travelling far from their
place of production, with some consideration of extensive road networks. Finally, there are
methodological implications from this synergy of large datasets, extensive study area, long time
period and an actor-network interest. I discuss these briefly in the following section.

1.4.1 Spatial analysis, Geographic Information Systems and R
Because I use large sets of actors spread over an extensive area (discussed in the following sections) and I believe their distribution to be important to understanding the action of these different
actors, I employ a wide range of modes of spatial analysis. Accordingly I briefly outline the technical details and integration of spatial analysis in this work.
In general, my use of GIS fits within the gamut employed by those archaeologists working within
this field, and will be familiar to readers of, for example: Orengo Romeu, Ejarque, and Albiach
Descals 2009; Moreno Martín 2011; Quixal Santos 2015 and in particular the work of Ignacio
Grau.212 The increasing use of Geographic Information Systems (GIS) in the field of Spanish
archaeology has also been addressed in a recent volume of the Anejos de AEspA (59).213 A
clear trend is the use of GIS not simply to present data, but to test hypotheses and understand
archaeological data more deeply. For example, the contribution of Leticia López, working on
sites in Murcia, considers the logics of Middle Iberian settlement in the area through a range of
212. E.g., Grau Mira 2014.
213. Mayoral Herrera and Celestino Pérez 2011.
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GIS analytical techniques.214 She considers the importance of different soils, elevated ground,
roads and water courses by modelling these different actors (rather than solely through qualitative
descriptions based upon site visits, as would be the case in a more traditional presentation). With
this approach, she is also able to consider the implications of changing patterns of sites over
time.
Obviously, the ability of modern GIS applications to overlay many types of data allows for the
mapping of interactions between different actors and ‘tests of strength’ of each actor: something of interest to the actor-network analyst. In this thesis, spatial analytical techniques such as
nearest neighbour provide ways to (partially) answer actor-network questions of what an actor
is doing.
Of course, there is a danger that the use of particular techniques in GIS (because they are easily
available within the relevant application) begins to substitute the action of the actors. To explain
this point, I consider the technique of visibility analysis, or ‘viewsheds’.215 People have built
settlements on elevated ground at many points in time and for many different reasons, be it
protection against enemies or floods, to move away from ‘pestilential’ air or to be closer to
the gods. Elevated ground provides increased visibility by changing one’s position relative to
possible obstructions, in a way that is tautologically true. GIS applications include excellent
viewshed calculation possibilities, and there are many interesting ways to relate viewers to the
objects that they view. But the replacement of these many possible relationships with a simple
‘power over’, as too many visibility analyses unproblematically assert, represents a substitution
of, literally, ‘powerful forces’ in place of an empirical description of the actors. Accordingly,
there are no viewshed analyses in this thesis. But more importantly, I attempt to maintain an
understanding of GIS analysis as a tool for discovering what it is that actors are doing, with
all the caution that tool-use carries in an actor-network study, where all translations change the
meaning of the action. As discussed earlier, GIS holds no monopoly on analysis but is simply one
214. López Mondéjar 2011.
215. Or ‘visualscapes’, Llobera 2003. The differential calculations of these do affect our understanding of them but
substitute too completely a modern preoccupation for any ancient visual concern.
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possible tool I have chosen to use as it suits the questions I am asking of my actors, in accordance
with Latour’s injunction to analyse relativistically.216
In terms of more technical matters, the mapping is done using QGIS 2.4 Chugiak with plug-ins as
necessary, in particular, the GRASS plug-in that was used mainly for the 3D visualisations.
The underlying topographical data is a Digital Terrain Model (DTM) with 25 metre resolution (although based upon a 5 metre DTM) by the Instituto Geográfico Nacional (IGN).217 On top of this
I have used several (modified) feature layers from the Ministerio de Agricultura, Alimentación y
Medio Ambiente (MAGRAMA), such as lakes, rivers and modern administrative boundaries.218
MAGRAMA and the IGN also provide WMS layers along with the files for download from their
respective websites.
Some ancient geographical and feature data is available from the Ancient World Mapping Centre.219 The database of ancient locations suffers from similar problems as autonoma-level site
databases, with varying quality depending on local contributors (see section 2.2). On the other
hand, the ease of access to the Roman road network (first mapped for the Barrington Atlas
project) provided a good starting point for much of the analysis in Chapter 7.
Some of the spatial analysis was carried out in R, particularly using the spatstat and spatgraphs
packages.220 These packages are particularly useful for clustering analysis of data sets as they
can easily convert between visual presentation and tables or graphs of spatial data. Appendix D
presents a Minimum Working Example of the more novel (in this field) uses of these packages,
which are discussed in detail in Chapter 3.
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Figure 1.2: Location of the study area

1.4.2 Study data and study area
Figure 1.2 shows the location of the study area in the central east of the Iberian Peninsula. The
study area covers around 78,000 km2 , about thirteen percent of the total land area of the Peninsula. As noted above, this large area has been chosen to compensate for the relative paucity of
much of the data. Because it is a contiguous area, I hope to capture gradients between regions,
to the extent the data can support this. The study area is not restricted to a single ‘eco-zone’.
It includes heterogeneous types of terrain, again in an attempt to capture complex relationships
216. Latour 2005, 12, 30, 95 note 119, 122, etc.
217. This data is available at: http://centrodedescargas.cnig.es/CentroDescargas/.
218. This data is available at http://servicios2.marm.es/sia/visualizacion/descargas/mapas.jsp and is credited in the
relevant sections of the thesis.
219. Available at http://awmc.unc.edu/wordpress/.
220. citesbaddeley2005a,rajala2010a.
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across different regions.
Some of the data provides relatively complete coverage, albeit with sacrifices of data resolution,
such as the topography, or precipitation levels. Some data is randomly scattered, such as reported
finds of loose coins, and we will need to assess whether this data reveals useful or misleading
patterns. And finally some data is limited to case studies within the study area: either surveys
which may cover large areas with varying degrees of intensity, or detailed analysis of a single
feature or site. Overall this eclectic combination presents analytical challenges and might simply
prove misleading or impossible to reconstruct. On the other hand, the difficulty of combining
objects with different spatial (and temporal) characteristics is not a new challenge, and may help
us to be more empathetic to the tasks that faced our Iberian subjects themselves.
To introduce this area, the modern provinces are shown in Figure 1.3. Effectively, the study area
covers six main provinces, with some additions and omissions at the level of the ‘comarca’.221
The purpose of these adjustments is to form an even ‘bite’ out of the east coast.
The intention of my study is not to follow established units, modern or ancient, however as many
of the universities, archaeologically active museums and journals are organised on a provincial
basis these boundaries do have an effect on the study data. A width of two provinces was chosen to capture a gradient and the southern Meseta is thinly enough known to avoid noticeable
boundary effects there. The south and north are a bit more problematic. In the south, my border
ends up capturing the Alicantine literature on the Contestani but largely excludes the substantial
literature on bordering areas of Carthago Nova, the Alto Guadalquivir and the Phoenician and
Bastetani centres in the south. The northern border is even more problematic to police. There
is a relatively clean break between Dertosa and Kese-Tarraco, and as such I avoid the main sites
(and literature) for Catalunya. But in Aragón there is no good break, particularly as some sites
– such as mint locations – are uncertain and may be in Teruel or Zaragoza provinces. I have settled generally on the northern border of Teruel (including the similar, upland area of Daroca to
221. A ‘county’ level in English, although used for a wider range of purposes in Spanish.
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Figure 1.3: Provinces in the study area
complete the Jiloca valley) and thus avoided the main sites along the middle Ebro and Jalón as I
feel these would swing the balance of gravity too far toward the edge of my study area.222
As can be seen, the modern provinces are generally based around flat land areas, with rougher
edges separating them.223 The Levantine provinces include the coastal plains, thinner in Castelló
and northern Alacant, thicker in València, southern Alacant and Murcia. The Manchegan provinces
of Cuenca and Albacete are primarily centred on the eastern half of the southern Meseta. The
222. In addition, a number of studies are devoted to the Ebro valley, as well as to the coast of Cataluña.
223. See Scott 2009 on highland regions getting left at the edges of modern governmental units.
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notable exception to this bias, and also the least coherent province, is Teruel, composed predominantly of the highlands of the Sistema Ibérico but also with the large, flatland area of Bajo Aragón
along the lower Ebro valley. The map also shows that the study area excludes the southwestern
part of Albacete and includes small parts of the provinces of Tarragona, Zaragoza, Guadalajara
and Murcia.224 Maps showing the main mountains and rivers of the study area are included for
reference in Appendix C.

1.4.3 Study period
Alongside this wide study area, the proposed approach supports a relatively long study period –
roughly two centuries – although, as we shall see, the necessary periodisation varies for different
sets of data and comparative data from outside the study period is often necessary. The specific
period of the title refers to historical developments only, so many of the actors spill around this
bracket according to their own dynamics. I chose these specific dates as an indication of the
things I have tried to exclude from this thesis. 206 B.C. is the year that the Romans drive the
final Carthaginian garrison from the Peninsula, which seems appropriate as I avoid any kind
of detailed analysis of the Second Punic War, a complicated beast to tackle, one which would
lead me into the thickets of the historical literature. And 27 B.C. is the year of the Augustan
settlement and hence a re-drawing of the provinces of Hispania and so the conventional proxy
for the reforms and revolutions driven by, attributed to, centred on or coincident with the reign
of Augustus. This historical moment introduces many new actors and assemblages and so seems
like an appropriate point to end my study period.
224. Excluding from Albacete the two southwestern comarcas of Sierra de Alcaraz and Sierra de Segura, on the basis
that these would extend the study area into a second highland area and so all its attendant lowland connections into
modern Andalucia and central Castilla-La Mancha. Including the following comarcas from other provinces: from
Tarragona, the comarcas of Terra Alta and Bajo Ebro; from Zaragoza, the comarca of Daroca; from Guadalajara, the
comarcas of Molina de Aragón and Alcarria Baja; and from Murcia, the comarcas of Nordeste and Río Segura. The
comarca boundaries are as per the third-tier administrative units of the Ministerio de Agricultura, Alimentación y
Medio Ambiente.
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1.4.4 Structure of the thesis
There are three main parts to this thesis, focusing on settlement, agriculture and coinage. I have
broken each part into two chapters, generally the first chapter is intended to describe the main actors and what they are doing, while the accompanying chapter attempts to delve into an aspect of
their action or a particular assemblage to deepen the analysis. The chapters are as follows: Chapter 2 populates the study area with settlements. This data forms several case studies, based on
published settlement surveys. My concern is how we should describe these settlements. Chapter
3 then explores whether the action of these settlements is bound up in their patterning. In particular, I am interested in the significance of clustering in Iberian settlement. Chapter 4 introduces
rain, crops and livestock as actors. I foreground the behaviour of these actors and so take a new
approach to the vexed problems of regionality and diversity. Chapter 5 digs into a moment when
many of these actors have to align: the autumn ploughing, and so questions the resulting possibilities for inter-community collaboration. Chapter 6 lays out the mints and coinage of the study
area, asking how coins were acting. I focus on the existence, and significance, of differentiation in coin circulation. Chapter 7 introduces additional actors in roads and carts and examines
whether these are bound into the same assemblages as the movement of coins. A concluding
chapter then summarises the main points of the thesis and sets the stage for further work.
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Chapter 2

Settlement
Settlements are the locus of activity, effort and materials. As such, settlements are garrulous
informants on social complexity, cultural change, productive systems and ideological norms.225
Unsurprisingly, a lot of work has been done on interpreting ancient settlement patterns and their
landscapes.226 This chapter attempts to profit from these approaches and to consider them in an
actor-network light.
The bulk of this chapter is comprised of settlement data from thirteen case studies across the
study area. I compile twenty-six snapshots of these landscapes, each one a set of settlements
that were likely inhabited around the same time. Categorisation is unavoidable. Contemporary
preoccupations of size, function and chronology often drive field survey methodology and as
such constitute the richest data available. For an actor-network archaeology, I both want to
lean into the details of this material and to treat settlements as a result of action: as enactedactors.227 Hence the question becomes: (how) are settlements performing their size, function
and chronology?
225. Garnsey 1998, 112-3 points out that ethnographic work on modern Italy links rural settlement patterns to institutions of ‘land tenure, owner-cultivator relations, inheritance systems and family structure’.
226. Blake 2007 [2004]; Preucel and Meskell 2007 [2004].
227. Cf. Van Oyen 2015, 280 on how we should understand the ancient city. The focus on areas of greatest information is in accordance with the synthetic nature of this thesis. A more practical, archaeological approach would be
able to develop new sources of data.
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This chapter can therefore be understood as asking what the dots on the map represent, at the
same time as placing those dots. But the risk of this chapter is that we force settlements to
respond to contemporary preoccupations. Accordingly, in the following chapter, once the data
is established, I take a more agnostic approach to settlement action, and see what we can learn
by paying close attention to settlement patterning.

2.1 Spatial archaeology
Before considering the data from my study area, there is a wider literature on settlement patterns,
landscapes and spatial organisation.228 This literature provides some useful interpretive possibilities, vocabulary and analytical tools for the chapter. A well-known starting point is the work at
Leskernick in Cornwall, where a Bronze Age settlement has been related to a ‘monumentalised’
landscape marked by cairns on surrounding hills.229 For example, doorways face out to these
reference points rather than inward to the immediate community. Hence this site is not simply
a human settlement located within a natural landscape. Rather the built and natural parts of the
landscape are ‘bound’ together within a particular understanding of the world.230
We can also consider the evocative description of Mycenaean ‘coastal worlds’ by Thomas Tartaron.231 As he describes it, areas of coast with good intervisibility and easy ‘internal’ communication by sea, (such that round trips can be made to neighbouring harbours within a single
day), allow strong associations to form between the sites in such an area.232 Such a coastal world
will also have relations with inland areas, and from some of its harbours ships will embark on
longer voyages, but the easy connection within the area supports a different dynamic: a familiar
ambit of everyday contact and exchange.233 The visual connection and familiarity also suggest
228.
229.
230.
231.
232.
233.

And see the discussion of Ingold 1993, above.
Bender, Hamilton, and Tilley 1997, 154, 171.
Ibid., 149-54.
Tartaron 2013.
Ibid., 186-94.
Ibid., 190, 195.
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that this is not simply a practical space of action but an imaginative bound. Those things within
the coastal world are tractable, those without are alien.
In terms of individual settlements, we have already considered the shift from hillforts with separate roundhouses to ‘closed settlements’: oppida composed of rectangular buildings with shared
walls, which also abut the main defensive perimeter of the settlement.234 Martín Almagro describes this change in the late Bronze and early Iron Age as the emergence of “[i]ncreasingly
developed planning and defensive concepts” in which it is difficult to separate the physical infrastructure from new communal and ideological principles. We can see the culmination of this
shift in the late Iron Age oppidum of Las Cogotas in the northern Meseta. Studies of this site
have found clear internal zoning of different activities, with pottery manufacture, humble residence and livestock management in the lower enclosures and richer housing in a separate, upper
enceinte.235 This spatial differentiation appears to be closely related to social stratification as
shown by differentiated burial goods.236 Moreover, at the same time as this intra-site hierarchy
is apparent, the oppida in the region also appear to have been hierarchically organised.237
Turning to individual households, Ignacio Grau describes the emergence of large ‘plurifocal’
houses in the Iberian world which incorporate multiple family units (most likely closely related)
with shared economic and ritual spaces but organised around a central patio rather than opening
out to the community, as most Iberian (‘monofocal’) dwellings continued to do.238 He suggests
that this new configuration is related to a stronger division between public and private spaces,
which ethnographic parallels suggest might specifically manifest as increasing patriarchal control of female labour within extended families.239 Grau relates this new dwelling style to the
234. Almagro Gorbea 1995, looking at the ‘Celtic’ centre and northwest of the Peninsula.
235. Ruiz Zapatero and Alvarez-Sanchís 1995, 211-22.
236. Ibid., 222-4.
237. Ibid., 229-30. The region is identified in the historical sources as inhabited by the Vettones. Ulaca, the apparently
preeminent oppidum, is the only one in the area where religious buildings have been found. Smaller, undefended sites
on the plain are assumed to have constituted the base of this settlement hierarchy, ibid., 226-30.
238. Grau Mira 2013. Of course, a shared focus is created by a ‘calle central’ site layout and substantial work is
needed to separate a residence so that it is not on the same terms of access as its neighbours (as is the case in the
remodelling of Castellét de Bernabé, Guérin Fockedey 2003).
239. It isn’t know whether Iberian families were patri-, matri- or neo-local. The last seems less likely given a number
of Iberian sites of the ‘calle central’ style without substantial alteration over time.
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ability of some Iberian families to differentiate themselves from their neighbours, as apparent
in the ‘aristocratic’ culture of the Middle and Late Iberian period. And in a non-Iberian context, Lynn Meskell has described the gendering of space in a Bronze Age Egyptian village.240
Here front rooms were associated with mature women, household cult and some domestic activities, while a reserved, male-dominated second room retained ritual and social primacy, with
remaining domestic activities relegated to the back of the house, or the roof.
Lisa Kealhofer covers all these concentric spheres in the context of colonial Virginia.241 Here,
Kealhofer argues that communal spaces were created within the colonial landscape as a way of
asserting (indeed, developing) colonial identity, while private domains were created to position
individuals with respect to the community, and that within such domains, gardens expressed
individual identity (of the male proprietors). The formal relation of a garden to the communal landscape therefore can be read as the attitude and role of the landowner to and within the
community.
Turning to prehistoric Mesopotamia, even in what we might think of as centralised states, Norman Yoffee has argued that there was a constant tension between various rural centres of power
asserting their independence and the efforts of the central power to curtail these centrifugal
forces.242 This tension was built into the settlement patterns. The contests are spatial: the need
for labour and resources at the centre necessarily operate at the expense of rural groups. This is
before we consider intra-settlement competition, particularly at the ‘capital’.

243

This spatiality literature can largely be understood in actor-network terms, although such a shift
immediately redistributes the action within the space and begs further questions.244 What do
different garden plants do in Kealhofer’s gardens? What is the difference created by using (sacred) red paint or sitting on divans in Meskell’s village? What kind of oppidum is created by the
240. Meskell 1998.
241. Kealhofer 1999.
242. Yoffee 2005.
243. We only need to look to the drastic ‘democratic’ reforms that were thought necessary in sixth century Athens
to divorce various aristocratic families from their regional power bases to see both of these dynamics in play.
244. Indeed, for an actor-network study of a city, see Latour and Hermant 1998.
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constructive techniques and rectangular planning of Las Cogotas, or Grau’s plurifocal houses?
These objects will have complicated, transfigured, enabled or patterned the different individual
and communal roles that these scholars identify. Our task as actor-network scholars is to bring
out the contribution of such diverse actors in the analysis of our own subjects.
Although the spatiality literature tends to ‘make sense’ of spaces, there is an important countering
tendency to retain spaces as messy and incommensurable. When considering the relation of
different spaces, particularly when comparing very large spaces such as a landscape or territory to
smaller spaces such as a city or home, we should not expect overarching principles of organisation
that nest spaces neatly inside one another. Even work that has explored the ideational principles
at work in settled landscapes stresses its complexity and the subtlety and unexpectedness of
its manifestation, something perhaps unsurprising when we remind ourselves of the distance
between etic and emic mindsets.245 There is never a single hierarchy of actions within the home,
the city, the landscape and a territory or region. Carole Crumley describes this dynamic in interscalar relationships as ‘heterarchical’.246 The organisation of religious activity, for example,
might encompass both domestic spaces and activities and also extra-urban cult sites. Each space
would have its own logics and hierarchies. Further, we would not expect that these contours of
religious practice would align with economic relationships or political organisation, either in a
single settlement or across a number of settlements. Of course, this is not to say that the same
individuals will not be manoeuvring to corner both markets, just that there are two separate fields
of action.
This concept of heterarchy is both critical and redundant from an actor-network perspective, in
that it re-states the central concept of irreducibility. Of course activities organised around different objects, spaces and ideas are not automatically aligned with one another. Reconciling all
these activities within a single hierarchy would be an insurmountable task. Yet this disjunction
245. Van der Guchte 1999, 142. When discussing the “pronounced Inca interest in alterity”, he suggests that certain
configurations of the landscape would have been very difficult to identify without the ethno-historical literature.
246. Crumley 1995. We might also consider Mann’s 1986 description of social power as a dynamic mixture of
ideological, military, economic and governmental institutions, re-arranged in each iteration.
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makes settlements and houses more interesting as these actors force co-location of some activities. Shared activities of storage or hearth use, for example, bring multiple actor-networks inside
the home. In saying that, the lack of functional differentiation in many Iberian homes complicates this advantage. Multi-functional spaces suggest many activities were not being closely
coded through the use and elaboration of dedicated spaces. Nonetheless, these questions of what
overlaps in the settlement, and how these actors change the nature of the settlement, allow us to
begin with a picture of settlements as composite enacted-actors.

2.2 Use of field survey
This chapter then is about what constitutes settlement in the study area and accordingly what
those settlements are doing. A number of excavations are available in the study area, particularly for large or fortified sites, but also (increasingly) for less-prominent sites as research agenda
have widened in recent decades.247 But these excavations and catalogues of prominent sites are
insufficient to bring out the patterns of rural settlement that articulate agrarian society. Because
I am interested in group dynamics and in a range of larger scales of relation, and because archaeological survey has outstripped excavation in the study area, this chapter focuses on settlement
patterns rather than intra-settlement organisation. I am also convinced that our thinking about
Iberian groups needs to tackle a more flexible dynamic than just an escalation from household
to site to polity. Complex ties between households and across sites, will constitute the spheres
of different activities. To create this image, it has become customary to use systematic field surveys. This approach of aggregating a number of local settlement surveys to produce a picture
of settlement fluctuations over a wide region and several centuries was pioneered in classical
247. For the long tradition of study of prominent sites, see, e.g., the interesting account of the first excavations of
la Bastida de les Alcusses, begun in 1928 by the newly founded Servicio de Investigación Prehistórica of Valencia,
in Bonet Rosado 2011. Sites have been the subject of antiquarian interest for centuries in some cases, see, e.g., the
descriptions of the old Roman arch and road at Cabanes, Roman inscriptions and coins found in Molí de Xeresa and
the Roman aquaduct of Chelva in Cavanilles 1795, 63-4, 211, Cavanilles 1797, 64. For a ‘city-based’ survey of the
study area, Arasa i Gil 2003.
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archaeology by Sue Alcock.248
There are a number of uses for field survey data, as well as many methodological variations. I
want to emphasise the approach and rationale championed in a 1990 volume edited by Suzanne
Fish and Stephen Kowalewski: The archaeology of regions: A case for full coverage survey.249
They argue that we should aim for as close to continuous coverage as possible across wide areas
in order to understand multiple scales within the settlement pattern, capture a full spectrum of
settlement dynamics, and ensure sites crucial to the interpretation are not missed.250
Extensive field survey is used in this thesis, then, to allow different scales of settlement organisation to emerge.251 But continuous coverage over my large study area is a clear problem.
Within Iron Age and Classical archaeology, some countries do have national umbrella projects
to publish survey data, like the Forma Italiae project in Italy and more recently, initiatives to
map and aggregate settlement reports into national databases, like the English Landscape and
Identities project.252 Such national projects are based upon amalgamating regional studies, however, for obvious practical reasons. In Spain, this record-keeping is done at the level of the autonomous community.253 All Spanish autónomas (and sometimes individual provinces) maintain
a database of archaeological sites, of varying degrees of completeness and standardisation. In
their current state, however, these databases are not suitable for reproducing settlement patterns
as they aggregate site finds of all types and from many types of intervention with no regard for
methodology. Accordingly, it is difficult to judge how well they represent the archaeological
248. Alcock 1993. See also, more recent work on the densely-surveyed Tiber valley, e.g., Witcher 2006. Within the
study area, see the synthesis article of Bonet Rosado and Vives-Ferrándiz Sánchez 2003. It is also important to note
that what I am considering as a single case study is itself a synthesis of at least multiple campaigns, if not multiple
teams or even multiple projects.
249. Fish and Kowalewski 1990b, particularly the chapters of Fish and Kowalewski; Dean; Parsons; Sumner. These
authors do still acknowledge difficulties with this approach (alongside the cost!) and the likelihood that some sites
will still be missed through poor visibility or preservation. Further, Sumner concedes that intensity of survey can be
more important than full coverage in detecting small, rural sites.
250. Such patterning and modes of organisation that implicate multiple sites are the subject of Chapter 3.
251. Such an agnostic approach to settlement organisation also underlies my choice of study area, as discussed in the
Introduction.
252. formitaliae.it and englaid.com, respectively.
253. To avoid confusion with communities in the general sense, I use the Spanish (comunidad) ‘autónoma’.
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record of any particular area.254
Nonetheless, I do want to follow the regional approach of Fish and Kowalewski as much as I
can. I therefore use individual field surveys or syntheses of the same for each area. This allows
comparison between different parts of the wider study area. I note that, while this approach is
not exactly ‘full coverage’, many of the case studies chosen do attempt to cover wide historical
or geographic regions: such as a valley or comarca (which often coincide).255 This causes some
problems for assessing the widest scales of settlement organisation but still leaves a lot of space
to identify smaller scales within these areas. I also select a number of adjacent areas, to allow
gradients and relations across the widest continuous scales possible to emerge.
The aggregation of survey data from different projects does raise problems of comparison. For
this reason, other authors have proposed or conducted work using random or systematic transects within a single project.256 My intention, however, is less to generalise population densities
across wide areas than to describe the different patterns of occupation found in the different case
studies.257 As such, minimising difference between the case studies is less important to me than
the extent of their coverage and continuous coverage within that extent.258
254. The Valencian DGPA database, for example, contains contradictory uses of the ‘Colonización’ period for both
the Early Iron (Orientalizante) 8th -6th centuries and the Roman Republican period. See also the criticism in Orengo
Romeu, Ejarque, and Albiach Descals 2013, 282.
255. A comarca is a smaller geographical unit than a province, and used for a variety of different purposes. It is
roughly equivalent to an English county.
256. Such an approach, encompassing a large area within a single project is set out in Van Dommelen 1998. He
describes a systematic sampling approach using large transects, which attempt to provide even coverage and aligned
diagnostic and sampling strategies but at a lower cost to complete coverage, allowing the project to tackle a very large
area. Interpretation of these survey transects is aided by selective coverage of known sites, including excavation of
larger colonial sites. The possibility that surveys end of surveying the most promising areas, thus raising estimates
of overall population density, and the possible remedy of this through random survey is discussed by Fentress 2009,
129. See also discussion of the development of such techniques in central Italy in Terrenato 1996, 217-20.
257. This intention is important to the choice of method. Interestingly, Terrenato 2004, 36 positions Fish and
Kowalewski 1990b as a dogmatic criticism of sampling approaches despite having previously (Terrenato 1996, 226)
asserted that “...complete unbiased distributions are required for tools such as nearest-neighbour, rank-size rule or
even Thiessen polygons, to work properly.”
258. I also note that Parsons 1990, 26-7 argues in the Fisk and Kowalewski volume that sampling strategies do not
work if our aim to to identify settlement patterns, as they cannot reliably identify clusters of sites nor the distances
between sites.
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2.2.1 Thirteen case studies
I have chosen thirteen case studies of settlement within the study area. Luckily, the provinces of
the País Valencià are amongst some of the best-surveyed in the Peninsula.259 A lot of work has
been done in northern Alacant and southern and central València.260 This density of coverage
means that an (almost) contiguous patchwork can be created from northern Alacant in an arc up
to inland València. The case studies chosen are all large-scale surveys of at least the Middle or
Late Iberian period and are (almost all) based on systematic field survey.261 This comparative
luxury means that I am not generally using the ‘C’ category of survey described by Alcock.262
Almost all these surveys would fit within her ‘A’ or ‘B’ categories. This is not to say that there
were not differences in methodology or that the coverage was equal in all surveys, particularly
given different modern land uses and development.
Unfortunately, the interior of the study area is less densely surveyed. I do use two northern case
studies, both of which collate a number of field survey projects: one in Bajo Aragón and one in
the central Sistema Ibérico, as well as a survey of the Algarra valley in eastern Cuenca, abutting
the well-surveyed Valencian comarca of Requena-Utiel (also called La Plana de Utiel). This
leaves the southern Meseta – particularly the plains of southern Cuenca and Albacete – as well
as the lower Segura valley poorly covered. Although there a lot of work has been done further
inland in Murcia but it falls just outside the study area.263 There have also been systematic
surveys in northern Albacete for Bronze Age sites.264
The coverage overall, then, reflects a mix of biases, gaps, difficulties and simple happenstance
259. Alongside those of Catalunya and Andalucía.
260. There is also substantial published work on settlement in Castelló that I have chosen not to reproduce and analyse
in depth given the rich data just to the south, although I do consider the general conclusions of these authors. See
Arasa i Gil 2002; Járrega Domínguez 2010.
261. Except Martí Bonafé 1998, which could be disqualified on these grounds but covers a small, well-known area
with selective survey. I am able to exclude those surveys which solely aggregate known sites in a particular area, such
as Díes Cusí and Gimeno Martínez 2007, which presents the large number of Iberian and Roman sites known in La
Hoya de Buñol. It should be stated that such surveys do provide some information about the changes in larger sites,
in site location and typology, and can be a useful guide or control for subsequent, systematic survey.
262. Alcock 1993, 36-7.
263. E.g., López Mondéjar 2008, 2012.
264. Lugo Enrich 2010, 144.
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Figure 2.1: Location of case studies
in the coverage of these areas by archaeological survey. The case studies I use are shown in
Figure 2.1 and consist of (from north to south), in Bajo Aragón: the Regallo, Guadalope and
Matarraña valleys; in the Sistema Ibérico: the Gallo, Piedra and Jiloca valleys; in Cuenca: the
Algarra valley; in València: the comarca of Requena-Utiel; the northern and central parts of La
Serranía; the territories around Arse-Saguntum; Edeta; and Kili-Gili (La Carència); the lower
Xúquer valley; and the Canyoles valley; and in northern Alacant: the upper Vinalopó valley;
L’Alcoià; and the coastal comarcas of Marina Alta and Baixa.
The resulting coverage of the centre and south of the study area is shown in closeup in Figure
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Figure 2.2: Case studies in the centre of the study area
2.2, which excludes the two northern case studies in Bajo Aragón and the Sistema Ibérico. There
is also an account of the known sites in an intervening area, broadly around Buñol but this compilation is not based on systematic survey and is hence excluded from the main analysis.265 This
Figure shows the well-known nature of this region but it does overstate coverage somewhat in
that only the rough limits of case studies are shown and coverage within these areas is not one
hundred percent.
Comparing so many separately conducted field surveys inevitably means addressing recurring
265. Díes Cusí and Gimeno Martínez 2007.
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problems and reconciling different interpretive schema. We can only be partially successful
in this attempt. ‘Settlement patterns’ as we encounter them are a transformation of the reality
on the ground via decisions about project methodology and the performance and write-up of
that methodology. There is also a lot of value in these differences of approach, as they widen
the range of possible interpretations. Competing methodologies create a “battery of reliable
techniques [of field survey and interpretation]”.266 And as discussed above, the creation of this
information by different teams in different projects is effective in cumulatively covering large
areas but also produces difficulties. But because basic questions of chronology, site interpretation
and quantification are treated differently in each survey, it also raises interpretive issues. I discuss
these issues in the following sections in order to establish a common interpretive background for
the different case studies.

2.2.2 Dating information and periodisation
Site chronology is fundamentally a question of the available ceramic sequences, although sherd
visibility and usage patterns will bias these sequences to some extent, as will the familiarity of
the surveyors with different materials. Of course, non-ceramic remains can also provide dating
evidence. But these are generally only available for excavated sites, which represent a very small
proportion of the total. The field surveys are effectively revealing pottery sherds and occasional
structural remains. Signs of violent destruction may also be used, with caution, to date occupation
to the periods of escalated military conflict known from the historical sources.
Where imported ceramics are present, the pre-Roman (Middle Iberian), Roman Republican (Late
Iberian or Ibero-Roman) and Imperial periods are relatively simple to distinguish, given the wellknown chronologies for such items.267 The most visible Middle Iberian imports are Attic Black
Gloss and red-figure ware, mainly of the fifth and fourth centuries. Although these Black Gloss
266. Terrenato 1996, 217.
267. Imperial should be read as ‘alto imperial’ in the Spanish literature, that is, the Principate, covering the first and
second centuries A.D. I exclude sites of the third century.
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dining pieces can be misleading, as they seem to have been treasured and are commonly found
in third- to second-century contexts.268 This although Republican ware provides a pretty secure
terminus post quem, Attic ware cannot always be used to delineate Middle Iberian from Late
Iberian sites.
In the Early Iberian, Phoenician imports were more prevalent. This becomes the case again
during the third century, sites of which date often include a greater proportion of Punic ware,
both amphorae and vases, along with Massiliote ware.269 There is only a small amount of Italian
ceramics found from this period, circulating mainly in coastal sites.270
The limited presence of Italian forms in the pre-Second Punic War profile means that Roman
or Italian ceramics and local versions of these forms helpfully delineate Republican and later
sites.271 The Republican period is diagnosed using Campanian A tableware and Dressel 1 amphorae.272 Later in the Republic, Campanian B, B-oide and amphorae from recently annexed
north Africa appear.
We can use the ceramic sequence at Kese-Tarraco as a guide.273 Kese-Tarraco is not a perfect
268. Bonet Rosado and Mata Parreño 1998, 68-9. Moret 2002, 123-5 describes an Attic cup of 400 and skyphos of
350-300 found carefully stored with a Campanian A cup produced no earlier than 225 in a San Antonio de Calaceite,
destroyed around 200.
269. Sala Sellés 1998, 32, 41-2. It is important to group the Ibizan (Ebusitan) wares in this group, along with the
more obvious production from Phoenician colonies on the south coast of the Peninsula, the north of Africa, Carthage
itself, and to a lesser extent the Punic cities on Sicily and Sardinia. Cf. the Iberian periodisation of Moret 1996,
27-9, which also stresses a change between the ‘primordial’ Greek influence in the 5th and 4th centuries versus a more
diverse set of influences evidence in the 3rd , particularly Celtiberian and a Punic resurgence. Massiliote ware includes
not just productions from Massilia but also its own colonies on the Golfe du Lion, including the colonies of Emporion
and Rosas (in the modern Cataluña).
270. Bonet Rosado and Ribera i Lacomba 2003, 79. The Italian material is mainly Greco-italic amphorae and tableware from Cales and from the Petites Estampilles workshop. See, e.g., finds of third century Petites Estampilles
pottery in la Punta (Vall d’Uixó, CS), Járrega Domínguez 2010, 423. There is not much from Sicily or Magna Graecia, Sala Sellés 1998, 45.
271. See Bonet Rosado 1995, 529 for a set of 2nd to 1st century sites in València with good dating material, the
characteristic imports she lists are Campanian B, B-oide, and late A, Fine Wall cups, and for amphorae, Dressel
1A, 1B, 1C, Lamb. 2 and Maña C2. The database of the Dirección General de Patrimonio Artistico (DGPA) of the
Generalitat Valenciana recording sites throughout the Valencian Community (essentially, the eastern half of the study
area) is also a useful snapshot of the main ceramic material associated with different periods.
272. The former generally appearing from the early second century; the latter appearing at the earliest, from the late
3rd century. For Black Gloss chronologies in the Iberian peninsula, including in various parts of the study area, see
the contributions in Aquilué Abadías, García Roselló, and Guitart Duran 2000.
273. Díaz García 2000, in particular, pp. 222-9.
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guide for the study area as it is located to the north, more closely connected to the ambit of
the Iberian northeast rather than the Iberian Levante. Additionally, it was the nerve centre of
Roman administrative and military control of Citerior, which may have meant it was a trendsetter or outlier compared to other main centres.274 Nevertheless, the number of well-dated
excavations across the site is excellent and the integrated nature of the port – apparent in the
diverse provenance of the finds – suggests that it provides an image of general trends in the
Roman west rather than just the dynamic of Kese-Tarraco. From the start of the second century,
Campanian A dominates tableware. There is also Black Gloss from Cales. In terms of amphorae,
there is initially Greco-Italic, Greek, Massiliote, and some residual north African Punic, Tunisian
and Ibizan ware. The characteristic local ware, grey Emporitan ware – some imitating imported
Black Gloss forms, some in characteristically local forms – is found throughout coastal Cataluña
throughout the Republic but is is less useful for the study area as it is less common further south.
Through the course of the second century, in tablewares, first Campanian B is added as well as
Fine Wall pottery. In the third quarter, new types are visible, of Campanian B and Fine Wall
(Paredes Fines) as well as smoother Black Gloss from Cales. Pompeian internal red-slip also
appears. Punic amphorae first drop away but then in the later part of the century new Punic
amphorae from areas now under Roman control reappear. Additionally, Dressel 1 amphorae,
and some new productions from Ulterior replace the earlier Greco-italic models. In the early 1st
century, local Campanian B-oide productions appear from Emporitan workshops as do storage
containers from Tripolitania, new Greek amphorae, local imitations of Dressel 1, and Punic
cooking ceramics. Late in this century, Italian sigillata appears, as well as Dressel 2, 3 and 4 and
the local amphorae productions of Tarraconensis and Baetica. The diversification of forms of
Fine Wall also continues to be an important diagnostic marker.
The Imperial period is also relatively cleanly definied in the ceramics, with the appearance of
dolia, new forms of Fine Wall, and regional amphora and sigillata forms, as well as widespread
274. Keay 2001.
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adoption of Roman construction materials and techniques.275 As we have seen, sites which are
categorised as villae, that is, with Roman styles of architectural ornamentation, large-scale specialised processing, a certain scale, and access to communications networks, are almost always
dated from the Augustan period onwards.276
In theory, the evolving profile of imports and different forms within these broad chronological
periods (pre-Roman, Republican and Imperial) mean that, with a sufficient showing from surface
scatters, a more fine-grained chronology could be given, as is the case for excavated sites. In
practice, either through a lack of diagnostic material on the surface, lack of confidence that the
entirety of occupation is reflected in the surface material, or because it is outside project scope,
sites known from surface finds only are seldom given a more exact date than these categories,
and sometimes are classified even more simply, as either ‘Iberian’ or ‘Roman’.277 Nevertheless,
leaving aside the possibility for finer-grained chronologies of the study area, we can at least have
relatively high confidence in those sites identified as having a Republican phase on the basis of
imported ceramics.
Sites lacking imported ceramic material are not as clear cut, owing mainly to uncertainties in the
chronology of Iberian ceramics. On the one hand, there are a number of factors which reduce the
visibility of the Republican period, so that sites of this period may be undercounted when Roman
forms are not found. The main catalogue of Iberian ceramic types – used by most archaeologists
conducting surveys in the study area – simply notes that while the evolution of Iberian ceramic
forms throughout the Middle Iberian period is relatively well understood, there are too few Late
Iberian assemblages to have a good idea of which forms continue, evolve or appear during this
later period and which simply cease to be produced.278 One part of the problem is the poor avail275. The amphorae and sigillata from the late 1st century BCE. Fine Wall: López Mullor 2013.
276. Discussion of villas in the Spanish context, Frías Castillejo 2010, 37-41. Although there is evidence for late
republican villas on the Catalan coast and in the Ebro valley, in most of the study area, and indeed throughout the
peninsula, villa-style production is taken to begin around the time of Augustus. See, again, discussion in ibid., 27-8,
also Bonet Rosado 1995, 529-30 and see Járrega Domínguez 2010, 424-5. See more generally Keay 1992, 1995, on
the marked shift in material culture around the last decades of the Republic and early empire.
277. An exception might be that specifically late first century Republican occupation is sometimes clear or included
within the Imperial period, see below. And note that some studies do attempt to date by century.
278. Mata Parreño and Bonet Rosado 1992, 119. In any event, ceramic sequences differ regionally, bearing in mind
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ability of local ceramic sequences from third century sites, with the consequence that surveys
tend to identify a lot of fifth to fourth century sites and then also many sites from the second
century onward, with an artificial void in between.279 Accordingly, it is unsurprising that some
sites are published as ‘Iberian’ more in the cultural sense than with chronological specificity.
This is a problem because a number of sites, disproportionately smaller rural sites, may not have
imported materials and so either be less visible overall, or dated as solely Middle Iberian despite
continuing occupation in the Republican period.
Additionally, the time periods are also uneven, with the result that we might expect slightly more
Middle Iberian settlements to be found than Republican ones. The Middle Iberian covers perhaps from 450 to 200 in most cases.280 In contast both the Republic and the Principate cover
two centuries each. And in fact sites dated to Augustan period are counted as Imperial, stealing a couple of decades from the Republic. Indeed, there is a case for considering a change in
settlement patterns from the mid-first century in areas of significant Caesarian and Augustan
colonisation, for the study area, maybe in the north, due to sites in the middle Ebro valley, also
in the south around Ilici (Elx, A). Potentially also along the Levantine coast, given claims for
centuriation in Castelló, the reinvigoration of Lauro (Llíria, V) from the ruins of nearby Iberian
Edeta (Tossal de Sant Miguel, Llíria), the refounding of cities such as Valentia, and so on. The
Principate here excludes the third century crisis, which is generally identified separately where
material is included in these surveys.
Obviously there is a separate issue that even the clear chronological boundaries set by historical
events are a lot messier and broader than we might hope for. The sheer length of the Second
Punic War, plus the Ibero-Carthaginian and Ibero-Roman wars on either side of it, mean that there
the wide extent of the study area. In central València, for example, Bonet Rosado 1995, 529 descibes Iberian ceramics
of the Republican period as having similar forms to pre-Roman assemblages, but with worse quality and more orange,
sandy pastes.
279. Although dealing with Alicantine sites specifically, Sala suggests the problem is likely to be found across the
Iberian world, Sala Sellés 1998, 29. Oliver Fox and Gusi i Jener 1998, 81 find the same problem – a lack of 3rd
century contexts – in Castelló. There are, however, the ceramic assemblages of some sites destroyed at the close of
the 3rd century, such as some of the fortified sites around Edeta, or El Amarejo, Bonete AB, as noted above.
280. Investigators generally distinguish Early Iberian sites (550 to 450).
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are four or five decades of relatively intense military conflict which may include the presence
of imported Italo-Roman materials but do not really reflect Ibero-Roman settlement.281 This
period doubtless includes the destruction of some sites, the fortification or substantial changes
in others, as well as, probably exceptionally, the foundation or radical transformation of new
sites, such as new points of control for the imperial powers. Prominent examples such as KeseTarraco, Cartago Nova and even Italica suggest that these garrison cities were often adjacent to
or built upon previous Iberian sites, however. Luckily, some occupation phases from this period
are clearly identifiable (for example, through destruction layers, military finds or Second Punic
War coins), and can be included as part of a pre-Roman settlement pattern.
On the other hand, there is a countervailing problem whereby ‘Late Iberian’ sites may actually include some third century, pre-Roman occupation, rather than solely Republican occupation, creating an awkward mismatch between two periods that are generally used synonymously.
There is some difficulty with Iberian periodisation, which I have generally obscured within a single ‘Middle Iberian’ period.282 For some sequences, the change from typically Middle to Late
Iberian ceramic assemblages may fall much closer to 300 than to the late third or early second
century. This phenonomenon does not include, obviously, those Iberian imitations of Roman or
Italian forms which appear following the arrival of the these items from the time of the Second
Punic War.
As a result of this uncertain transition in the local ceramics, some authors have tended to talk of
a wider Late Iberian period, from 300 to the end of the millenium.283 This is true for common
ceramics but can also be seen in the decorated ware. Middle Iberian fineware decoration is
predominantly geometric but the third century sees figurative and vegetal motifs beginning to be
employed, however, these new additions are much more characteristic of the Republican period.
281. At a minimum, the 44 years of 237 to 194 inclusive.
282. Some authors place more emphasis on a possible ‘crisis’ in the late 4th or early 3rd century and divide the Iberian
period along these lines, e.g. Santos Velasco 1996. And cf. Lorrio Alvarado 1999, 103 on different periodisation for
Celtiberian sites even or near in the study area.
283. In Spanish, this distinction is sometimes made clear by the preference for ‘ibérico tardío’ when describing this
larger period versus ‘ibérico final’ for the last two centuries B.C. only. But this distinction is not universally observed.
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So vegetal motifs can be found in assemblages of sites destroyed in the Second Punic War, such
as El Amarejo (Bonete, AB).284 But surface scatters that include such designs are likely to be
dated to the Ibero-Roman period.
It is unclear which of these two countervailing distortions is more common, I suspect it is the
former: over-counting Middle Iberian sites to the detriment of the Republic.285 In response to
this issue, some authors have suggested that many sites with low-resolution Iberian and Roman
material were likely inhabited during the final two centuries B.C. , and that we simply lack the
specific forms for this period.286 Additionally, where simply an Iberian and a Roman period is
provided, we should understand that although the Republican period is subsumed as ‘Roman’,
some of the later ‘Roman’ sites will not have been developed while some of the ‘Iberian’ sites
doubtless continued. Finally, there is a tendency for different projects to find particular types of
site. Most simply, Iberianists generally identify (or publish) more Iberian than Roman sites, and
the Romanists vice versa.
In the sections below, I have followed the chronological classifications of the different authors,
who generally fits within the standard three-phase picture: pre-Roman, Republican and Imperial.
But given the foregoing discussion, it is important to remember that the apparent shifts over
time are more suggestive than exact. Without excavations or attempts to closely date ceramic
assemblages, we should take these shifting patterns as impressions of changes over time, rather
than static sets of sites inhabited for centuries and then uniformly moved or continued at the
moments in time convenient to our overly-broad dating schema.287
A further issue is the nature of site continuity. Without excavations, it is very difficult to see
changes in the size and character of settlements over time. As we will see, this is particularly
284. Broncano Rodríguez 1984, 79. El Amarejo still shows a heavy predominance of geometric decoration over
animal or vegetal decoration, however. The imported material is Campanian and Petites Estampilles Black Gloss
bowls and plates, as well as some Punic red gloss plates.
285. Based on the higher numbers of Middle Iberian sites found in most surveys. Such an effect will vary regionally
and by survey depending on the main diagnostic types and the approach of the surveyors, however.
286. E.g., Albiach Descals 2013b, 279.
287. See Pelgrom et al. 2014 for a survey project in which surface ceramics are dated to quarter centuries or even
decades in order to better understand such transitions in the periodisation.
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important when the number of sites in an area changes. As a general rule, fluctuations in the
population of the remaining sites will make up at least a part of the difference.288 The converse of this example is that different interpretational frameworks mean that small nucleated
sites can be classed as villages or towns in the Iberian period and then become villae in the
Principate.289

2.2.3 Site categorisation
Settlements are tricky to handle as they are clearly not a simple type of thing. Their concrete
located-ness, the durability of their materials, the effort invested in erecting and maintaing their
physical structures, favour or even determine particular assemblages and sequences of action,
while precluding others.290 We might expect, then, that the role of each settlement becomes
so routine that it can barely be said to be mediating anymore, rather it fulfils a unanimously
understood function; when the role of the village as a village appears ‘natural’.291 We do not
actually know what such a state looks like for Republican Iberia, however. Moreover, too many
things happen in settlements for them all to be neatly codified, so opportunities for settlements
to mediate again would constantly arise. At some junctures, with the appearance of new people,
objects or information, reconfiguring a settlement’s role would be inevitable. We can imagine
288. Alcock 1993, 82-96, 105-14 brings out these issues clearly in her work on pre-Roman and Roman Greece.
289. Frías Castillejo 2010, 235 notes many villae have earlier Iberian occupation. She also discusses the question of
Roman involvement in villa-building, pp. 27-8. On the other hand, Moratalla Jávega 2004, 931 argues for some nonIberian settlement in the same area (along the Alicantine coast) by the late 2nd century. Note that Phillipo 2013 suggests
around 80,000 adult male Italian migrants in the peninsula as a whole by the mid 1st century, but that settlement outside
of coastal centres (or inland at all) was exceptional. This would support Frías’ interpretation. Bonet Rosado 1995, 529
also discusses high levels of site continuity in the Camp de Turia around the change of the era, implying population
continuity. Similar continuity from Iberian population to Roman villas, indeed extending back to Argaric and even
neolithic settlement, is found in Murcia: Almudayna 1991, 61-2. Of course, from an ANT perspective, material
changes – in building materials, pottery forms, or whatever – necessarily change the assemblage and so the nature
of the settlement, but this does not mean that we must subscribe to the notion of a uniform change in the cultural
designation of the site; we should instead take the significance of such material changes as an open question.
290. On the composite nature of a settlement’s agency, see the description of Saxo-Norman Southampton in Jervis
2013, 228. The author argues that the functioning of Southampton as a port was achieved through different types
of actors. One of these is the location, at the confluence of the rivers Itchen and Test on the south coast, but at this
location were also brought together the maritime technologies, materials of trade, administrative decisions and so on
that constitute a port.
291. Although, on the difficulty in locking down the behaviour of a mediator in this way, such that it can be treated
as a dumb intermediary, see Latour 2005, 40.
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this both in terms of new roles for settlements and a change in the assemblage that constitutes a
settlement.292
What do the dots on the map signify then? Without excavations, site typologies must match their
criteria to qualities of the diagnostic material: density, extent, functionality, location and so on.
Two broad types of categorisation are common, but their use is intertwined and not completely
complementary. The simplest categorisation is based on size, with an explicit or implicit understanding of what constitutes a small, medium or large site. But few authors use a purely sizebased approach. This is because estimating size and then converting it to a useful description of
the site is difficult. Unless a site has been excavated (uncommon) or was fortified (common only
for certain types of site), then surface scatters must be used, which can be difficult to define on
the ground, and even more difficult to relate to an original settlement reality. This is particularly
true in areas where slope-wash is a concern, which means a lot of Iberian sites, given a study area
with torrential rainfall patterns, low vegetative cover and many sites on slopes. But it is also true
of sites with low sherd density, such that distinguishing a site from its ‘halo’ is difficult. Moreover, size does not convey some aspects that can be seen during survey and which seem crucial to
conveying the settlement reality. Elevated sites with exceptional visibility, ports, fortified sites,
evidence of intensive production activities like metal slag or concentrations of poorly fired pottery all speak of functional differentiation between settlements. Tied in with this differentiation
are questions about the intensity of settlement, with the general assumption that sprawling rural
sites might have a similar extent but a much lower population than nucleated ‘towns’, even if
this is inferred primarily from sherd density (or traces of fortification). This leads many authors
to use functional categories, or more commonly, a hybrid size-function approach.
Table 2.1 presents some of the settlement rankings used in the study area.293 This covers the basic categories of settlement, and ignores – or includes within the size-based category – specific
292. See Latour 2005, 39.
293. These studies are summarised in Bonet Rosado and Vives-Ferrándiz Sánchez 2003, except La Serreta and Algarra valley, which follow Grau Mira 2000 and Marín Rubio 2004 respectively. Both of these authors divide the ‘normal’ oppida, at 1.5-3ha and 1-4ha respectively, from a single large settlement which clearly exceeds these bounds, as
I have done in Table 2.1.
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functional designations of sites, such as watchtowers, workshops, sanctuaries, ports, necropoleis
and so on. I include these specialised categories as an appropriately sized residence where possible, particularly in the case of watchtowers (atalayas). Often, a small, fortified site in an elevated
position will be designated as a watchtower but will otherwise appear to function in many ways
like a similar-sized, undefended settlement on the plain, with various production and processing
activities being carried out within the complex.294 Notice the gaps between each category, as
investigators respond to patterns of settlement size in their area of investigation, which is both
useful for understanding each case study and problematic for comparative analysis.295
Rank
Centre
Oppidum
Settlement
Farm

Castelló
2-8
0.3-0.7
0.01-0.05

Arse
8
5
0.5-1
0.1-0.25

Kelin
10
2.5-9
0.5-2.5
<0.5

Edeta
15
0.5-2
0.1-0.25

La Serreta
5.5
1.5-3
0.5-1
<0.5

Algarra
8+
1-4
0.6-1
<0.2; 0.2-0.6

Table 2.1: Comparative rank size paradigms for Iberian settlements (hectares)
There are some differences here in where the investigators locate the typical breaks amongst
the sites found, creating groupings of size ranges that in theory relate to past subtleties in the
settlement hierarchy. But overall, they are broadly comparable, especially remembering that
they roughly approximate a spectrum of sites.296
To discuss these categories briefly, for the first category, in many cases – such as those of ArseSaguntum, Saiti-Saetabis, Edeta, Kili-Gili, maybe Kelin, La Serreta, maybe Republican El Palao
de Alcañiz and probably Cerro Viejo in the Algarra valley – one settlement is much larger than
the others and so is assumed to function in some ways as a regional capital.297 Size is not the
only criterion for such ‘urban’ or ‘capitality’ status, however, as we shall see.
But there are a number of other centres which are also large, fortified and generally in prominent
294. The classic example is Puntal dels Llops, introduced above and see also below.
295. Witcher 2006, 98, 106-7, Witcher 2012, 13.
296. Perhaps to be expected given these surveys are located reasonably close to each other and were carried out by
investigators from just a few institutions. Possibly, if more surveys from La Mancha and Aragón were available, we
might see some more differences.
297. Kelin receives an asterisk for the poor state of knowledge of the apparently large site under modern Requena.
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positions, even if they are clearly not the size of the largest centres. These settlements are conventionally described as oppida, (not excluding that the largest centres may be described under
the same label as well).298 In most areas, these secondary oppida are clustered in the 1.5 to 3
hectare band but some are larger, such that the line between the largest and the secondary oppida is sometimes difficult to maintain. In some cases, they are treated as ‘secondary centres’ in
the sense that once one oppidum is not only larger than the rest but has a more diverse material
register – and possibly prominence in the historical sources or as a centre of coin emission –
other oppida are thought to be overshadowed and perhaps may have been formally or effectively
subservient to the leading centre.
A clear example of this usage is found in recent work by Ignacio Grau on the valleys of northern Alacant. Here the largest nodes in the fourth-century settlement system are around seven
medium-sized fortified sites, each with its own halo of smaller, rural satellite sites. Generally
each valley or section of the valley appears to have had one such pre-eminent oppidum.299 But
in the third century one of these sites (La Serreta) grows much larger than the others and appears to dominate the whole area, including the other oppida. In one sense, we can talk of all
these sites as oppida: relatively large, fortified sites with an armed elite in residence and some
centralisation of organisation (such as finds of writing tablets in these sites). But it also seems
that La Serreta was able to distinguish itself, a phenomenon which appears to be expressed in its
new-found dominance of cult activity through the region.300
Although I have maintained these differences in the presentation of the data, I do not want to read
too much into the significance of these two categories at this time, as I defer consideration of
what these sites are doing to the end of the chapter and the following chapter. Why is this? This
is an important actor-network move: to not pre-define what settlements are and so what they
can do. But it is not unprecedented in the scholarly literature either. For example, Woolf has
argued that given the variation in ‘scale, form, function and chronology’ of Gallic oppida, it is
298. Grau Mira 2016, 111, cf., Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987.
299. Grau Mira 2014, 126.
300. Grau Mira 2016, 114-6.
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the concentration of social power that their construction represents that they have in common.301
Hence they remain comparable. Such variability is clearly evident in the Iberian oppida as well,
even if the scales are different. One of the earliest settlement rank paradigms for central València
proposed three ranks of oppida below the largest ‘cities’.302 These were sized 3-5 hectares, 1-1.5
hectares, and 0.4-0.7 hectares respectively, with another category of watchtowers (and farms)
of around 0.25 hectares.303 The lesson from Woolf then is to retain the potential for comparability alongside the aspects of differentiation. In this sense, ‘oppidum’ is actually a useful term
because it is so indiscriminately applied in the historical sources and modern investigators have
increasingly recognised the width of this application. The uncertainty and wide range of semantic meaning in the scholarly use of the term is a feature not a bug. It allows us to defer explanation
as we identify what is causing differences and which differences are decisive.
The medium-sized settlements are generally seen as towns or villages.304 Finally, the smallest
rural settlements are described as farmsteads or hamlets.305 But there are exceptions, such as in
the comarca of Requena-Utiel (around the central site of Kelin), where the investigators identify
a further division amongst the larger rural sites, which are believed to have been residential, and
smaller barns, cabins and shelters, which the investigators believe were mainly used to store
tools and produce, and maybe also for processing, shelter or temporary residence during busy
seasons.306
301. Woolf 1993.
302. Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987, 138-9.
303. This is orders of magnitude smaller than is the case for the oppida of temperature Europe, where the a different
settlement and population dynamic applied and accordingly the term is used differently in modern scholarship.
304. Pueblos or aldeas.
305. Hábitats, caseríos, alquerías or granjas.
306. Moreno Martín and Quixal Santos 2009. In the terminology of Moreno Martín 2011, 75, the larger are termed
hábitats rurales and the smaller establecimientos rurales or casas del campo.
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A simplified classification
Another way to name these categories of sites is through broad terms such as dispersed, nucleated
and urban.307 Of course, the combination of size and functional attributes into a single schema
comes loaded with normative ideas about settlement hierarchies and social organisation. It is
hard to get away from these, nor would we want to completely. Briefly, larger sites are assumed
to host more complex activities. The obvious formal expression is found Central Place Theory,
where functions are distributed across settlements according to their need for access and the
complexity of the activity.308 The prime example of this is the emphasis on the city, which
traditionally emerges as a qualitative break from other settlement, not just in terms of size, but
in terms of a different political, administrative and economic role; different, that is, both from
other sites and from what went before.
In such debates, then, ‘urban’ is not at all a neutral term, and is associated with specific claims
about the organisation mode of a particular society. But, again, I am deferring these kinds of
judgements, and will treat the status of the large centres as ‘cities’ as extraneous to the argument
until we can see them acting in a way which justifies the usage.309 Remembering the foregoing
discussion of heterarchy, an important corrective to a unipolar focus on the city as the pinnacle
of interest is the observation that many forms of state organisation can occur without cities.310
For now, I use urban in the sense that there are so many more people here that we might expect
qualitative differences in what is going on.
This use of ‘urban’ is also found in the literature as a contrast from ‘rural’. As we have seen,
307. Fentress 2009, 149.
308. See the model of Renfrew 1975, with a heavy focus on redistributive aspects.
309. See Latour 2005 for such strategic use of fixed, ‘pre-determined’ social categories as placeholders for things
that are not currently important to the argument. On the question of using settlement hierarchies at all, Sherratt 1996
creates a schematic opposition between a more functionally-determined ‘settlement studies’ tradition and a romantic
‘landscape studies’ literature, which within archaeology might fall along the lines of the processual versus postprocessual divide. This kind of objective-subjective binary is anathema to ANT, which would insist on the ability
of landscape or settlement features to express themselves, in conjunction with other actors. That is, a house or a
monument can do many things but it must be observed to be having these effects, and we must describe the ways in
which each effect is mobilised.
310. See the discussion in G. Bradley 2000, 31-7.
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when there are many small settlements which still contain groups of households rather than a
single household, this simple binary becomes more problematic. Nonetheless, clearly a settlement containing thousands of inhabitants is qualitatively different from a settlement containing
one family (extended or nuclear, with dependent or enslaved workers or without) or even a handful of extended families. Mogens Hansen, for example, when working on Greek demography,
uses the division of ‘rural’ versus ‘urban’ when making high level judgments about the distribution of the total population of a polis.311 Sue Alcock used the division between ‘the city and
the countryside’, between urban and rural, not to make any particular claims about the nature
of city life in Classical, Hellensitic and Roman Greece, but rather to discuss the way in which
poorer labouring families might at some points reside on the land and at some points commute
to the land from larger centres, centres in which they might be better-placed to make ends meet
by finding additional ‘labour-for-hire’ jobs.312 It is to avail myself of this distinction that I use
‘urban’ to refer to the small number of very large centres whose size at least elevates them about
their peers in the Iberian settlement landscape.
Because I am interested in groups and so the number of people at different sites, I do not want to
lose sight of the size of different settlements, even though I am wary about importing many of
the connotations that have built up around the words we need to describe settlements of different
sizes. In Table 2.2, I reclassify sites according to a single paradigm. I have divided the nucleated
sites into small and large categories, reserving urban for the largest sites only.313 This reclassification is only partial. Survey teams generally only quantify site size for a proportion of sites
in their study area, where they have confidence in the estimate. The remaining sites are qualitatively described as smaller or larger.314 Alternately, all sites may be categorised according to
their own schema. I have had to judge how best to fit these descriptions or original hierarchies
311. Hansen 2006.
312. Alcock 1993, 93 ff. See also similar usage in Witcher 2011, Fentress 2009.
313. As noted, these sites are generally considered to play the role of capital in their respective territories: Central
Places in the classic formulation.
314. The most difficult judgement is determining whether a small site, less likely to be quantified anyway, is small
nucleated or dispersed, given the resulting difference in population size, see below.
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within my own categories. In the latter case, I therefore retain the same general structure as in
those original schemas.
Rank
Urban
Large Nucleated
Small Nucleated
Dispersed

Extension (hectares)
>2.5
1.1-2.5
0.51-1
<=0.5

Table 2.2: Rank size paradigm for settlements
The ‘dispersed’ category is trying to capture settlements of one or just a few households, which
we might also expect to have low investment in communal infrastructure (such as streets, fortifications or public buildings). Basing this judgement on size, however, means that some small
settlements with an apparently high density of inhabitants, often fortified as well, would strictly
be included within this category. I solve this problem by allowing smaller fortified areas into
my ‘small nucleated’ category, hence boosting their assumed populations.315 Basically, I want
to use classification to allow me to compare areas, but also allow my categorisation of sites each
area to be guided by the judgements that the different survey teams were reporting.

2.2.4 From settlements to inhabitants
Of course, we want to have an idea of how many people are living in different settlements. Populations fluctuate over both the short and long term. Our impression of the profile of the Iberian
population is limited by our lack of necropolis evidence from this period. And such evidence,
even if it were found, would still be of limited usefulness given that the Iberians cremated their
dead. As such, attempts at population estimates have focused on estimating the number of inhabitants in various settlements.316 This is generally calculated for nucleated sites as a function of
the likely number of inhabitants per hectare, or as a function of the number of rooms or houses.
315. And a similar slippage in some instances where a fortified, elevated site with prominent features just under 1
hectare is nonetheless included in the Large Nucleated category.
316. Moreno Martín and Valor Abad 2010, 246.
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For small, dispersed settlements, it is more common to propose a typical number of households
and so inhabitants.317
Some population estimates have been made of completely excavated sites in the study area. The
0.06 hectare Middle Iberian hillfort of Puntal dels Llops (Olocau, V) is estimated to have housed
twenty to forty people in a seventeen room, two-story fortified compound.318 The 0.1 hectare
Middle Iberian fortified site, Castellet de Bernabé (Llíria, V) is estimated to have housed forty-six
to sixty people in a thirty-five room, two-story compound.319
But fully excavated sites are rare, so methods are required to estimate partially and non-excavated
sites. One approach is seen in the estimate for the urban population of the Middle Iberian oppidum of La Bastida de les Alcusses (Moixent, V).320 By extrapolating from the third of the site
excavated so far, the excavators suggest a total of ninety to 120 houses across the whole, 4.2
hectare walled site and so 450 to 840 inhabitants.321 A slightly different approach was taken for
the ten hectare Middle and Late Iberian site of Kelin (Los Villares, Caudete de las Fuentes, V).322
Again, the site is only partially excavated. Here the investigators ascertained the proportion of
the excavated site dedicated to housing. The applied this proportion to the entire area of Kelin,
excavated or not, giving the total area of housing. They divided this by the average size of houses
found in the excavated area (78m2 ), then multiplied the resulting, hypothetical number of houses
317. Witcher 2011, 46.
318. Figure 2.3a. Bonet Rosado and Mata Parreño 2002, 210-11. Of the 600m2 walled area, there is 294m2 habitable
space, or 441m2 after allowing for the second story. The authors calculate that on-site grain storage would have
sufficed for 43 to 55 persons for one year, although a calculation requiring a mixed diet of cereal, legumes, wine and
oil suggests storage for only 24 persons. Twenty to forty inhabitants is at the lower end of the range of population
estimates though, some of the ethnographic parallels actually suggest much higher figures, perhaps forty to ninety.
319. Figure 2.3b. Guérin Fockedey 1999, 96-7, Guérin Fockedey 2003, 4. The lower figure is based on density over
the entire site (resulting in 3-4 persons per hearth) and the upper on density of the habitational areas, resulting in
around 5 persons per hearth. It is worth noting that both of these sites are almost a single structure formed around a
central street, with rooms adjoining each other and backing onto the defensive wall. As such, they don’t have separate
‘houses’ per se, although in the case of Castellet de Bernabé there is one multi-room residence shielded from the main
street and with its own separate entrance.
320. See Figure 1c in the Preface.
321. Bonet Rosado and Vives-Ferrándiz Sánchez 2011, 93. This assumes 5 to 7 occupants per house, following
ethnographic analogies.
322. Figure 2.3c. This is a partially reconstructed house on the site but note the wide spacing (and regular plan) of
surrounding streets.
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(a) Puntal dels Llops

(b) Castellet de Bernabé

(c) Kelin

(d) Edeta

Figure 2.3: Iberian urban planning
across the whole site by 4.5 to represent an average household of four to five people.323 This calculation yields 3,808 inhabitants (and 846 houses) for the 10 hectare site: a much greater density
than in La Bastida.324 The authors then applied this density (26m2 per inhabitant) to other sites
in the comarca where fortifications delimited a clear settlement area, (that is, nucleated sites).325
323. Moreno Martín and Valor Abad 2010, 251-3.
324. Despite the higher estimate of inhabitants per household at La Bastida. But note below the problems with
relative urban densities in Iberia.
325. The only exception is unwalled Cerro de la Cabeza, Moreno Martín and Valor Abad 2010, 250. The authors
also include a second set of calculations which slightly adjust population depending on settlement size, to yield higher
densities in larger settlements and vice versa, ibid., 255. Given that the sites are all nucleated, we lack excavations to
reveal site structure, there is no discussion of where topography forces different uses of space, and also the negligible
amount of variation produced in a calculation with significant uncertainty over the inputs (people per household,
the representativeness of the excavated sector of Kelin), I have ignored this second set of calculations. The figures
presented for the simple application of settlement density in Kelin to the area of other settlements are slightly different
to those I found recreating this analysis. For example, the 2,593 inhabitants estimated for the 6.8125ha site of Requena
is less than the 2,620 that would be expected given 26m2 per inhabitant. Whether this is due to an unmentioned
rounding in the process or some other factor is unclear but again, the results should be seen as suggestive of population
size rather than as an actual number of individuals.
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They also show how some of the estimations of population density would apply to two excavated
rural sites but note that applying these calculations to the area of ceramic dispersal would require
changes to the approach.326
This calculation gives a lower number of inhabitants for small, nucleated sites than have been
estimated for the comparable sites of Puntal dels Llops and Castellet del Bernabé.327 On the
other hand, this figure suggests 1,615 inhabitants for La Bastide de les Alcusses, around twice
as many as the upper limit suggested by the investigators of that site. Although settlement at La
Bastida is perhaps a special case. It is founded ex novo in the late fourth century and inhabited
for less than a century, perhaps as a consequence settlement seems unusually sparse.
How then, would this calculation apply to the catagories of settlement type I set out above? For
the largest centres then, it gives a population in the low thousands. My urban category equates
to nearly two thousand inhabitants for a five hectare site and nearly four thousand for a ten
hectare site. But other work on Greek and Italian towns has assumed perhaps one hundred and
twenty inhabitants per hectare, and up to a maximum of two hundred.328 This would reduce the
population of five or ten hectare urban centres to 600-1,000 and 1,200-2,000 respectively.
For our purposes, either calculus is plausbile and in any case, a clearer picture of the average
Iberian town, and so whether Iberian towns did have greater densities than their counterparts, will
have to await further excavation.329 I am inclined to accept somewhat higher figures for Iberian
326. These sites are El Zoquete (0.025ha), where the most appropriate anthropological and archaeological parallels
suggest 4 to 10 inhabitants, but other ethnographic analogies suggest up to 50; and La Rambla de la Alcantarilla
(0.015ha), where appropriate parallels suggest 3 to 6 inhabitants but others up to 30, Moreno Martín and Valor Abad
2010, 249-50.
327. 26m2 per inhabitant (over the whole site not just habitable space) suggests 23 inhabitants for Puntal dels Llops
and 38 for Castellet de Bernabé, both are at the bottom of the ranges suggested by excavators. Considering mainly
Early Iberian settlements around the northern edge of the study area, Gracia et al. 1996, 184 suggest these small
settlements might have housed from seventy to 150 people, a somewhat denser estimate than the calculations given
here.
328. Fentress 2009, 135-6. Incidentally, this gives 504-840 residents for la Bastida, almost exactly in line with the
excavator’s estimates. The calculation for Kelin suggests a much higher 384 per hectare.
329. Bonet Rosado 1995, 519 suggests that they did, or at least that Iberian towns on hilltops, (which is many of
them), did. These sites have multi-story, small-roomed houses bunched together in lines following the topography,
which she compares to still-existing Berber villages, Greek island towns in the Aegean, and the pueblos blancos on
the south coast of Spain for their dense, labyrinthine urban layout. She contrasts this with a more ‘Hellenistic’ use of
urban space in Iberian settlements on flat sites. See Figure 2.3d, showing terraced houses at Edeta.
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urban sites, given the shortage of public spaces and of evidence for urban gardens, the relatively
small size of the main Iberian centres, and the congested hilltop locations of many Iberian centres,
which sometimes use terracing to utilise the limited available building space.330
For the larger nucleated sites, the largest at 2.5 hectares would likely include up to one thousand
inhabitants. For small nucleated sites, from 0.5 to one hectare in size, but also including some
smaller nucleated sites, we might expect up to perhaps 380 inhabitants.331
A better approach to the dispersed category of sites is to focus on their apparent nature as residences for one or just a few households.332 As to the question of how many households constitute
a nucleated settlement, there is no clear answer, as the floor plans of some nucleated sites do not
contain clear ‘household’ boundaries. Instead, I have suggested a threshold of 0.5 hectares, with
density to be considered as well. For dispersed sites, up to 0.5 hectares, an average of twenty
persons is often taken as normal but that implies three to four households. For single household sites, four to seven inhabitants might be more likely.333 The typicality of single, ‘nuclear’
households is unclear, however.
I update Table 2.2 as shown in Table 2.3. The lower end of the range for urban centres is extended
to included estimates comparable with non-Iberian studies, while the upper limit equates to the
higher estimates for the ten hectare site of Kelin. This could be low for third century Edeta, which
may well have covered up to 15ha. I do not include a typical estimate given the low number of
these centres.
For the large nucleated sites, I have left the range as per the estimates of population density for
330. E.g., at Edeta (Tossal de Sant Miguel, Llíria, V), Bonet Rosado 1995, and at El Amarejo (Bonete, AB), Broncano
Rodríguez 1984, 80-3.
331. Cf. villages of 8 to 16 households, and so 40-80 people and villas of 30-50 people, in Fentress 2009, 135.
Looking at the hinterland of Rome, Witcher 2005, 128 gives farms as less than 0.1 hectare, with 5-15 inhabitants;
villa of more than 0.1 hectare with 15-50 persons, probably at the lower end; villages of around 50-100 persons; and
‘small towns’ which are a similar size to the urban centres in the study area with 500-3,000 inhabitants. Clearly the
density of habitation around Rome is a special case, although the relative size of the different types of settlement may
not be as distorted.
332. Fentress 2009, 133.
333. The ‘variable’ estimate of Moreno Martín and Valor Abad 2010, 255, above, suggests that El Zoquete, a rural
settlement of 0.025ha, would have perhaps 5 inhabitants, half that implied by the urban densities.
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Rank
Urban
Large Nucleated
Small Nucleated
Dispersed

Extension (ha)
>2.5
1.1-2.5
0.51-1
≤0.5

Population Range
600-3,800
380-960
40-380
5-50

Typical?
500?
200?
15?

Table 2.3: Rank size and population paradigm for settlements
Kelin, with a typical estimate at the lower end of this range, based simply on the clustering of
nucleated sites in that comarca with less than 1.6 hectares in size.334 The small nucleated sites
are more difficult, as they include some sites under 0.5 hectares, so I have extended the lower
range to include even small hillforts like Puntal dels Llops. Remembering that this range seemed
to be underestimating density at these small sites, the question is whether estimate is still low for
0.5 hectare sites, or even for the large nucleated sites. If so, the range should be pushed higher
for such sites.
It is unclear for the dispersed sites whether a single household or a small number of households
is typical. I have used the upper limit of a ‘farm’ range to reflect a two or three household
settlement, although more village-type settlement would raise this and more single-household
farms would decrease it. The question of whether a ‘typical’ settlement exists will be considered
further in the case studies themselves.

2.3 Settlement data
The case study areas were introduced in Figure 2.1. In this section, I present the settlement in
each case study, (proceeding roughly from north to south,), for each era that has data available,
and categorised according to the schema set out above in Section 2.2.3.335 The background used
for each map is a hillshade which makes the topography easily visible. The hillshade is partly
misleading, however, in that it fails to bring out marshy ground, which relates to the problem in
334. Moreno Martín and Valor Abad 2010, 249, 255.
335. With discussion of the modifications necessary in many instances. I have labelled a few important sites and
major rivers for clarity but the emphasis is on the settlement pattern as a whole.
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ascertaining lagoon and swamp areas in antiquity. Moreover, vegetation has been filtered out of
the topographical data in the DEM, and in any case modern vegetation is a fraction of past forest
cover.336 The ready distinction of flat and rugged land in the DEM thus elides these important
aspects of the ancient landscape.
Finally, roads are not shown as the available evidence is so heavily weighted to trunk roads
rather than local road networks (see Chapter 7). Rivers are included as light black lines and an
indication of the case study area included as a broken, heavy black line. These limits do not
represent the areas actually surveyed and should be taken as a guide to the area of interest at
best. In some cases no such border is provided and I have added a (slightly enlarged) convex
hull around the sites in the study. My intention at this stage is simply to present the settlement
data, only commenting briefly on points in each study area that allow us to re-examine the model
of settlement typologies set out in Section 2.2.3.

Matarraña, Guadalope and Regallo valleys
Southern Aragón as a whole is less well-represented in terms of intensive survey than some other
parts of the study area, although many small oppida are known throughout Teruel, Bajo Aragón,
and the Jalón valley. For the case study in Bajo Aragón, I use an article authored by Salvador
Melguizo, José Benavente, Manuel Bea and Alfredo Blanco that collates surveys along the Regallo, Guadalope and Matarraña rivers.337 This area is divided from Castelló by the Maestrazgo
to the east and southeast, and also becomes more mountainous in the south and southwest, toward
the modern city of Teruel.
The authors present three phases of settlement, of which the familiar Middle Iberian (fifth to late
336. E.g., Livy, 28.1.6, says of a march of M. Silanus in 207 that “rough roads and narrow passes with thick forest,
as there mostly is in Spain, impeded [him]”, inpediebant autem et asperitates viarum et angustiae saltibus crebris, ut
pleraque Hispaniae sunt, inclusae.
337. Melguizo et al. 2012, see p. 148 for underlying surveys. Given the nature of this work, the authors do not
delineate a ‘study area’ as such, and where this is needed in the following analysis, I simply use a convex hull of all
points, as noted above. Because I avoid simple ‘density by area’ measurements, the specific dimensions of the study
area should not affect the analysis.
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Figure 2.4: Middle Iberian settlement in the Matarraña, Guadalope and Regallo valleys
third centuries) and Late Iberian phases are relevant.338 The Late Iberian phase excludes the final
third of the 1st century, as the area is substantially depopulated from around the time of Augustus.339 Because they are drawing on smaller surveys for the most part, the dating evidence used
varies according to the underlying works, and the authors point to the diversity of dating schema
used by these different investigators.340 The authors do indicate some sites as more uncertain
than others. I have chosen to include these sites, both because the risks are already weighted
338. The authors include an Early Iberian phase as well, from 650-500.
339. Melguizo et al. 2012, 149.
340. Ibid., 148.
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Figure 2.5: Late Iberian settlement in the Matarraña, Guadalope and Regallo valleys
toward undercounting settlement and also because the analytical techniques used should not be
thrown by a small number of possibly erroneous sites.
Figure 2.4 shows Middle Iberian settlement in these valleys. The rank sizes of these sites have
not been systematically compiled, and as such all these sites are categorised as unknown. The
authors note that the lower Guadalope has been prospected, so the lack of settlement there is not
a reflection of low coverage. The authors do not discuss possible problems of alluviation. On
the other hand, the final stretch of the Matarraña has not been prospected. So the areas of dense
settlement separated by areas of minimal settlement are partly reliable and partly an artefact of
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survey coverage.
Figure 2.5 shows Late Iberian settlement in the same area. In contrast to the previous map,
some of the larger sites have been categorised, particularly along the Regallo, providing a partial
impression of the settlement hierarchy. This data is too patchy to conduct an analysis of the ratio
of dispersed to nucleated settlement, as I do below for other case studies, however.
The continuity of many of these larger sites from the Middle to the Late Iberian period fits with
generally continuity in areas of occupation, even as overall site numbers decline. Finally, the
general trend seems to be to consolidate population nearer to the most productive soils.341 Accordingly, the Republican period includes the largest sites: Torre Cremada, at just over one
hectare, and the largest known site in the area, El Palao de Alcañiz, possibly ancient UsekerteOsicerda, which covers around three hectares.342
El Palao is not only the largest centre in the area – and larger than previous centres in the area
– but also stands out from surrounding oppida for its apparently public (and possibly religious)
buildings in the acropolis.343 It is difficult to talk of El Palao as organising Late Iberian settlement
in the area, however. As previously noted, settlement is in similar areas to the Middle Iberian
period. Moreover, El Palao is isolated from a chain of large sites along the Regallo valley all the
way to the Ebro that were intervisible to each other.344 The authors also distinguish the largest
town of El Palao from other, contemporary Ibero-Roman towns (in surrounding districts) due to
its lack of Roman urban planning or buildings. The site does not appear to have orthogonal layout,
patio-style houses, Hellenistic in antis temples, a horreum, or thermae, although a Corinthian
capital has been found along with an opus signinum mosaic floor.345 Indeed, in many ways, El
341. Melguizo and Moret 2007, 322.
342. Benavente Serrano, Marco Simón, and Moret 2003, 231-2, 242. Although the site had been occupied in earlier
periods and exact dates for initial occupation in the Iberian period are unknown, Black Gloss finds suggest El Palao
was occupied from the late 3rd or early 2nd century until it was at least partially abandoned around A.D. 70 (Ibid., 231).
Other suggestions for the location of the Usekerte-Osicerda mint incude another site near Alcañiz: La Caraza de Val
de Vallerías; or La Puebla de Híjar, where coins from Osicerda has also been found: Ibid., 241, and cf. Gomis Justo
1996, 326-7.
343. Benavente Serrano, Marco Simón, and Moret 2003, 232.
344. See the map in Melguizo and Moret 2007, 321.
345. Benavente Serrano, Marco Simón, and Moret 2003, 231-4.
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Palao, despite its larger size, is comparable to earlier and contemporary towns in the area. Even its
large “undoubtably public and monumental” cistern has equivalents in the area.346 Focusing on
larger centres in general, we can point out that many of the towns in Bajo Aragón are comparable
on the basis of similar urban layouts, weak fortifications, elevated locations, communal rock-cut
cisterns and a regional style of round bastion in hexagonal brickwork.347 Yet despite all being
of a relatively small size (something true even of El Palao), at the same time there are marked
differences in size among these towns. Els Castellans, San Antonio, Torre Cremada and El
Palao are each larger than the preceding site by a factor of three.348 Pierre Moret points out that
differences in the absolute size of settlements are generally not decisive in creating a hierarchy
between ‘peer’ settlements.349 Of course, this range of small, densely built centres on defensible
positions, often fortified, is not just common to Bajo Aragón, but to many parts of Iberia, as we
shall see, and was in fact a feature of the ancient Mediterranean.350
To summarise then, Bajo Aragón immediately complicates our clean settlement hierarchy. It has
a number of large sites which have very different sizes and some unusual individual features,
yet strong regional commonalities regardless of size. One of these commonalities: their location
on hilltops, means that scholars have been able to identify dense networks of inter-visibility
between sites. Yet these networks are not organised in a way which reflects a hierarchy within
the nucleated sites, unsurprisingly as they are determined by geographical factors. Moreover, the
hilltop locations – and perhaps the interlocking nature of ‘calle central’ construction – restrain
346. Benavente Serrano, Marco Simón, and Moret 2003, 232: “indudable carácter público y monumental”. Comparators at San Antonio and Palermo I: Melguizo and Moret 2007, 311, 318.
347. Ibid., 308-10, although note the separate acropolis at the nearby sites of La Tallada de Caspe, 4th to 1st centuries.
Palermo I de Caspe: mainly 2nd -1st centuries, ibid., 310. Cf. the acropolis at El Palao de Alcañiz: Benavente Serrano,
Marco Simón, and Moret 2003, see below. El Palao also has an acropolis and a (possible) oval tower and is located
on a hill commanding the surrounding plain.
348. Although as said, all are relatively small: 0.1ha., 0.3ha., 1.04ha and around 3ha respectively. Compare the plans
of the first three, shown at the same scale in Melguizo and Moret 2007, 309. Remembering that these sites are not
completely contemporaneous: San Antonio is from the 5th century with additions in mid-3rd , then violently destroyed
in the late 3rd or early 2nd century; Els Castellans de Cretas: 3rd -1st centuries; Torre Cremada de Valdetormo: mainly
1st century; and El Palao perhaps late 3rd B.C. to late 1st A.D. as per n. 342.
349. Moret 2002, 127-8, drawing on ethnographic examples.
350. Melguizo et al. 2012, 164 (citing Moret 1996, 149-50), considering the case El Taratrato, a 0.18ha ‘calle central’
Middle Iberian settlement on a low rise with ditch, tower and party-wall defenses.
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the adoption of orthogonal planning or private building of larger houses that in other areas is seen
as the next development amongst larger centres. Ironically, the increased focus on productive
fluvial soils in the Republic may lock in these locations, as towns must be built above the floodprone vega.

Gallo, Piedra and Jiloca valleys
The next case study is an upland area in the Sistema Ibérico, on the border of Zaragoza, Teruel and
Guadalajara provinces. I use another composite article, by Jesús Arenas, that collates a number
of roughly adjacent surveys.351 This area covers the Jalón river as well as tributaries of the
Jalón and the Tajo and the endorrheic lagoon of Gallocanta. The settlement here is understood as
culturally Celtiberian rather than Iberian. While settlement in Bajo Aragón created problems for
our understanding of nucleated settlement, this area, with more data on settlement size, breaks
the model of dispersed versus nucleated settlement. Instead settlement in the region is dispersed
and nucleated.
One of the best-known parts of this case study is around the (endorrheic) Gallocanta lagoon.
This area shows a large increase in site numbers in the fourth century, with many small, fortified
sites in elevated locations.352 The large number of sites is apparent in contrast to the subsequent,
Roman period, in which all thirteen disappear to be replaced by only three Roman sites.353 A
large amount of effort was clearly invested in constructing and inhabiting so many separate,
fortified sites in elevated locations.
The investigators divide the sites into some closer to the lagoon, presumably focused on agricultural activities in the richer soils (as well as fishing) while others are located further from
351. Arenas Esteban 1993, 294. The details for the middle Jiloca are from Burillo Mozota 1980; for the Depresión
de Cubel-Gallocanta from Aranda Marco 1986, Aranda Marco 1987 and Burillo Mozota, Ortega, and Polo Cutando
1999; for the Depresión de Turtuera-La Yunta from Arenas Esteban 1993; and for the middle course of the Gallo from
Jiménez Sanz 1988.
352. Burillo Mozota, Ortega, and Polo Cutando 1999. From 5 settlements each in the Early/Middle Bronze and the
Final Bronze/First Iron Age to 13 in the Celtiberian period. These fortlets are generally under 0.25ha.
353. Ibid., 73.
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Figure 2.6: Celtiberian settlement in the Gallo, Piedra and Jiloca valleys
the lake, or rather closer to alternative resources of forested land and mineral deposits.354 If we
think in general terms about what these settlements do, such a rash of sites clearly occupies the
land in a way that fewer larger sites would not.355 They emphasise both the autonomy of small
groups, each with their own prominent, visible site and possible a slice of the lake’s circumference; as well as the interdependence of the groups, the clear need for communal understanding
of how land was allocated and the necessity for relations with all the peer hillforts rather than a
354. Burillo Mozota, Ortega, and Polo Cutando 1999, 73. Both types of location have pastoral opportunities, possibly
complementary.
355. Ibid., 77-8 see it as a ‘concerted colonisation’.
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single ‘leading’ oppidum.356 In addition, it is possible that one site was not residential but had
some communal function. Castillejo de Berrueco, on the eastern edge of the lagoon, is a small
site (just twenty-five metres per side), of unclear date, although with Iberian ceramic material.
It may have been a temple site, although another possibility is some sort of short-lived military
purpose.357
This patterns generally holds in other areas as well. The group of settlements along the Gallo river
to the southwest seems very similar, as does the line of settlements along the Jiloca river.358 Ángel
Aranda singles out two sites as atypical because they are accessible and undefended, suggesting
they may be sites for pottery manufacture and smelting rather than residential.359 This suggestion
is based on the site topography and surrounding environment rather than clear archaeological
evidence of these activities.
Changes are also seen in the area around Molina de Aragón and the oppidum of Los Rodiles
(Cubillejo de la Sierra, GU).360 Although small centres like those seen around the Gallocanta are
the typical settlement of the third century, during that century some centres grow large enough to
stand out from their peers.361 Then, over the course of the second century and into the first, the
elevated fortlets are slowly abandoned in favour of new settlements founded on the plain. Los
Rodiles is a separate strand within this dynamic. The site has three concentric walls, apparently
added as the site expanded over time. The inner wall encloses 1.5 hectares, the second wall adds
another hectare, and the outer wall brings the total size up to five hectares.362 It is not clear that
this area is entirely residential, however, as it may well have included space for animals, markets
and craft activities. The site has a layer of ash with mid-second century material above it, so
may have been badly affected around the time of the First or Second Celtiberian War. But the
356. Burillo Mozota, Ortega, and Polo Cutando 1999, 73.
357. Aranda Marco 1986, 328-30.
358. As opposed to the ring around the Gallocanta lagoon.
359. Decaredos 1 (Murero, Z) and Barranco de la Cañado (Torralba de los Frailes, Z), Aranda Marco 1986, 279-86,
335-43.
360. Cerdeño et al. 2008.
361. The authors relate this process to the reported synoecism of Segeda (Appian Iber. 44) and Complega (Diodorus
29.28), ibid., 177. But we could also compare it to the trend seen in Bajo Aragón, above.
362. Ibid., 176.
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community continued to occupy the site after this event, until moving to what is described as a
villa settlement on the plain in the Principate. Hence we see multiple trends and stages within the
settlement pattern, a reduction in the numbers of small, fortified settlements on elevated sites,
with exceptional sites that grew larger at the same time. And a smaller number of new sites on
the plain. Other anomalous sites are explained by being given different functional categories
(pottery workshops or temples) on the basis of their anomalous location or size.

Algarra valley
The next study was conducted and published by Esther Marín.363 It covers the valley of the Algarra and Henares rivers and a part of the basin of the upper Turia river in Cuenca province. The
study area was limited by the Serranía de Cuenca in the west, Sierra de Albarracín in the north,
the upper Turia in the west and the border with the Valencian Community in the south.364 This
area is currently used mainly for agricultural purposes. The survey covered 690 square kilometres, mainly systematically but a small proportion of the area could only be covered selectively.
I have annexed the southeastern fringe and sites contained therein to the adjacent case study of
the comarca of Requena-Utiel, as they seem more naturally connected to that area.365
Marín’s focus is on the Middle Iberian period. She estimates the extension of surface pottery
scatters where possible, describes any structural remains and suggests a functional typology for
her sites. She identifies forty-six Iberian sites, of which forty-two appear to have had a Middle
Iberian phase (Figure 2.7).366
363. Marín Rubio 2004.
364. A map is included on p. 78.
365. And indeed some are duplicated within the relevant surveys. These sites are Loma de la Laguna, Tinada Guandonera (which is Tinada Guandonera II in the Kelin surveys), and Puntal de la Atalaya (La Relamina in the Kelin
surveys). I have also shifted Loma de la Cañade de las Barcas from the Algarra area to included it in the analysis of the
other Requena-Utiel sites. This is ever an argument for considering the sites that Marín finds on the lower Algarra,
near the confluence with the Cabriel, along with the other Requena Utiel sites, but I have kept them with Marín’s
other sites in this analysis. Looking at their ease of access from Requena-Utiel, and their general configuration, they
do seem more akin to the Valencian side of the border.
366. Marín Rubio 2004, 78-81. After subtracting the four sites annexed to Requena-Utiel from the total. The other
four sites are dated to the Early Iberian only.
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Figure 2.7: Middle Iberian settlement in the Algarra valley
Distinguishing which of the Middle Iberian sites continue into the Late Iberian period from the
ceramic record alone is possible but difficult.367 This is because wheel-made Iberian coarseware
and some fineware continues at least through the Republic.368 Marín highlights the presence
of storage containers (tinajas and tinajillas) with moulded lips, which continue into the second
century, and Ilduradin-type dolia and tinajas con pitorro vertedor (vases with a spout) which
continue into the first century. Some fineware types are not thought to continue past the Middle
367. Marín Rubio 2004, 84.
368. Marín follows the two-class division of Iberian wheel-made pottery set out in Mata Parreño and Bonet Rosado
1992.
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Iberian period, creating some suggestive breaks in the settlement.369 Unfortunately, there are
not many kalathoi, which would be useful to date sites from the 3rd century into the Imperial
period.
Clearer dating evidence is of course provided where imported Roman or Italian ceramics are
found, indicating occupation past the Second Punic War. In terms of imported ceramics, the
Republican forms found are Campanian B and Lamboglia 1, 2, 5 and 10. The Imperial forms
are commonly the regional sigillata: Arretine, Gaulish and south Gaulish, Spanish, and African.
There are also dolia, amphorae, and cooking ceramics. But these imports are not found on
many sites. The conclusion is either depopulation in the Republican and Imperial period or low
penetration of this dating material. In this connection, Marín also stresses the lack of pre-Roman
imports (aside from local imitations of Phoenician amphorae), concluding this is an indicator of
the marginality of the area from long-distance Mediterranean trade networks.370
Essentially, the ceramic profile suggests that for many of the sites it will be difficult to distinguish between Middle Iberian and Republican occupation.371 Hence, Marín only attributes six
sites to the Republican period, but notes that any number of the Middle Iberian sites may have
also continued into this period.372 Hence, I present the Middle Iberian settlement pattern, and
tentatively consider it also as a proxy for Republican era settlement. Again, there is little evidence for habitation in the Principate. The chronology of this (apparent) depopulation is murky,
however. Changes may have happened in predominantly the second or first centuries, all at once
369. Marín Rubio 2004, 83 highlights the storage vases ‘tinaja con resalte’ and containers of the ‘boca de tonel’ type,
which do not seem to last long into the 3rd century; as well as the bucket vase (sítula) which lasts until the early 2nd
century.
370. Ibid., 83. Witcher 2011 discusses the relationship between assumptions about recovery rates and about integration of rural settlement into networks of exchange of diagnostic material. The Algarra valley probably lay on the route
from Kelin north to Teruel, and may have also lain along the route north from Iniesta, CU, but it is also possible that
routes from the southern Meseta to Teruel passed to the west of the Algarra valley, and that the main route from the
Valencian interior to Teruel passed north of Edeta via Chelva, V. Cf. Marín Rubio 2004, 88-9. But we must remember
that all of the route running south from Teruel may have been much less passable than the route running southeast to
Saguntum and the coast, possibly making the Algarra valley something of a dead-end for goods normally transported
by cart (and boat). Communications will be discussed further in Chapter 7.
371. The substitution of Iberian with Roman forms should allow the Imperial period to be distinguished, however,
one of the interpretive possibilities is that wheel-made Iberian pottery continues even into the imperial period, ibid.,
82, citing Collado 1990, 8. This might help explain the very low number of sites attributed to the Imperial period.
372. Marín Rubio 2004, 84.
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Figure 2.8: Middle Iberian settlement in the Algarra valley: Rank size
Marín provides some of the most complete data on settlement sizes, which are reproduced in Figure 2.8. Where possible, Marín estimates the extension of the site from the surface scatter. Where
this is not possible, Marín provides a classification of the site size within her pre-established typology. I show where the surface area has been estimated, with spacing to account for sites
which have been assigned a rank estimate but not a surface area. These placeholders are set in
the middle of the size bracket according to my own rank size paradigm (Figure 2.2). I exclude
the eight-hectare site of Cerro Viejo in order to improve the legibility of small differences at the
lower end of the settlement hierarchy. I include the four sites otherwise annexed to Kelin.
As can be seen, the known sites cluster at the lower end of the different size categories. The ratio
of dispersed to nucleated sites, as far as it can be trusted, is low, at 0.6:1.373
373. I calculate this as a simple ratio of dispersed sites to small and large nucleated sites combined, excluding urban
sites and unknown sites. Note that Marín’s own schema for the settlement hierarchy slightly complicates this. On
the one hand, she includes sites up to 0.6 hectares as rural residences (hábitats) which would increase this proportion,
but on the other hand, she includes a separate, even smaller category of sites under 0.2 hecatares. It seems she is
responding to a pattern of small settlement of various sizes that has a few sites at 0.1ha or less, a few at around 0.3-4,
and a few at 0.6ha (Figure 2.8). Additionally, Marín identifies a number of small watchtowers within the smaller 0.20.6ha category, roughly my dispersed category. As discussed above, I consider these sites better described as small
nucleated sites, particularly as some have remains of walls. Hence the following sites where Marín has described a
function of ‘vigilancia y control’, ‘estratégico-defensivo’, ‘control estratégico’ and which would otherwise be grouped
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The main things to note are the small size of most sites (again), with settlement and activity
spread throughout the area, something Marín relates to good water availability.374 Marín notes,
however, that the land around most settlements is still predominantly that suited to dry-land
farming rather than irrigated or vega agriculture.375 In addition, more than two thirds of sites
have surrounding lands which was likely wooded or scrub, suggesting the ongoing importance
of such resources.

Comarca de Requena-Utiel
The comarca of Requena-Utiel is one of the better surveyed zones of the study area, with a large
number of publications.376 The central urban site of Kelin (referred to above, largely obscured
by surrounding sites in Figure 2.9) is known from its coinage. This site flourished in the Middle
Iberian period but suffered widespread damage around the end of the third century, although
whether at the hands of Carthaginians, Romans or other Iberians is unclear.377 The site continued
to be inhabited during most of the Republican period, until its final destruction and abandonment
during the Sertorian War.378
I follow the recently published thesis of Andrea Moreno for settlement data.379 Moreno clasby size as dispersed, I have categorised as small nucleated sites: La Cunázara, 0.3ha, walled; Cerro de San Cristobal
0.4ha; Cerro la Puente, 0.2ha; Cerro de la Pedriza, 0.2ha; La Mogorrita, 0.06ha; Puntal de la Atalaya, 0.12ha; El
Molón III, 0.2ha. Sites which are described as having mixed functions of both ‘explotación y control’ are not classed
as Small Nucleated unless they are in elevated locations or have remains of fortification (only Loma de la Laguna,
0.2ha; Los Castellares, on a hill). Note that the possible necropolis of Bajos de Gonzala is included as an ‘unknown’
site. Sites with a specific productive function like metallurgy or pottery are included in the residential categories.
374. Marín Rubio 2004, 89-90.
375. Ibid., 90-1.
376. The Magro river runs through the middle of the comarca, the Cabriel runs along the southern and western
boundary, Figures 2.9-2.10.
377. Mata Parreño, Garibó Bodí, et al. 2001, 79-80.
378. Ibid., 80. It was replaced by a settlement at the foot of the hill at from the Principate.
379. Moreno Martín 2011. The definitive earlier study is Mata Parreño, Vidal Ferrús, et al. 2001 but I have used the
more recent publication to take advantage of new sites added in the intervening decade. A separate thesis focusing
on this area in the Republican and Imperial periods (Quixal Santos 2015), has been published even more recently.
Nonetheless, I use the earlier settlement pattern in Moreno Martín 2011 here. I have, however, been able to include
consideration of the main conclusions of Quixal Santos 2015 thanks to kind provision of this work. Nor have I tried
to integrate the small stretch of settlement near Pico de los Ajos, partly published in Quixal Santos 2013, because this
work is not a full survey and does not give a good settlement context for Pico de los Ajos itself.
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Figure 2.9: Middle Iberian settlement in the comarca de Requena-Utiel
sifies settlement into three main categories, which broadly map to the dispersed, nucleated and
urban categories used in this thesis.380 Figure 2.9 shows Middle Iberian settlement. As with the
Matarraña valley, the area prospected is not mapped by Moreno, so I have added a convex hull
encompassing all sites. This addition is necessary mainly for practical reasons, as spatial analysis
often requires a defined area, but also is an important iteration of a methodological principal that
we need to be clearer about relevant areas when looking at field survey. As such, the contiguous
380. Although with some concern about whether describing hábitats as small nucleated sites rather than dispersed
overstates their population. There is also a separate category for caves and necropoleis. I have removed these (7
Middle Iberian and 2 Late Iberian) from the analysis.
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Figure 2.10: Late Iberian settlement in the comarca de Requena-Utiel
nature of these area is itself problematic. With field GPS and mapping technologies increasingly
becoming available, hopefully the presentation of comparatively detailed survey areas alongside
findings will be normalised.
Moreno divides the fourth and third centuries from the second and first, essentially the Middle
and Late Iberian division we are familiar with. The local ceramics provide some delineating
features.381 In the earlier period, new forms of rough ware appear. Additionally the bichrome
decoration of the fifth century largely gives way to monochrome (geometric) decoration and to
381. Moreno Martín 2011, 59-65.
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versions of Greek forms in the fourth and third centuries. Local versions of stamped and incised
ware continue from the fifth to the first century but evolutions in decoration and form allow
for some periodisation within this bracket.382 In the second and first centuries, Italian imports
replace Greek ones.383 Campanian amphorae are present in nearly two thirds of sites, reflecting
the new reach of Italian wine. Campanian A and B tableware is more concentrated in major sites.
Italic influences are apparent also in the local fineware.384 Kalathoi become the most common
local form. Geometric designs become more complex and the vegetal and figured decoration
more elaborate and mythic, as shown by the tinaja showing two scenes of a heroic conflict with a
water monster, currently in the Museo Arqueológico de Requena. Figure 2.10 shows Late Iberian
settlement in the same area.
Moreno’s classification is largely based upon the size of the finds area but also on the density
of the pottery scatter and the function of the forms found. The smallest category are those sites
that are less than 0.5 hectares and which present only a limited range of ceramics for everyday
use. Moreno and her co-authors in related papers see these sites as non-residential, or perhaps
seasonally inhabitated, closer to tool sheds or barns than individual farms.385 Supporting this
interpretation, these sites are generally clustered around the much larger sites, suggesting farming
‘at a distance’. Higher densities are found in a couple of very intensely surveyed areas, around
Kelin and the ramblas of La Alcantarilla and Los Morenos. With some reluctance, I group these
into my dispersed category. The size is correct, but it is unclear how much this interpretation
of these sites should be mapped onto similar-sized sites in other areas, where investigators have
not zeroed in on the question of whether such sites constitute residential farms or not. Another
possibility is that these sites are more likely to be interpreted as background scatter rather than
sites in some other surveys.
382. Cf. Valor et al. 2005, 120.
383. Moreno Martín 2011, 65-6.
384. Ibid., 67-9.
385. Ibid., 80. They are called establecimientos rurales or casas del campo. See the discussion of rural occupation
in Mata Parreño, Moreno Martín, and Quixal Santos 2008; Mata Parreño et al. 2009 and Moreno Martín and Quixal
Santos 2009.
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The next category of sites maps to my small nucleated category. These are generally less than
one hectare in size but contain imported materials, iron tools, a full range of storage and everyday
ceramic ware. Some of these are closer to a single farmstead with outbuildings and some have
multiple residences, closer to a hamlet.386
Finally, there are villages or towns of at least one hectare and often substantially more. These
equate to my large nucleated and urban categories. These sites have a ‘dense and diverse’ material assemblage, may be fortified, and do not have similar sites within five kilometres.387 Of
these larger sites, Kelin (Los Villares, Caudete de las Fuentes) is much bigger than most other
settlements, covering around 10 hectares.388 Requena may have been a competitor in terms of
size, but little is known of this oppidum given it is under the modern town.
In terms of rank sizes, the Middle Iberian period has thirty of the largest poblado sites, including
Kelin (large nucleated and urban); forty-seven hábitats (small nucleated); and fifty-three rural
establishments (dispersed). The Late Iberian period has seventeen poblados (large nucleated
and urban), again including Kelin; thirty-nine hábitats (small nucleated); and twenty-five rural
establisments (dispersed). What does this mean for the proportion of dispersed settlement? In
the Middle Iberian, it suggests a nucleated landscape, with a ratio of 0.7:1.389 In the Late Iberian,
this nucleation increases, with only 0.4:1.
Work on settlement patterns in Requena-Utiel has often focused on state formation and territorialisation.390 But of interest at the moment is that this work has also brought out the complexities
of relations between populations and sites. Firstly there are the number of non-residential sites
near to large populations. There are also clear relations between residents of different sites, as
shown by stamps on wine amphorae being found at multiple points in the comarca.391 And there
are questions about the distribution of communal productive facilities, which is different to that
386.
387.
388.
389.
390.
391.

Described as enclaves or núcleos rurales, and covering both caseríos and caserías.
Moreno Martín 2011, 79.
Bonet Rosado and Vives-Ferrándiz Sánchez 2003, 50-1.
I.e., dispersed sites: nucleated sites, excluding urban sites.
Mata Parreño, Vidal Ferrús, et al. 2001; Moreno Martín 2011; Quixal Santos 2015
Quixal Santos et al. 2011, 65-6.
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Figure 2.11: Middle Iberian nucleated settlement in Requena-Utiel: Rank size
seen around nearby Edeta.392 But although there are arguments for the prominent role played by
Kelin, it is also possible to question how well we understand the relations between the different
parts of this comarca.
Pico de los Ajos (Yátova, V) makes for an interesting case study as it is the largest known in a
region that is possibly intermediate between the comarca of Requena-Utiel and the area around
Kili-Gili, closer to the coast.393 Pico de los Ajos is a medium sized oppidum (with materials
concentrated over 2.15ha) inhabited in both the Middle and Late Iberian.394 A relatively high
number of inscribed lead tablets have been found there, while the site had an intimidating wall
392. Mata Parreño et al. 2009, 149-50.
393. Mentioned in n. 379.
394. Quixal Santos 2010, 26.
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and tower that forced attackers to cross a moat and then brave a thin stretch of road under watch
of the tower before reaching the gate.395 Despite its inaccessible surrounds, it appears to have
been accessed by carts. The existence of Pico de los Ajos should complicate our interpretation
of sites such as Muela de Arriba, or the poorly-known site under modern Requena, because it
is not seen as subservient to the more distant central places yet is seemingly more analogous to
secondary centres such as these latter sites, which are within the ambit of such central places.
This further complicates the notion of secondary centres as a category.

La Serranía
The settlement data for the modern region of La Serranía (Figures 2.12-2.14) comes from a
recent article by Josep Burriel and Juan Ruiz.396 Again, this is a composite project rather than
a single survey. It includes data from a number of separate, small surveys as well as catalogues
of known and excavated sites.397 The authors did, however, search the surroundings of many of
the sites.398 Nonetheless, the result is a first impression of Iberian settlement across the region
rather than a definitive map.399
Although, as we shall see in the next section, the territory around Edeta is considered to have
been a politically integrated (proto-)state, La Serranía, further inland, does not appear to respond
to the same settlement organisation, even though the material culture in the area shows clear
similarities to that of Edeta.400 Site dating is based on these local ceramics as well as some
imported forms.401 As in many other case studies, there is a clear peak in site numbers in the
Middle Iberian period. Of the Late Iberian sites, only one appears to be a new foundation, the
395. Díes Cusí and Gimeno Martínez 1995, 85-8.
396. Burriel Alberich and Ruiz López 2015. The site numbers 5, 103, 104 and 113 of this article coincide with
sites included on the edge of Edeta (see below). I have kept these sites in the La Serranía dataset and deleted their
equivalents in the Edeta data. Additionally, a site near Burriel and Ruiz’s site number 6 has also been deleted from
the Edeta data. Note that the river Tuéjar is also called the Chelva and the Turia the Guadalaviar in some publications.
397. Ibid., 29, 33-4.
398. Ibid., 48, n. 2. The area searched is unclear.
399. Ibid., 30.
400. Ibid., 31-2.
401. Ibid., 34.
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Figure 2.12: Middle Iberian settlement in La Serranía
others were all inhabited in the Middle Iberian period (although they comprise only a minority of
sites in the earlier period).402 The authors also use the site classification system of surrounding
areas, which results in just a couple of categories covering almost all the sites. Interestingly, of
the two (relatively) large Iberians sites, that is, those over two hectares, one (Castillo de la Solana
de la Matorra) was inhabited in the Early Iberian and abandoned in the Middle Iberian.403 The
other, El Castellar de Yesa, covered more than three hectares and continued into the Late Iberian
402. Burriel Alberich and Ruiz López 2015, 34.
403. Ibid., 35. Although the nearby large nucleated site of San Salvador continues throughout.
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Figure 2.13: Late Iberian settlement in La Serranía
period and even the Principate.404 It had a complex system of fortifications and three access
ways for carts. Despite the rugged terrain, the authors describe the valleys as good for cereals,
grapes, sheep and goats.405
If we remain agnostic about whether a smaller number of settlements in the Late Iberian period
really equates to a drop in population, and the spread and size of the remaining sites should at
least make us cautious, and also ignore our itch to create political territories and cultural borders,
404. The investigators note Spanish terra sigillata as well as Campaniense C, Burriel Alberich and Ruiz López 2015,
35.
405. Ibid., 30.
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Figure 2.14: Imperial settlement in La Serranía
we can better appreciate the most stunning element of this landscape. There is no centre to this
tangle of sites. Each site could look at a set of neighbours in its immediate surrounds, a set
of ‘second order’ neighbours to them, another set of sites that could be reached in virtually all
directions. In the next chapter we will talk about the way in which sites group together to create
multi-site communities, but the lesson at this point is that each site would be able to imagine
itself as a point of multiple inflexions in a dense, complexly articulated network.
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Edeta
Edeta (Tossal de Sant Miguel, Llíria, V) is the main site in the Camp de Turia. It has traditionally been identified as Edeta, the capital of the Iberian ‘kinglet’ Edeskon from the historical
sources.406 The city was largely destroyed in the first decades of the second century, although
a reduced area of habitation continued in use on the summit of the hill through the Republican
period.407 In the Principate, the municipium of Civitas Edetanorum flourished at the foot of the
hill.408
The area roughly indicated in Figure 2.15 has been subject to archaeological interventions since
the 1930s, with early surveys in the 1940s. Systematic surveys were carried out in the 1984-7.409
I have used Helena Bonet’s 1995 book for settlement data as it integrates the results of these
surveys with analysis of the excavations of Edeta itself. Because of the focus on the Middle
Iberian period, the Late Iberian and Principate settlement is not presented but results for these
eras are discussed. From fifty sites in the Middle Iberian period, there are forty sites in the
Late Iberian, with the sudden disappearance of the fortified, watchtowers like Puntal dels Llops
being the most rapid change, and a slower process shifting population from fortified agricultural
villages on low hills to unfortified agricultural villages on the plain.410 The author suggests that
0.1 to 0.2 hectares might be the usual size for these agricultural settlements, based on surface
scatter. Of these forty sites, thirty-six continue into the Imperial period, and it is apparent that
many of the Republican villages begin to use Roman construction materials and techniques,
essentially converting into villas.411
The area has attracted a lot of interest in Iberian studies as it seems to represent the best example,
(perhaps an exceptional example), of a hierarchically organised Iberian polity, with a fully urban
406. Bonet Rosado 1995, 517-8.
407. Ibid., 527-8.
408. Ibid., 529. There is some confusion in the sources over the location of Lauro, notably the site of a battle in the
Sertorian War, which was traditionally identified with Llíria.
409. Ibid., 521-2, again, see also Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987.
410. Bonet Rosado 1995, 529-30.
411. Ibid., 529. The author also notes the ease with which such materials – tegula, dolia, pavements and walls,
Roman ceramics – can drown out the Ibero-Roman material.
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Figure 2.15: Iberian settlement around Edeta
city as a capital, a network of roads and watchtowers controlling the territory, and a a range of
secondary and tertiary towns and farmsteads.412
This interpretation has been criticised for over-playing the amount of political and military integration. The differing interpretations of the watchtower complex of Puntal dels Llops, (discussed
412. The watchtowers as atalayas or fortines, the towns and farmsteads as aldeas and caseríos, Bonet Rosado 1995
but see also Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987, Bonet Rosado and Vives-Ferrándiz Sánchez
2003, Bonet Rosado, Mata Parreño, and Moreno Martín 2008. Note the arguments for Kelin as a capital in Mata
Parreño, Garibó Bodí, et al. 2001, 78-9, similar to those deployed for Edeta, Bonet Rosado 1995, 517-8. Note also
the difficult of defining a northern boundary for this putative Iberian polis given the profusion of nucleated sites on
the northern border with La Serranía, see Figure 2.12 above.
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above in relation to demography), have been central to this discussion. The excavators argue that
Puntal dels Llops and similar sites appear to have all been created in the same period (the late
fifth or early fourth centuries) and form a visually interlinked network with Edeta itself at the
centre, and appear also to control natural routes. Further, these sites were not thereafter remodeled during the fourth and third centuries, which along with the difficulty of distinguising clear
‘houses’ within Puntal dels Llops, suggests to the excavators that they were not normal residential sites obeying ordinary demographic fluctuations or growth. The excavators therefore argue
that these sites were politically controlled by Edeta, rather than forming an independent population.413 The apparent destruction of this network of fortified sites around the same time that
Edeta is destroyed seems to support the idea that it constituted a potent defensive network and so
was intolerable to the Roman governors attempting to ensure Roman control in the early second
century.414
On the other hand, an alternative interpretation of Puntal dels Llops emphasises the unsuitability
of the immediately available lands for agriculture while on the other hand focusing on the high
proportion of wild game in the faunal remains (and arguably a lot of ovicaprids) to suggest that
the site instead represents two to three families of pastoralists whose link to Edeta is not political
dependence but economic complementarity.415
I raise this discussion not to argue either side, (generally the integrated ‘state’ interpretation of the
excavators is more accepted in the literature), but because it approaches our interest here in the
effects of configurations of sites while also showing the difficulty of reading ‘social organisation’
straight from these maps. My own emphasis here would be on the way that any such set of
relations must be constantly renegotiated and the sticky role that settlement patterns would play
in the unfolding of these negotiations.416 Regardless of the intent in building these fortified
413. Bonet Rosado 1995, 525-7, see also Bonet Rosado and Mata Parreño 2002.
414. Bonet Rosado 1995, 527.
415. Moret 1996, 158-9, who argue that we risk mistaking the defensibility and wide visibility of the site as its
primary purpose rather than as qualities that may be useful or even essential but do not determine the nature of the
site.
416. ‘Sticky’ in the sense that it changes less rapidly than other actors, its reconfiguration is simply physically harder
to achieve. Indeed, in many instances within the study period, changing a settlement pattern literally means war.
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sites, once the population is distributed amongst them, it changes how they conduct all kinds of
activities, including the configuration of power relations debated above.

Arse-Saguntum

Figure 2.16: Iberian settlement around Arse-Saguntum
Arse-Saguntum (Sagunto, V) needs little introduction. It was an important centre from at least the
Middle Iberian period and a flashpoint for the outbreak of the Second Punic War. Although it was
famously sacked by Hannibal, there is little evidence for severe disruption in the archaeological
record, and the city (and its port of Grau Vell) continue functioning throughout the Republic and
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into the Principate.417
Figure 2.16 shows Middle Iberian settlement around Arse-Saguntum, following the synthesis
of María Ángeles Martí.418 This study is again not a systematic survey but instead compiles
evidence from a range of sources. Given it is a small area that has attracted sustained archaeological interest, the coverage appears decent, but favours elevated inland sites. The coastline was
changing over the period but much of the modern coastal plain was lagoon, marsh or sand bar.
The neatly defined and conservatively mapped lagoons in Figure 2.16 understate the dynamism
of this environment. Martí circumscribes the political territory of Arse-Saguntum as squeezed
between Edeta to the south, the territory of Sogorb, CS to the west and La Punta d’Orleyl (Vall
d’Uixó, CS) to the north. But she includes the smaller oppidum of El Rabosero (Torres Torres,
V) as the only ‘secondary’ centre within the territory.
Again, we have simply the Middle Iberian phase, but with some hints about the level of continuity
into the Late Iberian and even Empire. In terms of the material used to date these sites, many
have been subject to earlier interventions, and dating is often based on Iberian ceramic material
found on the surface, a mix of class A and B, using the familiar schema of Mata Parreño and
Bonet Rosado 1992, as well as distinctive types of storage containers. Where the material has
been studied by Martí, greater differentiation is often possible. Aside from Arse-Saguntum, other
Republican era material includes some of the Black Gloss at Font de la Vidrera and figurative
Iberian fineware at Pla de Piquer, both of the third to second century, and Ibero-Roman ceramics
in the badly damaged site of El Cabeçol, as well as a Dressel 1 amphora fragment and Republican
coins of Arse-Saguntum at Cárcer, a Campanian A base at Palmosa and Campanian A and B at
El Rabosero. On the other hand, the Roman inscription on stone at El Cabeçolet fits well with
the remains of Roman pavements and walls as Imperial. Roman materials are also found at other
sites: sigillata, tegula, dolia, amphora and so on, but there is often not enough information to
determine Republican occupation specifically. Further, because the publication is focused on
417. See, e.g., Bonet Rosado and Mata Parreño 1998, 69 summarising this continuity. See also Carmen Aranegui
Gascó 2006.
418. Martí Bonafé 1998.
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Iberian sites, it is unclear if known Roman sites with no Iberian phases were excluded. As such,
no attempt has been made to add these later phases.
The small, elevated and sometimes fortified sites such as Pico Rabosero, Font de la Vidrera,
Castell de Segart and Castell de Beselgar look like watchtowers if we compare them to the immediate neighbour of Edeta, with its horseshoe of similar sites, but equally could be seen as
garden variety ‘villages clos’ when compared to those of La Serranía or the northern case studies.419

Kili-Gili / La Carència
The site of La Carència (Torís, V) is conventionally identified as the Iberian and Ibero-Roman
town of Kili-Gili, known from its coinage and epigraphy.420 Much of the surrounding area has
recently been systematically surveyed, with additional selective survey of remaining areas.421
Figures 2.17-2.19 show settlement in each of the three chronological brackets. As can be seen
in Figure 2.2, the area covered is much smaller than that of other studies and so focuses on the
relation of the centre of Kili-Gili to neighbouring sites.
The study shows strong continuity in sites, although with concentration over time closer to the
Magro river. It also finds a lot of small hillside sites near Kili-Gili in the Middle Iberian period.
The survey identifies a lot of sites in the Principate, with abundant materials. But it finds it tough
to distinguish clearly between the two charged categories of villa and simple ‘rural settlement’.
Republican occupation is not as obvious and the investigators conclude that many sites with
clear Middle Iberian and Principate occupation were likely inhabited during the Republic and
the surface survey simply lacks diagnostic remains.
419. To use the term of Melguizo and Moret 2007, 309.
420. Albiach Descals 2013c. See Chapter 6 for discussion on mint location.
421. Albiach Descals 2013b, 251, 259, see also Orengo Romeu, Ejarque, and Albiach Descals 2013. This latter study
includes some new Roman occupation of areas further afield (outside the maps included here), which strengthens the
general conclusion that Roman sites are moving nearer to waterways and swamps, partly facilitated by drainage
projects.
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Figure 2.17: Middle Iberian settlement around La Carència
Canyoles valley
In southern València, I include the well-surveyed valley of the Canyoles river. A further study
extends the pattern of settlement down to the lower Xúquer, although difficulties in survey of
this zone mean this study only provides good settlement data for a small part of this area. This
excludes further surveys of the eastern edge of the Canal de Navarres and the Albaida valley,
which it has been argued formed part of the territory of Saiti-Saetabi (Xàtiva, V) by the third
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Figure 2.18: Late Iberian settlement around La Carència
century.422
The Canyoles valley, also referred to as the comarca of La Costera, is a long narrow valley
running northeast to southwest through the striations of the Prebetic system in the rugged south of
València. It is an important axis of communication from the Valencian plain both to the southern
Meseta and to Alacant. The late fifth to fourth century oppidum of La Bastida de les Alcusses is
located at the western end of the valley. This oppidum and two others nearby from the Middle
Iberian period are shown for context in dark gray in Figure 2.20. None of them continued into
422. Pérez Ballestar and Borredá Mejías 2008, see especially the map on page 284.
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Figure 2.19: Imperial settlement around La Carència
the Late Iberian (that is, Republican) period. The eastern end of the valley opens out to the plain
dominated by Saiti-Saetabis.
The main survey campaigns in the valley were carred out from 1994 to 1997, and the provisional
results published by José Peréz and Reyes Borreda.423 These surveys were systematic and intensive, covering the valley floor and the valley slopes up to a height of 250 to 300 metres above
the valley floor, and also surveying higher points selectively where possible. The survey was
carried out by a mix of graduates and students, spaced roughly twenty-five metres apart. It fo423. Pérez Ballestar and Borredá Mejías 1998.
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Figure 2.20: Iberian settlement in the Canyoles valley, 3rd -1st centuries
cused on material from the prehistoric to medieval periods.424 The authors note, however, that
some of the valley has been developed or otherwise cannot be surveyed, particularly the lower
valley near modern Xàtiva. They estimate they could not cover seven percent of the upper valley, twelve to fourteen percent of the middle valley, and thirty percent of the lower valley near
Xàtiva.425
As the results of this survey were provisional, lacking detailed study of the ceramic material
424. Pérez Ballestar and Borredá Mejías 1998, 134.
425. Ibid., 134. This weighting to the top of the valley is clearly seen in Figure 2.20. As the authors note, 56% of
the Iberian sites are found in the top 25% of the valley, ibid., 139.
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Figure 2.21: Imperial settlement in the Canyoles valley
in some instances, I use a more recent article which presents a similar picture, updated with
some additional excavations, material analysis and prospection.426 Iberian settlement is shown
in Figure 2.20 and Roman in Figure 2.21 mainly following this later article, checked against the
earlier one.427
426. Namely, Pascual Berlanga and García Borja 2010.
427. The outlines of the area follow the area mapped in the original publication, Pérez Ballestar and Borredá Mejías
1998, 140. Some clearly Middle Iberian sites that do not continue are shown in grey alongside the later Iberian sites
for context. Of these, Santo Domingo and El Frare are described as poblados on elevated sites, which suggests perhaps
large nucleated sites while Vegueta 1 is described as a small settlement on the plain, which I have shown as dispersed.
La Bastida, however, with a walled area around 4ha, is categorised as urban. I have also added to this map the small
hillfort (atalaya) of Alt de Valiente from Pérez Ballestar 2013 as it is within the indicated study area, as well as the

111

The detailed chronology of the smaller rural sites and their categorisation continue to be a problem, however.428 Much of the third century pottery is similar to that of the second and first
century. The authors of the 1998 article therefore follow the schema of a longer Late Iberian
period that encompasses the third as well as the second and first centuries.429 Accordingly, Figure 2.20 shows sites from the third to first centuries rather than a preferred Late Iberian period
synonymous with the Roman Republican era. Obviously, there are some ceramics present which
speak directly to the Republican period: For example, the town of San Sebastián has Campanian
ware (and local versions), vegetal decorations on local ceramics, and Italian amphorae. Some
of the other large sites also have Republican amphorae, such as Cabeçoles 2 and Casa Ferrero.
Despite high levels of site continuity in many parts of the valley, there are changes both in the
Republican period and the Imperial period.430 In the west of the valley, except for La Bastida,
most sites continue from at least the Republican period into the late Imperial and a few from
Middle Iberian until the fourth century A.D. Around Montesa some Middle Iberian sites disappear in the second century. But most continue from the Iberian into the Roman period. Around
Saiti-Saetabis, the main settlements and some smaller settlements in elevated location continue,
but the plains settlement appears to predominantly be new Roman sites.431
As mentioned, categorisation of the rural sites is also difficult. Accordingly, the authors are much
less specific about all these rural sites, focusing on extension and chronology of the larger sites.
The rural sites in the south and centre are described mainly as small (and sometimes small or
medium-sized) which I have parsed as dispersed. In contrast the rural sites grouped in the north
of the valley are estimated as covering 0.5-2 hectares, which I have parsed as small nucleated.
This distinction seems as likely to be an artefact of the categorisation as to reflect any actual
difference between the different areas. Although in favour of the later hypothesis, the lower
small site (I believe #17, Alt de Vahillo, though it is not numbered) from Pérez Ballestar and Borredá Mejías 1998
as it is not included in the later work but is important to the visibility analysis of the Iberian period carried out in the
earlier article.
428. Pascual Berlanga and García Borja 2010, 313 note the lack of excavations of such sites.
429. And hence ibérico tardío rather than ibérico final.
430. Pascual Berlanga and García Borja 2010, 316-8.
431. Cf. Pérez Ballestar and Borredá Mejías 2008, 284.
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valley is closer to the sea, to the main centre, and with greater rainfall.

Lower Xúquer valley

Figure 2.22: Iberian settlement in the lower Xúquer valley
Iberian settlement further down the valley from Saiti-Saetabis to the sea has been mapped in
a complementary study by José Pérez.432 This settlement in shown in Figure 2.22. As can be
seen, settlement appears sparser here. But this picture reflects less systematic coverage and more
432. Pérez Ballestar 2013 His map includes some sites: Hermita de Santa Ana, Alt de Valiente, and Saiti-Saetabis
itself, that I have treated in the section on the Canyoles valley.
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intense development in the area, particularly intensive orange monoculture and earlier intensive
rice monoculture, which are likely to have done extensive damage to the archaeological record of
the valley floor. Additionally, perhaps most importantly, high sedimentation in the lower valley,
perhaps two to four metres deep once the valley opens up to the plain (formerly, to marshes)
likely covers many sites.433 However, the case study is included as it presents a single dense
cluster of sites around the confluence of the Xúquer with the Magro.
I have also not attempted to categorise these sites, presenting their size as Unknown. The settlement hierarchy that Pérez describes in general terms for this area follows the familiar division of
undefended open sites on the plain, with watchtowers and oppida on elevations. But Pérez also
notes that fords are an important focus of the settlement pattern in this area, unsurprisingly given
the area is a communications node crossed by a large river.434 Hence there are prominent sites
on the river terrace or low rises at fords. These sites are not all well known archaeologically,
but the texts suggest that Roman Sucro was likely located at a river crossing and road junction
around El Sequer de Sant Bernet (Alzira) or Alter de Vintihuitena (Albalat de la Ribera). These
sites were river ports which could be reached by sea-going boats coming up the Xúquer river.
One of these is likely to have hosted the Roman garrison that mutinied in 206.435 In terms of
pre-Roman centres, it seems likely that the site of l’Alt del Fort on the coastal promontory of
Muntanya del Cullera was the main Iberian centre.436 This site became Portus Sucronem while
‘Sucro’ was located inland in its Roman iteration, as described above.

Vinalopó valley
Moving into northern Alacant, I take a different approach to collecting and presenting data than
in other parts of the study area Again I am using studies which compile data from different cata433. Pérez Ballestar 2013, 43-4.
434. Ibid., 41-3, here the coastal route to Lucentum and Ilici via Dianium split off from the older route via the
Canyoles and Vinalopó valleys.
435. Livy 28.24.5-29.12, described as in castris ad Sucronem... octo.. milia militum.
436. Chofre Navarrete 2002, 251-8, who stresses that the Greek texts presume the Iberian city (given as Sicana) was
coastal. This site is also called Castell de Cullera.
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Figure 2.23: Middle Iberian settlement in northern Alacant
logues and surveys so coverage is not continuous, as we might expect given the much larger area.
But in this case there are three overlapping theses (from the Universidad de Alicante) covering
very large areas: those of Ignacio Grau, Jesús Moratalla and Carolina Frías.437 My approach was
firstly to collate these into a single database. I then created three rough geographical zones: the
upper Vinalopó valley to the west, the central comarcas of Alcoià, Comtat and the Vall d’Albaida
in the centre, and then the coastal zones running from La Safor in València province around Cabo
437. Grau Mira 2000, Moratalla Jávega 2004, Frías Castillejo 2010, the last is used in its published form. As in other
areas, I have removed non-habitational sites such as cave-sanctuaries and necropoleis from the analysis.
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Figure 2.24: Late Iberian settlement in northern Alacant
de la Nao to La Vila Joiosa, A. Each of these zones has a different geological and ecological dynamic, different issues of coverage, and some focused publications within that area.
These zones exclude the middle Vinalopó and the southern coast of Alacant. Southern Alacant,
even near Elx, has been subject to very limited systematic survey, and the state of the lagoon or
marsh through the period likely prevented settlement on much of the present plain.438 Similarly,
the plain above Alacant has not been surveyed and the sites known are essentially those revealed
438. Moratalla Jávega 2004, 71-2. Only the Sierra de Crevillente at the north edge of this area has been intensively
prospected. Although note the more optimistic assessment of Abad Casal 1987.
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Figure 2.25: Imperial settlement in northern Alacant
by urban development in Alacant itself.439 In this area we therefore have a sense of settlement
around the main centres, but we cannot have confidence that this preserves much of the wider
settlement pattern.
In general, the chronological parameters used by these authors concur, despite their different
foci. Grau notes the division in the Middle Iberian period between the fourth and third century
but does not group the third century with the Republican period, although this latter period is
difficult to date in the absence of importations and imitations, given the poor knowledge of lo439. Moratalla Jávega 2004, 378-80.
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cal ceramic sequences.440 In any event, Grau presents generally dates materials to the relevant
century, allowing assignment to the periods I am using. Moratalla’s dating methods follow the
same lines.441 Frías is focused on Roman settlement. She generally divides the Republican and
Imperial phases and even provides dating by century when available but her focus means she
does not cover a number of ‘Iberian’ sites which are therefore integrated from the other works.
Sites dated to the turn of the era are included in the Principate.
For the case study area of the Alto Vinalopó, I mainly follow Grau Mira and Jesús Moratalla 1998.
However, I extend this area to the south to include the valley around Elda (but not the middle
Vinalopó); the southwest around El Piños and La Foia de Castalla to the southeast. Although
this creates something of a zigzag border, it essentially captures the drier valleys that drain to the
south as opposed to the wetter central valleys that drain to the east. The middle Vinalopó has
been unevenly surveyed, but further north as the valley narrows around Elda and then in the upper
Vinalopó there has been extensive surveys.442 In the upper Vinalopó, despite the apparently wide
spacing of sites, there is confidence that essentially the whole settlement pattern of the valley
is known.443 Similarly, La Foia de Castalla, just to the east, has also been well covered and
investigators believe they have all the main sites if not perhaps all the dispersed ones.444 The
exception is the pass at the south of this valley to Alacant, around Tibi.
Estimates of site size for many sites in the upper Vinalopó valley proper (a smaller area than the
whole case study included here) are included in a mongraph on the region.445 The sizes for the
Republican era sites are tabulated in Figure 2.26. Again, the bias towards the lower end of the
scales is crucial. This rank size graph equates to two small nucleated sites (Candela and Santa
Ana), a large nucleated site (Capuchinos) and an urban site (Cabeço de Mariola), along with
the nine dispersed sites. But the predominant trend is for sites to fall at the lower end of these
440.
441.
442.
443.
444.
445.

Grau Mira 2000, 35-8.
Moratalla Jávega 2004, 29-46.
Ibid., 240-2, 322.
Ibid., 323, see also Grau Mira and Jesús Moratalla 1998.
Moratalla Jávega 2004, 362-2. Cf. Grau Mira 2000, 41.
Grau Mira and Jesús Moratalla 1998.
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Figure 2.26: Late Iberian settlement in the Vinalopó valley: Rank size
categories, as was the case in the Algarra valley (Figure 2.8).
This valley does not appear to have been a coherent political unit and was perhaps caught between
more important centres of political gravity outside the valley proper.446 But the authors note the
clustering of smaller sites around larger sites and highlight the role of Cabeçó de Mariola as “sin
lugar a dudas el centro regidor del poblamiento en este zona” based on its large size (for the study
area), its visibility over a wide area, its defensible position on the communication route between
the Alto Vinalopó and the route from Xátiva to Alcoi, as well as excavation of Middle Iberian
luxury objects such as greek ceramics and bronze torques.447
There are no excavated sites where we might make an estimate of population size from study
area, although work is currently being done at Cabeçó de Mariola that will rectify this. Neither
of the two necropoleis has been excavated or is thought to contain a large number of burials. This
leaves us with the number and size of sites (based on the dispersion of materials found during
surface survey).
446. Grau Mira and Jesús Moratalla 1998, 120.
447. Ibid., 113. ‘Regidor’ seems a little strong although pre-eminent would be fair. But see Grau Mira and Segura Martí 2016 on early results of recent excavations at Cabeçó de Mariola showing remodelling during the early
Republican period, after the abandonment of La Serreta.
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It’s hard not to see a consistent trend of increased nucleation over time. Excluding urban and
unknown sites, the ratio of dispersed to nucleated goes from 2.3:1 to 1:1 to 0.7:1.

Alcoià
The valleys of the interior, I consider as a block, reluctantly including the more poorly surveyed
Albaida valley given all the sites known on its southern side.448 The valleys of Alcoià and
Comtat, on the other hand, have been systematically surveyed. I end this study area once the
valleys open out to the coastal plain.
The ratio of dispersed to nucleated sites is difficult to calculate in the Middle Iberian period
as there are only three dispersed sites. As such the dispersed to nucleated ratio is 0.2:1. Even
if we assume all the unknown sites represent small, dispersed sites, we still only reach parity
(18:19). This changes in the Republic. The proportion of dispersed sites increased notably, to
1.8:1, excluding forty-five unknown sites, which are more likely to trend dispersed and would
further increase the ratio to 4.1:1.449 Similarly, in the Principate, the proportion is even higher,
at 2.9:1, or 4.4:1 if we include unknown sites as dispersed.
This area is increasingly seen as having followed a similar process of centralisation in the Middle
Iberian period, albeit perhaps a century later than sites in central València. In the fourth century,
there are several flourishing oppida, with little indication of a single pre-eminent site. But in the
third century it seems clear that La Serreta was playing a leading role, growing much larger and
perhaps assuming region-wide religious significance (or leveraging a pre-existing significance)
to the detriment of other oppida.450 It is perhaps unsurprising then that, as with many but not all
leading centres, La Serreta suffers in the Roman conquest and becomes an uninhabited religious
sanctuary into the Republican period and Principate. This may in fact have somewhat encouraged
448. Noting work in Pérez Ballestar and Borredá Mejías 2008, see note 422 of this chapter.
449. Although this may partly be a result of a change in main sources for these periods, from Grau Mira 2000 to
Frías Castillejo 2010.
450. Grau Mira 2005b, 327-8 and Grau Mira 2012, 149-151, noting the cult centre, monumental works, urban developments and elite residences and a new pictorial style used over the territory.

120

a bounce-back in neighbouring oppida in the Republic, as well as working to the benefit of
Saiti-Saetabi, another leading centre that appears to have negotiated a much more advantageous
position in the new Roman order.451
But a loosening in control over settlement even at lower levels is also posited. Ignacio Grau has
shown that Middle Iberian rural settlement in the central Alcoi valley was clustered near to the
oppidum of La Punta.452 But in the Republic, several new sites were founded further along the
valley, now out of direct line-of-sight of this nearest centre.

Marina Alta and Baixa
Finally, I consider the coastal fringe from Gandia, V to La Vila Joiosa (Marina Alta, Marina Baixa
and La Safor). Along the coast, there has been a medium level of survey, except for the stretch
from La Vila Joiosa to Altea, which has received more attention. The more rugged interior of
Marina Baixa, however, has received only piecemeal attention.453 A large amount of alluviation
has taken place in La Safor and the Albaida valley, with some sites found buried in four metres
of sediment.454 Doubtless many others have simply not been found.
We cannot trust this picture as much, as the intensity of coverage varies wildly and many areas
have not been prospected.455 But the mix of site types is interesting, even remembering the
many possibilities for bias. Although the coastal plain is not wide and was likely much narrower
and swampier in the late first millenium B.C. there is a strong showing by small agricultural
sites.456
The degree of nucleation suggests only a weak trend to dispersed settlement: the proportion of
451. Grau Mira, forthcoming, and see n. 447.
452. Grau Mira 2005b, 328-32.
453. Moratalla Jávega 2004, 461-2.
454. Grau Mira 2000 notes Camí de la Pobla-L’Ofra and Camí del Pla.
455. Although intensive modern development along this coast has revealed some sites in these unprospected areas.
456. In an Italian context, Purcell 1996 argues that late Republican and Principate investment in coastal and wetland
villae should be understood as the continuance of long-standing exploitation of such zones, something that should be
borne in mind before positing Iberian settlement on the plain as ex novo.
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dispersed to nucleated goes from 0.9:1 in the Middle Iberian, to 0.8:1 in the Republic, to 1.1:1 in
the Principate (not counting unknown sites). But during this time, the largest urban sites which
I have otherwise excluded from these analyses goes from 1 to 4 to 11.
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Figure 2.27: Settlement in northern Alacant: Rank size
Again a central question is the adequacy of our settlement hierarchies and the way they obscure
settlement modalities. Figure 2.27 shows the size of sites in the database across northern Alacant,
from the Middle Iberian to the Principate (as many sites stretch across more than one period and
separate sizes are not given for different periods). I exclude four sites over five hectares to bring
out differences at the lower end of the scale. As can be seen, a lot of placeholders are needed to
classify sites, which in practice means that a lot of ‘villas’ become small nucleated sites (except
a decent proportion which have a specific extension given and so are classed as dispersed) while
‘asentamientos campesinos’ are almost always unsized and so also become dispersed.

2.4 Problems, trends and further questions
This overall picture of settlement changes is summarised in Table 2.4. The ratio of dispersed to
nucleated sites excludes both unknown sites and urban sites. This ratio is, as we have seen, only
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Case study
Period
Matarraña
Jiloca
Algarra
Requena-Utiel
La Serranía
Arse-Saguntum
Edeta
Kili-Gili
Canyoles
Lower Xúquer
Vinalopó
Alcoià
Marina

Site numbers
MI
LI IMP
105 68
56
42
128 78
89
27
14
27
43
34
23
24
54
55
19
32
35
51
43 102 69
45
87 138

Ratio Disp:Nucl
MI LI IMP
0.8
0.8 0.4
0.1
0.7
3.3 0.3
0
2.4
2.3 1
0.7
0.2 1.8 2.9
0.9 0.8 1.1

Table 2.4: Settlement trends
very impressionistic. But the low numbers of dispersed sites found, even in intensively surveyed
areas, raises the question of whether we are missing a good number of these sites. Many of the
snapshots suggested that perhaps one hundred to 160 families chose to live in nucleated sites at
the same time as less than a dozen chose to live in tiny homesteads close by. Is this ratio plausible
or do we need to take measures to ‘correct’ this finding?
One solution would be to drastically reduce the typical population of towns, thus bringing the
families in nucleated versus dispersed sites into a less extreme juxtaposition. Maybe this is
reasonable given that nucleated sites seem to be more common at the lower end of the ranges
given for them – indeed lower than such ranges in many instances – but on the other hand it
would ignore the density of these sites and their frequency in the landscape, suggesting they
were a preferred form.
The other obvious solution is to assume that a large proportion of dispersed sites is being missed.
This possibility has been considered extensively in other work on classical field survey, where
separate evidence (historical accounts of the establishment of specific colonies or viritane allotments) suggests how many rural sites per area of land we should be finding. Considering the

123

historical tradition for Latin colonies in the Italian Peninsula, Jeremia Pelgrom suggests colonisation densities of around ten coloni per square kilometre.457 Possibly, confusion in the historical
sources between the total population rather than adult males would reduce the implied rural population density, as would any proportion of colonists that farmed ‘at a distance’, residing in the
urban area. On the other hand, continuing local communities would increase the rural population
density. Yet, he notes, in surveys of these regions, only around 0.1-0.7 mid-Republican (that is,
contemporary) sites and 1-1.7 Republican sites overall are found per square kilometre. The clear
implication is that we are missing the majority, and perhaps the overwhelming majority, or small
rural sites. However, it is interesting that Pelgrom and his co-authors’ response in more recent
work has rather emphasised the likely (continuing) inhabitation of small rural villages (that is,
nucleated sites) rather than populating the countryside with imaginary farms.458
Similarly, Lisa Fentress considers a stringas in the Albegna Valley in southern Tuscany, which
should in theory contain twenty lots.459 An intensive prospection recovered seven farm sites.
Although Fentress notes the proximity of the nearby urban centre of Cosa, which would permit
commuter farming, the implication is that surveys are recovering perhaps a third to a half of the
small rural sites.
But poor recovery rates of the very smallest sites – even very poor rates – may not affect the
headline population, given the importance of nucleated villages and urban centres for overall
population numbers.460 Put simply, if we continue to see dispersed sites as mainly farms of ten
to twenty individuals, then we need to find another fifty to one hundred farms just to add the
equivalent of one of the smaller urban sites or a couple of large nucleated sites. On the other
hand, and as we will see, the possible location of missing farm sites is important when farm sites
are used to consider the land area under cultivation or the distances between settlements.
The more decisive question regarding the lower end of the settlement hierarchy is not missing
457.
458.
459.
460.

Pelgrom 2013.
Pelgrom et al. 2014.
Fentress 2009, 145.
Ibid., 147. This becomes more decisive as towns grow larger in the Principate.
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sites but the nature of these sites. Are we talking about communities, dispersed villages with
multiple families and some form of organisation other than a single patriarch or matriarch; or
are we still talking about single families? If we were to multiply these two models by all the
small sites in a locality, their implications for how we understand a neighbourhood are starkly
divergent.

2.4.1 Trends
There is a rough overall trend of population moving to better connected areas and heavier soils
on the plains. People are moving away from elevated, fortified sites to live on the plain, although
sometimes in nucleated sites and sometimes in dispersed ones.461 This process results in a clear
drop in numbers for a certain category of sites: small, elevated Middle Iberian hillforts (particularly in the interior). This process may have been helped by the destruction of some fortified
sites in periods of conflict. But the timing, nature, and extent of this trend is unclear. In any
event, the overall trend is not the main story in each area. Instead we see divergent outcomes
and idiosyncratic changes in each region. This accords with the model of Terranato which emphasised the contingent nature of outcomes for different local groups over the course of Roman
annexation.462 And it accords with the divergent settlement outcomes found in other parts of the
Iberian Peninsula.463
Regardless, changes in site numbers should not be too directly equated to simple population
changes. We can assume that much of the population ‘lost’ in inland areas was in fact collected
in the remaining nucleated sites. And the spread of new sites in the south (and possibly near
the coast in the north) also contradicts a single trend of nucleation. Stable populations cannot
be assumed through the region, however, and are hardest to sustain in the northern-most part of
the comarca of Requena-Utiel, which sees an apparent decrease in the area occupied although
461. The findings of Olesti Vila 1995-96 for the central Catalan coast have similar trends.
462. Terrenato 2001.
463. E.g., Castro López and Gutiérrez Soler 2001 on the upper Guadalquivir valley.
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a number of nucleated sites do still remain. The Algarra valley also likely loses population at
some point during or at the end of the Republic. Similarly, the relevant authors see Bajo Aragón’s
population dropping at the end of the Republic.
There are some hints of a north-south split. South of the Xúquer, settlement numbers generally
increase over time, although not uniformly. As we would expect, the ratio of dispersed to nucleated sites also seems to increase in these areas at the same time, although by now we should
be suspicious of these labels. North of the Xúquer, in contrast, there seems to be a clear fall in
the number of sites, at least from the Middle to the Late Iberian periods. Although where better
information is available (Kili-Gili, La Costera), then settlement seems to then continue into the
Principate relatively unchanged.
It is less apparent here whether the dispersed or the small nucleated sites suffer the most from
this reduction. Perhaps the main question is whether population in the north concentrates in
pre-existing or new sites during the Republic. For the former dynamic, Edeta, Kelin, Kili-Gili
and maybe the Algarra valley spring to mind, although there is still a mix of both consolidation
and re-location to new sites. New replacement sites seem more prevalent in the Sistema Ibérico
case study. This might perhaps be related to the lack of Celtiberian open settlements on the
plains.
As well as the nature of this change in population concentration, the timing of this consolidation
or drop in population is also at issue. Table 2.4 does not provide figures for the later periods
in those areas where investigators only provide a qualitative assessment (and so snapshot maps
were also not included). But the main change seems to occur in the transition from the Middle to
Late Iberian in Requena-Utiel, La Serranía and Kili-Gili and from the Republic to the Principate
in, say, the Algarra valley, while in Bajo Aragón especially there seems to be large changes in
both eras, first consolidation in fewer sites and then depopulation.
A further problem with the comparison of the north to the south though is the lack of case studies
on coastal settlement north of the Xúquer. Or, conversely inland Murcia and Albacete might
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also have also changed this picture. In fact, there are hints that the northern coast experienced
some growth in settlement numbers in the way seen for parts of northern Alacant. A recent study
found the implantation of new rural sites with no previous Iberian settlement near to heavier,
waterlogged soils close to the coast in the central Valencian plain.464 Healthy settlement numbers are also known on the coastal plain of southern Castelló in the Republican and Imperial
periods.465 And this is before we consider the success of coastal cities throughout the zone, such
as Tyris-Valentia and Hibera-Dertosa in the Imperial period and possibly also the establishment
of the municipium of Lesera on the pass at Moleta dels Frares (Forcall, CS).466 A shift in gravity
towards the coast is plausible from the data, and given that we are seeing marked intra-regional
movements, we should not rule out inter-regional movements as well.467

2.4.2 The implications of these settlement models
I am hesitant to leap into the implications of these settlement models, for two reasons. The first
is that I have only made tentative gestures towards unpacking the ‘black box’ of settlements
themselves. To do so would require a detailed examination of all the different actors within a
settlement shaping its behaviour. This is likely only possible for a few well-preserved and wellexcavated sites; with my study area, candidates might include perhaps La Bastida or some of the
sites surrounding Edeta. My primary concern here, as outlined above, was to populate the settlement pattern, which left only a little space for interrogating the settlements themselves.
What I hope to have done is even while I am setting out the basic contours of Iberian settlement,
to include some of the constituent actors that problematise simple hierarchies of settlement. I
464. Orengo Romeu, Ejarque, and Albiach Descals 2013.
465. See the maps on pp. 35 and 125 of Járrega Domínguez 2010.
466. Although the apparent success of Lesera is clearly also driven by the communications route to Bajo Aragón
and perhaps also the rich valleys of the Maestrazgo rather than being solely attributable to population dynamics on
the northern coast of Castelló. Notices of investment in the via Augusta down the northern coast from the time of
Augustus should also be borne in mind. But see Chapter 7 for whether the pass at Lesera was actually accessible to
cart traffic.
467. Cf. the similar conclusions of Witcher 2006, 121 on central Italy, also suggesting movement towards the coast
and cities.
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have shown that there are some reasons to see shared features of settlements as more decisive
than their gross size. Defended, elevated settlements were seen as worth the group effort to build
large defensive works, to build the difficult access roads for carts even to barely accessible locations, to distance populations from agricultural land and water (although retaining good access
to some other resources). These small, elevated locations then locked the Iberians into certain
decisions, they limited the ability of Iberian towns to remodel themselves to the Greco-Italic
standard favoured by their new rulers, as we have seen for El Palao de Alcañiz in Bajo Aragón.
Indeed, the integrated nature of many closed settlement plans – the omnipresent ‘party walls’ –
will have generally restricted household freedom of action and elevated many residential choices
from the family to the small group level. The second reason for hesitancy is that even if we take
settlements as our actors of interest, I have not yet introduced other actors with which they can
collaborate. I will begin this task in the later chapters.
What we can do however is talk about some of the qualities that these settlement distributions
– and their changes through time – might bring to their interactions. Population distribution in
large numbers of small but ‘nucleated’ sites, particularly in the Middle Iberian period but also in
most areas into the Late Iberian, creates a different dynamic both to an ‘individual farms’ pattern
and a ‘single city’ pattern.
Where people live together it brings the contestation and negotiation of their relationships directly
into their settlements and homes, such that non-residential activities will generally proceed on
the basis of residential relationships. I use residential here to mean both domestic relations and
close-quarters neighbourly relations, those of people who live beside one another in the same
settlement. Although we may be missing a number of Iberian small farms, it seems fair to assume
that the basic groups and relationships at work in Iberian activities ‘outside’ the settlement, be it
communal agricultural tasks or building projects, relations with other groups (whether mutually
beneficial trading or parasitical raiding), or large social gatherings were determined at least in
part by residential relationships and that the logics of the group activity were pre-determined by
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existing residential logics.
At the same, time a large number of smaller nucleated sites differs from a single very large
agglomeration of people, whether we choose to label that site as a city or not. It obviously
suggests that many group activities were able to be done at a relatively small scale, given that
so many of these nucleated sites do not appear to have grown substantially even over a period
of centuries. And it suggests that where large groups were involved, the organisational energy
was accordingly higher, whether it was occasionally motivated or continually reinforced through
lower levels of inter-settlement activities.
One interesting point for the field of Roman studies is that it has often been suggested that the
mobilisation of (selective and latent) ethnic bonds at the point of contact with Rome, generally
in the context of military resistance, meant that post-conquest settlement and community organisation proceeded on the basis of these groups.468 Hence ‘Edetania’ is used from the Republican
period to refer to a large area around the size of modern València province. This usage is despite
little indication that this was a single coherent region prior to Roman conquest (and plenty of
evidence to the contrary).469
With this in mind, and returning to those few crucial moments of negotiation which settled the
status of new ‘allied’ or ’surrendered’ communities, we must remember that the understanding of
Roman magistrates was likely based on superficial understandings of these communities, and that
as such, their settlement distribution was probably very important to how they were understood
and treated by dominant but foreign military powers, principally Rome but also possibly Carthage
in the second half of the third century.
468. E.g., Stek 2014, 36. See also discussion in section 1.2 and in the following chapter. Derks and Roymans 2009
is a useful introduction to this issue. In Italy, see G. Bradley 1997. And see Barfield 2001 on empires creating such
‘shadow empires’: contingent agglomerations of neighbouring peoples, in the course of their expansion. These are
often termed ‘tribal confederations’ in RPS.
469. Díaz-Andreu García 1998; Mata Parreño 2001; García-Bellido 2005-6; Grau Mira 2005a, 2012. Llobregat
Conresa 1972, 2 made a similar point with regard to Contestania. We can consider whether the same logic (but with
the reverse result) was behind the marginalisation of the Punic south coast in the new Roman settlement, see López
Castro 2007.
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An actor-network turn
But I do not wish to ‘follow the trend’ and conclude that we are done with the settlement data.
There is a tempting analytical movement to now ‘elevate’ the discussion to the large-scale forces
of taxation, connectivity, and intensification in order to explain the shifts in the data. This is not
the appropriate actor-network move. For a start, these case studies were as different as they were
alike. And their similarities point towards problems in classifying settlements into particular
roles in the landscape. The messy settlement picture suggests that overarching explanations will
have to ignore much of what is actually happening on the ground. But more importantly, we
want to continue describing our actors, to provide more space for them to act and so learn what
role they played. For this reason, I continue my focus on this settlement data in the next chapter
and ask whether the pattern of settlements can tell us more about what they were doing.
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Chapter 3

Communities
In the previous chapter I presented settlements in thirteen case studies across the study area. This
chapter examines the way that these settlement patterns create communities.

3.1 Iberian communities
Attempts to identify Iberian groups have generally proceeded from one of two bases. On the one
hand, there is cultural or ethnic identity; on the other, there is political organisation.470 I briefly
introduce each of these approaches before pivoting to an ANT-friendly look at how the patterns of
settlement introduced in Chapter 2 create communities. I also consider a third set of approaches
to group organisation that are influential in their own right and sometimes integrated within
political or ethnic lenses: rationalist and network models of settlement organisation.
Ethne and tribus are explicitly described by the classical authors, who had their own ideas of
what civilised groups of people look like and the distance that separates them from barbarians.
It is still unclear whether the coincidence of some of the ethnic names used in the Greek and
Latin texts with some of the names found in the epigraphy, numismatics, toponomy and so on
470. And see Ruiz Rodríguez and Molinos Molinos 1998 [1993], 254, who argue for the need to separate analysis
of the state and the ethnic group in Iberia.

131

actually is a strong indication of the existence of such groups. Certainly, their description of
non-Greek and non-Roman groups has a similar dynamic to that described by Edward Saïd, in
that these accounts of ‘other’ peoples were implicated in the actions of imperialist states towards
those same groups.471
A lot of work has taken these groups seriously, however, and there has been some apparent
success in tracing groups through time, assigning towns to a tribus and so on.472 So for example
both the important town of Edeta and the tribus of the Edetani appear in the sources.473 The Belli
appear in the historical narrative while towns such as Kontrebia Belaisca and Belikiom appear
on coins.474 The conventional picture of these tribus and approximate language boundaries as
seen in the epigraphic and numismatic sources are given in Figure 3.1.475
But for a number of reasons these ethnic groups are now conventionally seen as at best only one
partial axis of potential identification, something occasionally mobilised and with low significance to its purported members and at worst, as the retrojection of later administrative categories
and temporary political contingencies.476 First of all, the Iberian tribus seldom actually behave
as corporate units in the historical accounts. Instead action is undertaken by single towns or communities, or by multiple towns deciding to act together. When a tribus appears it is as the group
backing a (war) leader or used to describe a group of communities in an area. If the implication
is correct and (temporary) political unification and regional propinquity are the basis of these
groups, the relevance of their ethnic or cultural identification seems tenuous.
471. Saïd 2003 [1978], and as applied to ancient Iberia, Jiménez Díez 2008, 21-8.
472. A separate issue is that important early works, such as Llobregat Conresa 1972 on Contestania Ibérica, alongside
the provincial focus of many museum and university traditions, can create a self-fulfilling are of study.
473. Possibly as early as the 6th century if we accept their identification with the Esdetes found in Hecateus, Fernández
Nieto 1968-9, 115-6. Unaccountably, even their leader has a similar name (Edekon), see below.
474. Iber. 6.9.44: the Βελλοὶ, also featuring their neighbours the Τίτθοι. See Burillo Mozota 2008, 196-201. CNH
213.1-214.8, 242.1-243.5. Although note the ‘Iberian’ features of the coins of Belikiom, such as the three dolphins.
Villaronga groups it as Suessitani, 1994, 213.
475. The location of tribus follows ibid., 19. Databases of finds classified by language group are online at hesperia.ucm.es, see the map by Jesús Javier de Hoz and Daniel Romero. Whether the different scripts represent different
dialects or related languages is unclear. Some aspects of the difference in Levantine and Meridional script do indicate
different pronunciation. See Appendix B, referencing discussion of peculiarities in the Meridional syllabary in De
Hoz Bravo 2011.
476. Díaz-Andreu García 1998.
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Figure 3.1: The ‘tribes’ of the study area
The difficulty that modern scholarship finds in assigning many towns to a tribus, or a tribus to regions and towns, also hints that these claims were weak or contested.477 The gaps, uncertainties
and general mismatch in scale found in the current image of the tribus of the study area are clearly
shown in Figure 3.1. And detailed work on boundaries, such as the language boundary dividing
southern Aragón, has revealed a fluctuating borderland or frontier zone rather than neatly delineating each language group.478 The data of epigraphic finds shows intermixture rather than clear
477. Or, more sceptically put, for the circularity of arguments for their existence. See the first two chapters of Burillo
Mozota 2008 for the plethora of hypotheses over the Celtiberian tribus.
478. Ibid., 163.
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boundaries. This overlap is shown in a simplified version in Figure 3.1.479 Southern València
along the Xúquer is seen similarly, as a hinge with connections to north and south, rather than
being on one side of a frontier. Some of the groups in Figure 3.1 and others attested in the Peninsula are hapax legomena: the Turboletae are more often replaced by the (distant) Turduli than
their single appearance in the historical accounts; and the Lobetani are also given once.480 These
scattered references at various points in time may actually be a better way to understand such
labels, as the temporary mobilisation of a set of relationships.
Another suspicious issue when looking for mutually exclusive ethnicities is the recurrence of
the same or similar names in different places. Some of these may simply be etic labels applied
to different groups, the Celtici of the southeast, for example. Yet what to make of the Sedetani
and the Edetani, the two Ausitani (one hypothesis amends the second of these to the Ositani),
the people of Iltirta and Iltirka?481 Do these result from differences in dialect? Or are classical
sources conflating separate groups though poor transcription? Although the lack of mutually
exclusive iconography is hardly disqualifying, surely different names are necessary.
More fundamentally, there is now deep scepticism about the possibility of identifying ethnic and
cultural groups by charting the spread of different forms of material culture.482 A survey of this
question in the study area has been made by Ignacio Grau.483 He examined the distribution of
certain artistic forms that might be related to an ethnic identity. He compared the distribution
of these forms to the ethnic boundary recorded in the sources along the Xúquer river, with the
Edetani to the north and the Contestani to the south (Figure 3.1). Some material culture does
479. Cf. De Hoz Bravo 2007.
480. Appian Iber. 10; Ptolemy 2.6.59-60 and see discussion in Burillo Mozota 2008, 184-8, 192-6.
481. For the Ositani: Burillo Mozota 2001-2 The Ositani are not universally accepted. Moret 2002, 130-1 describes
the name as useful for labelling a certain regional character rather than because there definitely was one ethnic group
called the Ositani inhabiting the region. Pérez Almoguera 1993-4, and Pérez Almoguera 1996, considers the case
of the Ilergetes and Ilercavones, from which two coin legends from the Second Punic War may derive. The coins in
questions are drachmae with jinete and the legend Iltirke- (-8}Kr) and a second group of drachmae with a wolf and
the legend Iltirta- (-8}KW), CNH 36.1 and 41.32ff and see transcriptions at Villaronga Garriga 1994, 33-4. Although
the repetition of the initial Il- (-8) is recognised as a common Iberian linguistic element, probably meaning ‘town’.
482. As discussed in Section 1.2 of the Introduction.
483. Grau Mira 2005a.
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(roughly) respect this boundary, although without necessarily forming two cultural blocks north
and south of the river. So, for example, specific elements of funerary monuments spread throughout both Andalucía and the southeast but not north of the Xúquer: these elements being corner
blocks with zoomorphic carving, cymae borders, friezes and the pre-shaping of irregular blocks
(estereotomía).484 But these elements also show regional groupings within the southeast. There
are different mixes in northern Alacant, southern Alacant, southern Murcia and southern Albacete. A similar mix of elements is found further afield in neighbouring Andalucía. Some uses
of writing also largely respect the Xúquer as a border: the Greco-Iberian script is found almost
entirely to the south (but just the southeast, not spreading into Andalucía as the funerary monuments do), and Iberian letters painted on ceramic are found predominantly to the north.
Yet ceramic decorative styles are more locally biased in their distribution, which instead matches
the scale of the territories examined in Chapter 2. Grau charts separate styles predominantly
circulating around single centres: Kelin, Edeta, La Serreta, Ilici and two more centres on the
middle Segura.485 And some material distributions are not even contiguous. Recent work on a
ceramic decorative style produced in and around La Vila Joiosa (likely Ibero-Roman Allon) and
mainly painted on funerary kalathoi has found the vases were exported along the Alicantine coast
south of Cabo de la Nau but did not reach the Valencian coast of La Safor, even though these urns
are also found at some large sites further north and also in the Baleares.486 This material is from
the late second and first centuries, so arguably could represent a loss of significance of tribal
boundaries following annexation, and in fact the author relates the distribution to the peculiar
boundaries of pro- and anti-Sertorian factions in early first century Hispania.487 But leaving
aside a chronologically specific mechanism, it is probably safer to break the link between items
being more personally significant (such as a funerary urn) and then also speaking more directly
to a defined ethnic identity. This this vein, Margarita Díaz-Andreu interpreted the distribution
484.
485.
486.
487.

Grau Mira 2005a, 115.
Ibid., 117.
See the map in Pérez Blasco 2011, 109.
Ibid., 111-2.
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of high value objects like Edetan figured pottery or Bastetanian funerary boxes as reflecting gift
exchange between elites and hence the formation of a status identity above the heads of local
communities.488 She concludes that Iberian identities are “fluid and not homogeneous, because
multiple ethnic affiliations coexisted and overlapped in the same subjects”.489
The second front for advancing group identity is political affiliation. Indeed the process of state
formation is a recurring theme in work on later Mediterranean prehistory in general.490 The centralisation of power, with formalised offices and institutions, the spread of writing and coinage,
urbanisation, territorial demarcation and other communal investments have attracted a lot of attention, particularly in parts of the Mediterranean which are conscious of lingering assumptions
of backwardness. Because of the linear nature of this work, state identities are often seen to
proceed from, or to occur within, wider ethnic identities.
Work on political organisation was seen in Chapter 2, particularly work on capitality and territoriality of Kelin, Edeta and La Serreta.491 But this preoccupation underlies the interpretation of
other areas. Francisco Burillo has suggested that a process of synoecism is suggested by some
reductions in site numbers which imply the development of cities in Celtiberia in the pre-Roman
period, drawing inspiration from the dramatic expansion of Sekaiza-Segeda in the second century
and ultimately from Greek examples.492 But other cities such as Castellet de Banyoles (Tivissa,
T) appear relatively suddenly in the third century without an accompanying decline in the surrounding oppida. In this instance, the idea of the city as a ‘polity’ or tribus-wide project is more
difficult to sustain.493 In fact, as a solution, the authors suggest that this city was created directly
in the context of the Second Punic War (or the preceding Ibero-Carthaginian War.494 In this and
other areas where scholars have not argued for as strong or exacting a functional classification of
488. Díaz-Andreu García 1998, 203, 208-11.
489. Ibid., 205-6.
490. See, e.g., Bonet Rosado and Vives-Ferrándiz Sánchez 2003, Burillo Mozota 2011.
491. See Bonet Rosado 1995; Mata Parreño, Garibó Bodí, et al. 2001; Moreno Martín 2011; Quixal Santos 2015;
Grau Mira 2012.
492. Sekaiza-Segeda (Poyo de Mara, Z) features prominently in the sources and has also now been excavated extensively, Burillo Mozota 2008, 202-3, 260-8.
493. Belarte and Noguera 2015, 220.
494. Ibid., 220.
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sites as that found around Edeta, the resulting conclusion is that the local polity was accordingly
less developed.495
The studies of political organisation allow the archaeology to do more of the heavy lifting than
the ethnic identifications. In general, they are more interpretive, rather then being exercises in
sifting the different data for moments of alignment. Both of the ethnic and political models have
serious problems when tested against the evidence, however. The classical sources are notionally interested in describing groups of people and often identify their most important city. But
the dispatches of Roman commanders in Spain and the accounts of geographers reveal a much
greater number of towns and cities that can be made up just by looking at central places.496 And
even famous episodes in the sources are much more ambivalent on what the actual relationship
is between leading figures, their communities and relations between multiple communities.497
For example, Edekon is given as a king of the Edetani in 209-8, but he comes to negotiate accompanied by relatives and friends, and is stressed as representing one out of a great number of
polities. Polybius (10.34) describes him as the leader of the Edetani (τὸν Ἐδετανῶν δυνάστην),
arriving in Kese-Tarraco with his household and friends (μετὰ τῶν οἰκείων καὶ φίλων), the first
of the leaders of the region (πρῶτος τῶν κατὰ τὴν χώραν δυναστῶν) to arrive. Another leading
Iberian, Culchas, appears at two points in the narrative, both in the thick of war. In 206 he is
described as ruling twenty-eight cities: ...ad Culcham, duodetriginta oppidis regnantem (Livy
28.13.3). In 197, now during the Ibero-Roman Wars, he and another regulus, Luxinius, are portrayed as being joined by seventeen towns and two powerful cities, respectively: ...Culcham et
Luxinium regulos in armis esse, cum Culcha decem et septem oppida, cum Luxinio validas urbes
Carmonem et Baldonem (Livy 33.21.7-8).498 It seems better to interpret the groups behind these
495. Belarte and Noguera 2015, 222. Although they argue that the settlement pattern is not as structured as that seen
around Edeta, they do identify small hillforts in strategic points throughout this period. But reading these sites as the
organised defensive policy of a state is very dubious as such sites pre-date the central place of Castellet de Banyoles.
496. NH 4.3.1, Strabo 3.4.5. And see the controversy over what counts as a city in Strabo 3.4.13, contesting claims
of three hundred Celtiberian cities and, in total, one thousand cities in the Peninsula.
497. See discussion in Ruiz Rodríguez and Molinos Molinos 1998 [1993], 280-3, Quesada Sanz 2003. This is before
we consider the layers of misunderstanding and misrepresentation throught which the Greek and Roman authors are
receiving and then packaging such information.
498. Separately to this force, many other cities and regions were also about to join the War.
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figures as coalitions or at most hegemonies rather than as unified states or tribus.
Epigraphical sources also show the extent to which small individual communities acted – or attempted to act – independently. Individuals in the Turma Salluienses are organised by town,
with just thirty individuals spread across ten communities: 4 individuals (presumably) from Saltuie (later, Caesaraugusta), 1 Bagarensis, 4 -censes, 3 Ilerdenses, 1 Begenses, 9 Segienses, 3
Ennegensis, 2 Libenses, 2 Suconsenses and 1 Illversensis (Bronze of Ascoli, CIL I 709). Roman
generals apparently made treaties with individual towns, even minor towns that were previously
controlled by other Iberian groups. The Bronze of Alcántara, from 104, for example, is perhaps
best read as a small, previously subservient community, perhaps poorly treated clients, making
an end run around the community that was holding them down: ‘Governor L. Aemilius, L.f.
decrees that the subordinates (servei [sic]) of the Hastenses that live in Torre Lascutana should
be free. And orders that they should have the territory and town (agrum oppidumque) that they
now inhabit, provided the Roman senate and people agree’.499 It seems inappropriate to read
servei as ‘slaves’ if it was a group with their own (possibly fortified) town and lands.
The wider problem is not choosing the model of best-fit but the direction of the analytical movement. Both the ethnic and political models use settlement, and particularly prominent towns, as
a confirmation, test or application of the pre-existing model. This is a clear problem from an
actor-network perspective. Before offering a solution, there is a third set of models that often
underlies discussion of settlement patterns. These approaches focus on how dynamics of interaction might shape settlement patterns. Ironically, these ‘content-free’ models can actually have
more scope for internal mechanisms pushing the results around in particular ways.
I briefly summarise some of these models principally in order to consider the mechanisms that
they posit for settlement patterning and potential changes in the settlement pattern. Central place
theory (CPT) says that sites are distributed according to the specialised functions they provide,
with less frequently required functions being the most widely interspaced.500 Of particular im499. López Melero, Sánchez Abal, and García Jiménez 1984.
500. Renfrew 1975.
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portance here is the central place itself, whereby one (capital) site provides certain functions
for the entire territory. Because frequency of use determines location, there should be a relatively even spread of minor, middling and major centres, but each with its own density. CPT
can be represented through Thiessen polygons (even multiple levels of these polygons), with
adjustments to be expected especially according to travel times. Thiessen polygons have been
criticised on many fronts but principally as too idealised to apply to actual situations.501 Of
course, given we are not looking to use this model to find cities, a purpose for which it would
be practically useless as the myriad necessary adjustments are historically contingent and settlements are sticky, reflecting judgements that may not longer apply. Given we do have the sites,
the model is mainly useful for questioning the reason why sites of similar sizes or apparently
similar function might be close to or separate from one another. Although it is seldom combined
with questions of strategic stability. CPT assumes all the sites are within an integrated polity and
so have solely economic (and perhaps social) relations, it does not have a lot of room for, say,
hostile relationships between sites.502
Another model emphasises the way that polities interact with their neighbours, hence: peer polity
interaction (PPI). This has been applied primarily to discuss ancient (and Meso-American) citystates but could also be considered for both larger and smaller scales.503 The chief finding is that
peer polities resemble each other because they borrow successful innovations within the group.
Thus a group of peer polities will share an historic and cultural trajectory. The archaeologists
who developed this model noted the inherent instability of such competitive systems which must
continually succeed in suppressing single polities that threaten to rise above the pack.504 The
notable point of PPI though is that while it may evolve or decay – depending on one’s point
501. Ruiz Zapatero and Burillo Mozota 1988, 56.
502. Ibid., 56.
503. I.e., both for neighbouring states and for neighbouring communities. In some ways, Tartaron’s conception of a
‘coastal world’ could also be seen as a group of peer communities. See note 231 of Chapter 2.
504. Renfrew 1986 and see in the same volume Champion and Champion 1986 also and Ma 2003. Interestingly,
some of the examples show not a peer polity state arising to convert the peer polity group into an imperial state but
a neighbour taking advantage of its outsider status to borrow some innovations but also escape the constraints of the
group. Rome therefore fits this model with respect to the Etruscan city-states.

139

of view – into a single, centralised state, it constitutes a functioning model of centre-less group
development.
Finally, it is not a model of settlement but graph theory points us to another dynamic that has
been very influential. Albert László Barabási and Réka Albert showed how networks maintain
their shape, that is, their patterns of connectedness and the privileged and excluded positions of
each node in the network over time.505 As the network grows, new nodes ‘preferentially attach’
to well connected nodes.506 The result is that bigger, better-connected nodes get even bigger,
while peripheral nodes find it hard to catch up.
The purpose of introducing these models is to show that patterns always imply a view on mechanisms. But these mechanisms are too often muted in the analysis. We should treat an explanation
as wrong if it does not allow the actors that are supposedly assembling the result to conduct their
affairs differently. The focus on ethnic groups and the emergence of settlement organisation has
arguably obscured the necessity to develop a critical vocabulary and analytical techniques to describe a range of settlement scales. Ironically, the content-free models are better at making us
pay attention to what settlements are actually doing.
The challenge is to give the settlements themselves a larger role in deciding the question. This is
at least in part a matter of settlement patterns. Patterns are important for their obvious implication
that settlements cannot all behave in the same way because they are not located within the same
settlement pattern. We cannot understand these without getting a feeling for what ‘local’ meant,
or what ‘regional’ meant, through this period. Terminological precisions and refinement of our
terms are imperative. A clear starting point if we are interested in settlement patterns is whether
Ibero-Roman settlement does in fact have a pattern. Discussion of site categories and changes
over time does not really capture how settlement patterns are different. For this reason, I show a
number of Middle Iberian settlement patterns beside each other, at the same scale, in Figure 3.2.
For each area, I have stripped out the categorisation of sites to bring out the pattern itself. It is im505. Barabási and Albert 1999.
506. Ibid., 511.
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(a) Matarrana valley

(b) South Regallo valley

(c) Algarra valley

(d) North Requena-Utiel

(e) West Requena-Utiel

(f) South Requena-Utiel

(g) Arse-Saguntum

(h) Edeta

(i) Kili-Gili

(j) Canyoles valley

(k) Vinalopo valley

(l) Alcoi valley

Figure 3.2: Same Scale Analysis
mediately obvious that these areas have different intensities, distributions, and scales of patterns.
Yet do we have the vocabulary and analytical toolbox to analyse these differences?

141

3.2 Does Iberian settlement have a pattern?
Clearly we need better ways to describe the patterns of settlement, in order to examine how
settlements are acting according to their patterning. This section provides ways to talk about site
density and clustering. These methods are quantitative and should be deployed in combination
with a qualitative understanding of the site catalogues, the topography and so on. The following
section presents the results of these techniques.
A brief note first on site location itself. Of the case studies in Chapter 2, only one source provides
exact site coordinates.507 Some other surveys also provide composite coordinates to the nearest
one hundred metres, easily accurate enough for our purposes.508 But for most areas, I have had to
georeference published maps, mainly using river junctions or peaks in the topography as control
points. This entails some imprecision, but over the local scales used here, any error should not
be large enough to affect the analysis. It is quite easy to eyeball water courses to check that
the georeferenced map corresponds closely to the other layers. More importantly, small errors
introduced when georeferencing a map may shift the locations of individual sites in important
ways, say from a peak to a slope, but they have less impact on the relationships between sites,
because sites in each area of a map have similar transformations applied to them. It is useful
to note that surveys will generally provide the topographical position of each site, say, plain,
slope, terrace or hilltop. One issue is error (deliberate or otherwise) in the maps themselves,
given that some points may be slightly moved or randomised to protect sites, or that older maps
may be roughly plotted. To determine whether the cumulative error was significant, I measured
the distances between the same site plotted separately (for different eras) in Pascual Berlanga
and García Borja 2010 and again separately georeferenced by me. In six cases, the error was
less than five hundred metres, averaging around three hundred metres disparity amongst these.
507. Namely, Frías Castillejo 2010, covering some of the northern Alicantine sites, although these case studies are
supplemented by other work.
508. I.e., a formulation such as 30SYH128930 which equates to the UTM coordinates x: 7-128-00; y: 42-930-00.
The relevant local map is generally cited which assists with prefixing the coordinates, as shown here. My thanks to
Ignacio Grau for point me the right way here.
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In two cases though, the error was larger: one kilometre for Torreta AT and thirteen hundred
metres for Reixac. These two discrepancies were driven by differential plotting of the locations
in the original paper. I also measured the difference between eighteen sites plotted by both
Pérez Ballestar and Borredá Mejías 1998 and Pascual Berlanga and García Borja 2010 and then
georeferenced by me. The average error was 440 metres, but with one site (Santa Anna) 1,290
metres different, over two thirds of the sites had errors less than four hundred metres. The general
rule then is that the majority of sites should have absolute errors (relative to a presumed real world
location) of less than half a kilometre, with only occasional outliers having absolute errors around
one kilometre. The relative error to other sites on the map, and hence for interdistances, is much
lower, as explained above. Of course, georeferencing errors are likely to be relative to the size
of the area being georeferenced, but luckily the largest area (northern Alacant) is that for which
we have absolute coordinates and so georeferencing is not necessary.

3.2.1 Interdistances
An initial problem to discuss here is how to express site density. At this point in time, it should
be possible for those conducting fieldwork to publish not only the locations of the sites found,
but a polygon showing in close detail the area covered by the survey.509 But this information –
essentially the denominator for site density – is usually only available where an author explicitly
uses transects or similar. Otherwise qualitative descriptions are more common: a brief description of the area surveyed or perhaps an estimate of the percentage of the study area that could be
walked.510
Lacking this denominator, and perhaps also due to worries over the proportion of sites both preserved and found, (the numerator), the common measure of density is comparisons over time.511
509. Although this is more so the case now than when many of these surveys were carried out in the late 1980s to
2000s, thanks to advances in handheld GPS and mapping software.
510. Sometimes presented with a map of the broader study area, which does not equate to the area surveyed.
511. E.g., Witcher 2006, 101. One possible solution for second-hand analysis would be to create a convex hull around
the sites, approximating the area covered by substituting the limits of the area in which sites were found. However,
the pattern of site distribution would be a major driver in the area covered. A line of sites along a narrow valley would
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As we have seen, this approach results in a rough idea of changes in the settled population in an
area over quite broad chronological periods. In meta-surveys where multiple areas of fieldwork
are collated, then rough ‘eyeball’ estimates of comparative site density is possible.512
The option I use in this chapter is to focus on the distance between settlements, which I refer to
as ‘interdistances’. We might think of this as a measure of social density rather than simply settlement to land area density. I propose two initial ways in which we can investigate this: nearest
neighbour distances and clustering algorithms. Obviously, none of the measures of settlement
density – whether expressed as the relative number of sites, sites per hectare, or site interdistance
– should be taken as a straightforward factor of population levels.513 Note in particular the observation of Fentress 2009, 147 that even radical changes in estimates of the number of farms does
not significantly affect the overall population estimates, given the very small size of these sites
in comparisons to towns and cities, which we are much more confident of finding. The change
in distribution between larger sites and smaller sites is also an important indicator of population
change alongside the density measurements.
We are interested in how the grouping of settlements might locate activities that implicate more
than a single site. As such, the multiple relationships within each groups of sites is of interest.
The most common and intuitive measure of such relationships are the distances between each
site and a certain number of neighbouring sites. The analytical terms are either Nearest Neighbour (NN), generally used here for explaining the calculations, or proximal point analysis. Note
that these terms are then qualified by a number, so we search for, e.g., 3NN – the three nearest
neighbours – rather that just a single nearest neighbour for each site. The logic that underlies
nearest neighbour distances is that the nearest neighbours to each site are most likely to be the
counterparts in spatially distributed activities. We therefore measure these distances in order to
get a basic measure of how accessible these neighbours are and so how constrained by distances
these activities are.
create a much smaller ‘footprint’ than a cluster of sites on a plain.
512. See Alcock 1993 and Witcher 2006 for both these approaches.
513. Alcock 1993.
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Generally only a single parameter needs to be selected, namely how many neighbours should be
identified from each site. Measuring only the single nearest neighbour to each site results in a
lot of isolated pairs of sites and it also limits the possible interactions of each site. It assumes
that whatever activity we are measuring (by proxy) was carried out from each site solely with
the nearest site and with no others. This is clearly too restrictive. At the other end of the scale,
if too many neighbours are chosen, then we end up measuring the, say, eighth ‘best’ partner, or
measuring a second ring of sites which lie beyond immediately available sites. Clearly, the point
at which this becomes a problem will depend on the density of sites. These nearest neighbour
relationships can be visualised (as lines between points).514 Nearest neighbours can be measured
and displayed using the statistical software program R.515 Figure 3.3 tests this parameter with the
data for Middle Iberian settlement in the Algarra valley (see Chapter 2). Obviously, the precise
configuration and density of sites in any area will affect the appropriate setting of the parameter
but given the relatively similarity in how settlement patterns work across the study area, a single
example is presented here.
As can be seen, from about five nearest neighbours and higher, the relationships begin to cover
a range of neighbours of very different types, not just immediate neighbours, or the closest sites,
but sites that would require walking past one or two other sites to reach the targeted neighbour.
While on the other hand, the networks comprised of just one or two nearest neighbours look
anaemic, failing to connect dots which are very close together and creating very ‘skinny’, truncated networks. For this reason, I consistently use the three nearest neighbours, using this in all
case studies so that the results are comparable. I was influenced in this decision by the profitable
use of three nearest neighbours by Anna Collar in exploring relationships within the epigraphy
of the Jewish diaspora in antiquity.516
Obviously more sites will tend to shrink the interdistances. This inverse relationship is not one514. Technically, as vectors or edges between nodes.
515. Using the ‘spatgraphs’ package by Rajala 2010, which integrates with the ‘spatstat’ package by Baddeley and
Turner 2005. See Appendix D for a minimum working example.
516. Collar 2013. She does not spend a great deal of time discussing her choice of parameter but three nearest
neighbours seems to be a common choices in the SNA field.
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Algarra valley: 1 Nearest Neighbour

(a) 1NN
Algarra valley: 4 Nearest Neighbour

(d) 4NN

Algarra valley: 2 Nearest Neighbour

(b) 2NN
Algarra valley: 5 Nearest Neighbour

(e) 5NN

Algarra valley: 3 Nearest Neighbour

(c) 3NN
Algarra valley: 6 Nearest Neighbour

(f) 6NN

Figure 3.3: Different parameters for Nearest Neighbour in the Algarra valley
to-one, however, as the relative placement of sites can still create groups of more or less tightly
clustered sites despite changes in the number of sites. An increase in the distance between sites
might therefore reflect lighter inhabitation overall, or specific choices to inhabit sites further from
each other, and vice versa.
The other point to note is that outliers at the upper end of the range are common and should largely
be excluded from the analysis. In many cases, one or two sites are located far from other sites,
creating just a few interdistances much larger than others. Sometimes these sites are previously
known rather than discovered through survey, or they may be elevated sites where sites on the
plain have been destroyed. Whatever the circumstances, these large interdistances should not be
allowed to distort the average interdistance. In fact, I am trying to discern modal interdistances
where possible. That is, a flat section of the graph of interdistances suggests a large number of
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sites are located at similar distances from each other. It is partly to avoid ‘false positives’ of this
measure that the calculation does not double count reciprocal interdistances.
These distances can then be measured and displayed as a histogram of how many fall within set
intervals. An important methodological point here is that a line between two sites does not count
twice if each of the sites is amongst the three nearest neighbours of the other site. This is perhaps
more easily understood visually. Each line is measured, rather than the three vectors from every
site. The most common duplications are when two sites are very close to each other, and so both
are within the three closest sites, hence these are shorter than average distances. The effect of
not ‘double-counting’ therefore is to underestimate the level of propinquity in the network. In
order to demonstrate this relationship, Figure 3.4 shows the histogram of nearest neighbours for
each of the six parameters drawn in Figure 3.3. Unsurprisingly, as the parameter is increased,
the number of relationships increases, and a higher proportion of longer distances are included
as the most immediate neighbours are already connected.
If we think about what these histograms represent, consider the histogram for three nearest neighbours (Figure 3.5c). Most interdistances are within one, two or three kilometres. This means that
a typical site in the area is likely to have its immediate options for interaction at these distances.
The immediate question might be how this compares to the distances for a random distribution
of points. This can tested easily, and is much closer to a normal distribution. All the histograms
in Figure 3.4 are strongly grouped on the left of the x axis with a tail to the right that reflects a
few outlying sites. For a random distribution of points, there would be neither such a pronounced
emphasis on short distances nor such a tail to the right for outliers. So although the specific parameter for how many neighbours are measured for each site determines the exact distribution of
interdistances, all of these parameters accurately reflect the clustered nature of the sites.
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Figure 3.4: Histograms of Nearest Neighbour relations in the Algarra valley

3.2.2 Clustering
Clustering is the second aspect that I want to identify analytically. As discussed, the interdistances are related to – but not a direct function of – settlement density. But they are also a function
of settlement patterning. Cluster analysis attempts to identify this patterning. Again, clusters are
identified using the statistical software program R.517 Again, the parameters of this algorithm
affect the results. In this case, two parameters are used. The first is a threshold delimiting the
maximum distance between points for them to be considered to belong to the same cluster.518
The second is a minimum number of points that are taken to constitute a cluster. This includes
the point from which the measurement is taken. So a minimum points threshold of two allows
517. Using the DBSCAN (Density Based Spatial Clustering of Applications with Noise) function within the ‘fpc’
package by Hennig 2014, which uses parameters defined in Ester et al. 1996. A minimum working example is also
included in Appendix D.
518. This threshold is sometimes written as ε.

148

clusters which only contain two sites. Importantly, this threshold not only determines whether
a cluster is identified to start with, it also determines, for each point, whether further points are
included within that cluster. That is, the minimum points threshold prevents the cluster from
‘spreading’ in a long line of points if there is not sufficient density of points at each step. Again,
the best way to show this is with an example showing how changes in the parameters work (Figure 3.5). The minimum points parameter, however, is less consequential in most circumstances
than the distance threshold. A higher requirement for minimum points does stop clusters spreading along thin lines but mainly it removes the identification of small clusters. Because we are
talking about settlements and I have not taken account of the size of settlements, I am willing to
accept a relatively small number of sites as constituting a cluster. I consider that to most people,
three trees, for example, standing close together would not constitute a cluster of trees but three
residential sites close together does seem to me to constitute a cluster of sites.
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Figure 3.5: Clusters at different thresholds (Algarra valley)
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Figure 3.5 shows the Algarra valley sites again, this time identifying clusters according to variable clustering distances but with a set minimum points threshold of three. These are maps rather
than graphs, the numbers along the axis are the coordinates.519 The clusters are shown by colourcoding the points. The triangles show when a point fulfils the minimum points condition while
a circle does not fulfil this condition but may be coloured to show that it still falls within range
of a cluster.
In order to read these, we are looking for sweet spots between two problems. The first problem,
where the threshold is set too low, is when lots of points are identified as ‘noise’ (black circles).
The map for a threshold of one kilometre (Figure 3.5a) identifies only three small clusters (in
red, blue and green), and classifies as noise a number of points that intuitively do look related.
This is also a problem with a threshold of two kilometres (Figure 3.5b). The opposite problem
is when the threshold is set so high that it begins to swallow up a large range of sites, beyond
what we would accept as a single cluster. In the maps shown here, this problem occurs from five
kilometres and above (Figures 3.5e and 3.5f).
Between the three and four kilometre thresholds though, we can see that the clustering algorithm finds very little noise and five clusters that are stable through a wide range of interdistance
thresholds. That is, their core is identified at one kilometre and their general shape is preserved
all the way up to all sites being clustered. This case study raises questions about how we should
interpret a clustering result that requires different parameters to yield clusters in each area and
identifies clusters with different numbers of sites and implied territorial areas. A version of this
problem is visible in Figures 3.5e and 3.5f. At these thresholds, the green and dark blue clusters
are much bigger than the peripheral red, pink and cyan clusters.
Of course, wildly uneven clusters likely were present in the historical record. But in terms of
finding repeated patterns of settlement, I want to see clustering that persists across a wide range
of thresholds (implying clear gaps between clusters) and perhaps also similar sizes of cluster
519. In the UTM projection I use for almost all the mapping of the study area: 30N, EPSG: 3042.
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when this stable configuration appears.
When conducting cluster analysis, missing sites are a real problem, in that areas that cannot be
surveyed create gaps in the settlement pattern, effectively clustering what may historically have
been a more even settlement pattern. Hence I have relied on case studies being relatively wellknown areas. We also need to compare these maps with the topographical maps to understand
where elevated land is interposing itself between sites in the settlement pattern, or alternately
where a river valley may be differentially destroying and hiding sites through repeated flooding,
intensive occupation of vegas over time, or alluviation.
There are downsides to this type of analysis. The appropriate thresholds must be determined
manually and the clusters can be sensitive to small changes in the parameters, which is not
ideal given lack of information about ground conditions and travelling preferences. In addition, cluster-analysis is a very top-down understanding of settlement, which elevates the fact of
belonging to a cluster above the options of movement from each individual site.

3.3 The local and the regional
Having shown how these tables are compiled, over the next few pages I use them to compare settlement patterns. Ultimately, I want a precise description of what is local and what is regional in
each of the case studies, including whether these two labels capture the patterns in the settlement
data.
A further complication is that we are looking not just at several case studies but also three chronological periods. Accordingly, I examine each period in turn within the discussion of each ‘scale’
of settlement. Figure 3.6 shows the propinquity of settlement in the Middle Iberian period, following the procedure set out in section 3.2.1. Note that both the scale of the y axis (frequency of
the result) and the total number of data points changes for each case study and period. Clustered
and ‘symmetrical’ patterns will create fewer unique NN relationships than more uneven and so
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asymmetric patterns. A symmetrical NN relationship is when each site is (one of) the other site’s
nearest neighbours. The thing to look for in these graphs is the shape of the histogram. And
as would be expected from the different settlement patterns (Figure 3.2), these histograms do
indeed show a range of shapes, although with some broad similarities.
Figure 3.7 shows the propinquity of settlement in the Late Iberian period, following the same
procedure.520 Note the diversity in the profiles: specifically where the peak is located, its relative
height and the drop-off to each side, and in the length and thickness of the tail.
Finally, figure 3.8 shows the propinquity of settlement in the Principate, following the same
procedure, (remembering that the ‘Roman’ sites for the Canyoles valley likely include some
Republican sites). With the exception of La Serranía, where a low number of sites in a large area
results in an incoherent pattern, the histograms here are not as diverse, although the Vinalopó
valley stands out for the irregular tail and L’Alcoià also has a longer tail than the other areas with
Imperial data.

520. Remembering that the periodisation for the Canyoles valley is a little wider than otherwise used for the Late
Iberian period.
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Jiloca valley: Middle Iberian Interdistances
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Figure 3.6: Middle Iberian Interdistances
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Figure 3.7: Late Iberian Interdistances
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3.3.1 Local: living in cliques
To begin with, there are marked distinctions throughout time in the proportion of sites with interdistances of less than one kilometre. In the Middle Iberian period, nearly all case studies have
a large number sites in such close proximity, with the exceptions of Edeta especially, but also
the Jiloca valley, Arse-Saguntum, the Ribera de Xúquer and the Vinalopó valley. We can use the
clustering algorithm to highlight this difference easily. Figure 3.9 shows clustering for a number
of these areas, with a one kilometre threshold for the cluster as well as a requirement for three
points to form a cluster. In the top row, we can see that in the Matarraña valley and the comarca
of Requena-Utiel there are several clusters of tightly grouped sites, even when we exclude sets
of two sites that are within one kilometre of each other but do not have the third site necessary to
constitute a cluster (Figures 3.9a and 3.9b). Kili-Gili has sites so tightly grouped that most sites
fall within such clusters (Figure 3.9c). Note that the scale is different in each of these maps. On
the bottom row, in contrast, no clusters whatsoever are identified in Edeta or the Vinalopó, although the latter has a couple of pairs of sites located within one kilometre of each other (Figures
3.9d and 3.9f). Similarly, Arse-Saguntum has only one cluster identified with these parameters
(Figure 3.9e).
How does this situation change in the Late Iberian period? For the most part, these tight groupings
continue although Requena-Utiel no longer has so many sites within one kilometre of each other
(Figure 3.10b). The Canyoles valley also has significantly more inter-distances between one and
two kilometres than below one kilometre, although it is worth noting that the minimum points
requirement in the clustering algorithm means that an area with multiple pairs of closely located
sites does not have as many cliques as might be expected given the high ratio of interdistances
under 1km. The sites in the Alta and Baixa Marinas could also be mentioned for this strong
showing between one and two kilometres. The other change is that such short distances suddenly
increase in the Vinalopó, now dominating the interdistances (Figure 3.10c).
Finally, in the Principate, these tight interdistances are also common although there is a drop-off
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Requena-Utiel clusters: 1km threshold
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Figure 3.9: Middle Iberian clustering (1km threshold)
in Kili-Gili, which was previously so strongly represented on this measure (Figure 3.11a).
What should we call these tight clusters, with multiple sites often just a few hundred metres – a
five or ten minute walk – from each other? I do not want to simply describe these associations
as ‘local’ because, and as we shall soon see, these groups do not exhaust ‘the local’. That is,
there are local clusters bigger than these tight groups. For want of a more appropriate word, I
call these groups of sites ‘cliques’ to emphasise their (apparently) intimate interrelations.
Unsurprisingly, remembering the discussion above on Central Places, these cliques seldom contain more than one nucleated site. These cliques are usually comprised of a single nucleated site
with a small number of dispersed or unknown sites in its immediate vicinity. The unclassified
sites of the Matarraña valley are not useful but in the Algarra valley we see two cliques solely
of unknown and dispersed sites but also one clique (in the centre-west) which seems to contain
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Figure 3.10: Late Iberian clustering (1km threshold)
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Figure 3.11: Imperial clustering (1km threshold)
two small nucleated sites. The eight cliques in Requena-Utiel, five include instances of multiple
nucleated sites.
Given the lack of clear separation between all the sites of Kili-Gili, it is unclear we want to think
of the densely populated Magro valley as populated by cliques but if we do, then the sites are
mainly dispersed in the Middle Iberian period and it is more in the Late Iberian that multiple
nucleated sites are found close together. The Vinalopó valley sees the appearance of cliques
only in the Late Iberian period, but this is weighted by low site numbers overall, so that a couple
of points where multiple sites are known make a big impact on the distribution of interdistances.
Yet both of these (Les Hortes and El Monastil) do have multiple nucleated sites rather than solely
dispersed sites around a single centre. The same is true for the Vinalopó (and the Alcoi valley)
158

in the Principate.

3.3.2 Local: living in clusters
If these cliques do not exhaust the local, (and the bunches of sites surrounding the cliques identified in such Figures as 3.9a and 3.9b strongly suggest that they do not), what else constitutes
the local? I turn your attention back to the histograms of interdistance presented in Figures 3.6
to 3.8. As discussed, these almost all show a strong grouping of interdistances within two, three
or four kilometres. Of course, this finding is partly an artefact of limiting ourselves to just three
nearest neighbours. These findings suggest that sites are clustered, because opposed to random
distributions they lean to the left. But more work is necessary to identify the clusters themselves
(see section 3.2.2).
In the Middle Iberian period, the most important finding is that the majority of sites cluster
very cleanly with interdistances around three kilometres. Once we consider sites outside the
immediate vicinity but within, say, a twenty to thirty minute walk (two to three kilometres), we
see stable, regular clusters of sites. Let’s begin with the Matarraña valley (Figure 3.12).
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Figure 3.12: Matarraña valley Middle Iberian clustering
From around two to three kilometre interdistances, the algorithm detects essentially the same
set of clusters, leaving very few unassociated sites as noise. The ability of the clusters to form
reasonably thin chains of sites is due to the low minimum points requirement, discussed above.
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These clusters are also reasonably similar, at the three kilometre threshold almost all contain
about four to eight sites, with just a couple of larger clusters. The clusters sizes are, from smallest
to largest: 3, 4, 4, 6, 7, 8, 8, 8, 13 and 18. At this threshold (Figure 3.12b), however, some
clusters are already at a point where it is apparent that just slightly relaxed parametres would
create much bigger groups. Such groups can be seen with a four kilometre threshold. And at
this larger threshold, the number of sites involved is an order of magnitude higher, as are the
gaps between the groups. I would describe the two main groups visible in Figure 3.12c (once the
threshold is relaxed to four kilometres) as ‘regions’. These larger unit will be addressed at the
end of this section.
Requena-Utiel clusters: 3km threshold
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Figure 3.13: Middle Iberian clustering (3km threshold)
This pattern is repeated over and over (Figure 3.13), although with some exceptions (Figure 3.14,
below). For the Algarra valley and Edeta, clusters are suggested or nascent at two kilometres,
more convincing at a three kilometre threshold, and then often swallow each other up from four
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or five kilometres (Figures 3.13a and 3.13c). That is, there is not a spacious ‘no man’s land’
between clusters in many areas. Requena-Utiel is more convincing at this threshold as well,
although as with the Matarraña valley in some areas (the southeast) this allows the clusters to
agglomerate beyond the size of the other clusters (Figure 3.13b). The group of sites in the middle
of the Ribera de Xúquer also clusters around the three kilometre threshold (Figure 3.13d). Many
sites in the Alcoi valley do not cluster very well but a few central clusters of several sites are
visible at three kilometres interdistance (Figure 3.13e). Data for Marina Alta and Baixa are less
reliable (as with Ribera de Xúquer) given problems in the survey coverage, and arguably group
more consistently at four kilometres but all the main clusters bar one are readily apparent at three
kilometres (Figure 3.13f).
The exceptions are: Arse-Saguntum, which has very few sites forming cliques but is also uniformly distributed when measured at larger scales, hence forming a region even with a two kilometre interdistance (Figure 3.14a); and Kili-Gili, which as we saw in Figure 3.9c has almost all
of its sites even within one kilometre of each other and so multiple separate clusters cannot be
observed at higher levels (Figure 3.14b). The Vinalopó valley is an exception for a different
reason (Figure 3.14e). There are three scattered clusters at the three kilometre threshold, leaving
a large number of unaffiliated sites, and it is not until around four or even five kilometres until a
decent proportion of the sites can be grouped. Basically, there is poorer evidence for consistent
clustering especially with the kind of short interdistances seen in other areas. Note the unclustered ‘noise’ sites floating around the borders of the green, blue and (arguably) red clusters in at
the 4km threshold. Similarly, although some clusters can be seen at a three and four kilometre
threshold in the Jiloca valley, such clusters leave many sites unassociated (Figure 3.14f).
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Figure 3.14: Middle Iberian clustering exceptions
In the Late Iberian period, we see the continuity of such clusters around a three kilometre threshold (Figure 3.15). This trend is clearly visible in the Matarraña valley (Figure 3.15a). Note the
black triangles are clusters in Figure 3.15. Although such clusters are still apparent in RequenaUtiel, a number of areas have lost an apparent cluster of sites. On the other hand, the few central
clusters of L’Alcoià in the Middle Iberian period explode into a profusion of clusters in different
valleys or even separate parts of the same valley in the Late Iberian period.521 These clusters are
visible at two kilometres as well, a threshold which breaks the large, central cluster (shown as
black triangles in 3.15c) into three separate smaller clusters. A similar clustering pattern to that
found in L’Alcoià is visible in the Alta and Baixa Marina.

521. Cf. Grau Mira 2014.
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Figure 3.15: Late Iberian clustering (3km threshold)
Exceptional areas are shown in Figure 3.16. Again, Kili-Gili is still an exception although there
are hints of small peripheral clusters around a central, larger clusters (Figure 3.16a). This pattern
does resemble that found in Requena-Utiel and the Algarra and Matarraña valleys but the scale
is much smaller. The Canyoles valley shows a similar organisation, clustering at two kilometres
but merging into a single region with the three kilometre threshold (Figure 3.16b). La Serranía,
with less sites in a large area, does still have some residual clusters but these are at a threshold
of five kilometres (Figure 3.16c). And the Vinalopó valley is again an outlier, also needing a
threshold of five kilometres to form stable clusters (Figure 3.16d).
In the Imperial period, we mainly have information for the southern areas, which show continuing
or even increased site numbers. These areas show local clustering at low thresholds but these
clusters are not particularly stable, as there are not large gaps between local clusters in many
cases, so that with small increases in the threshold, The Canyoles valley has lots of clusters
apparent at a two kilometre threshold but these are themselves grouped into three of four larger
clusters that are apparent at a three kilometre threshold (Figures 3.17a-3.17b). Between four and
five kilometres these all merge into a single region. L’Alcoià similarly has clusters visible at two
or three kilometre thresholds, which begin merging together at high thresholds (Figures 3.17c3.17d). In the Marina Alta and Baixa, sites are so dense that even at a three kilometre threshold
they begin to merge together (Figures 3.17e-3.17f).
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Figure 3.16: Late Iberian exceptions
Kili-Gili continues to only show distinct clusters with a low threshold of two kilometres, and
even then it suggests a couple of small peripheral clusters to a larger central core (Figure 3.18a).
At the threshold of three kilometres, all the sites are grouped together in a single region. And at
the other extreme, the Vinalopó also continues to be weird, forming clusters (and cliques) at low
thresholds but leaving large numbers of scattered sites as ‘noise’ until the threshold is raised to
a particularly high level: around five kilometres (Figure 3.18b).522

522. Cf. Figure 3.11c.
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Figure 3.18: Imperial clustering exceptions
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3.3.3 Regions
Finally, we can ask if settlement patterns also create a larger corporate unit than these local
clusters. Obviously, this touches upon the question of capitals, territories and even the regionally
based tribus which were discussed early in this chapter. In terms of settlement patterns, it is very
difficult to confirm or exclude such polities because survey sizes are tailored to the likely natural
limits of polities, (or an even smaller area, in the case of the surveys around La Carència). The
high number of topographically constrained regions also creates some false positives in terms of
regions. The Canyoles valley and even the lower Palancia valley (around Arse-Saguntum) show
settlement tightly constrained within a valley, which will have created a ‘region’ of interacting
settlements. But it is dangerous to posit settlement as simply intermediaries that merely confirm
the topographic constraint. The question is whether settlements can also mediate, taking a zone
of topographical uncertainty and creating breaks or bridges in the settlement pattern. To answer
this, ideally survey areas would to be bigger than the units being investigated.
Stitching different projects together does yield some information. Figure 3.19 shows the gradient
of sites from the central places of Edeta and (less certainly) El Castellar de Yesa, bearing in mind
that this image is stitched together from multiple survey projects. Simply looking at this gradient,
it becomes a lot more difficult to posit the ‘border’ of the Edetan territory than is implied by
images solely of Edeta surrounded by a ring – actually a horseshoe – of fortified sites in the
foothills of intervening sierras.
Perhaps Alto del Pantano can be argued as controlling the corridor of the Turia and so protecting
the smaller sites in the plain between the Turia and La Acea from incursions from the west. Even
in this conceptions, there are many different ways to imagine the political relationship between
an oppidum and Edeta. The former may be in an ‘unequal alliance’, autonomous but constrained
by its bigger neighbour, or restrained by bonds of friendship.523
523. The concept of unequal alliance of course harks to the long-established idea of Roman control over the foreign
policy of its Italian allies, although it may be an overly systematic understanding of Roman statecraft: G. Bradley
2000, 118-20, who notes that in place of this schema we should envisage a wide range of treaty terms.
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But at the head of La Acea and in the upper Castellana and around La Rambla de Alcublas it
is very hard to draw a convincing border line. There is no clear ‘no man’s land’ between two
groups of settlement (regardless of whether we would expect settlement in La Serranía to be
hierarchically organised. Taking a site such as El Mojón Blanco, clearly this (and similar sites)
control passage from the valley of the Alcublas down onto the Camp de Turia. It does not seem
likely that Edeta and its neighbouring sites did not have some relations with this El Mojón Blanco.
There are a series of sites on the northern edge of the Camp de Turia that are easily accessible
from the north otherwise. But positing El Mojón Blanco as a ‘border fortress’ or watchtower
also seems hard to sustain given there are a number of other large nucleated sites very close to it
on the other site of the Alcublas and the Castellana.
Does this mean that without clear borders we cannot accept the proposed Iberian polities? No.
We should simply see the construction of levels of political organisation beyond a single settlement as being harder work, with a larger array of relations between many different sites, and each
different site and various groupings of sites contesting what the status of other political groupings were. These are probably better thought of as peer polities on a relatively small scale, with
unequal polities, and where groupings of settlements shape the priorities and opportunities for
interaction. These groupings by location would also make it difficult to achieve certain political
configurations. El Mojón Blanco will always be important to Edeta and the sites on the plain
around Edeta. It will likely always constrain Edeta’s ability to have relations beyond El Mojón
Blanco except through its good graces. Yet it will also always be drawn into relations with its
near neighbours to the north, with whom if shares the resources of the valley of the Alcublas.
This tension between what is created and what can be achieved when settlements are in particular
locations is a function of the stickiness of settlement. This stickiness in turn means that beyond
a certain point, changes in political organisation require the abandonment or destruction of such
elevated sites, something that is seen at certain points in the Republican period.
But the main ability to determine regions is when there is a clear division within the settlement
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Figure 3.19: Regional boundary between Edeta and El Castellar de Yesa
pattern of a single case study region, remembering that many case studies, such as that of Bajo
Aragón, are stitching together the work a number of separate teams in order to present them in a
single overview. In the north and centre, we can point to the Matarraña valley and the comarca of
Requena-Utiel. In terms of other large areas of coverage, the separate clusters of settlement in the
Sistema Ibérico case study seems strongly reflective of the foci of different surveys. Similarly,
the patterns of settlement in northern Alacant also reflect both discontiguous local surveys and
the strongly fragmented landscape. These show ‘regional’ groups of large numbers of sites which
do not merge together even at very high thresholds (basically a measure of the gap between these
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groups). So we see two stable regions in the Matarraña valley and three in Requena-Utiel. Two
of these regions are not as defined in the Late Iberian period, however, as they merge together at
a threshold of around five kilometres.
4410000

Matarraña Late Iberian clusters: 10km threshold

730000

740000

750000

760000

4400000
4390000
y

770000

4370000
4360000
730000

740000

x

750000

760000

770000

630000

x

640000

650000

660000

670000

x

(b) Matarraña LI (10km)

(c) Requena-Utiel MI (7km)

Requena-Utiel Late Iberian clusters: 5km threshold

y

4360000

4370000

4380000

4390000

4400000

4410000

(a) Matarraña MI (9km)

Requena-Utiel Middle Iberian clusters: 7km threshold

4380000

y
4520000

4520000

4530000

4530000

4540000

4540000

y

4550000

4550000

4560000

4560000

4570000

4570000

Matarraña Middle Iberian clusters: 9km threshold

630000

640000

650000

660000

670000

x

(d) Requena-Utiel LI (5km)

Figure 3.20: Regional differentiation
If the reader will forgive an supplementary measure being introduced at this point, a final way
we can get a synoptic view of settlement patterning is through heat maps that visualise density.
Interpolation is sometimes used to ‘populate’ or ‘colour in’ a map when only a certain number
of points are known. As such, it can also be used to gain a better understanding of the contours
of density in a distribution of points.524 Interpolations are also, of course, blunt instruments.
They obscure multiple levels of relationship, basically obliterating all but the main points of
density through sheer scale of numbers. For this reason, this technique has not been the primary
tool for exploring relationships between settlements in this chapter. Nonetheless, I include them
524. Baddeley 2008, 19-20.
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here partly because they support the observations of clustering and regional groupings and partly
because they remind us that not all clusters are equal, some are simply much ‘closer to the action’
than others. For this reason I show the points overlaid on top of the density distribution.
The main parameter for creating density maps is the weight given to each point. High weights
mean that just a few points will create a bright spot, easily standing out from the background. In
a map that is many tens of kilometres across but contains only a small absolute number of sites
(points), reasonably high weights must be used so that these points stand out. But if the weighting
is too high then these bright spots are formed over large areas with no internal differentiation. In
the following figures (3.21 for the north and centre of the study area; 3.22 for the south), the sigma
value is set at the same value (two thousand) for all areas, so that the areas are comparable. As can
be seen, in some areas this means that all the points create a single bright spot; this is a useful
finding which supports the earlier demonstration of areas which do not have separate clusters
because a high number of sites are grouped close together with a relatively uniform distribution.
As with the nearest neighbour and clustering algorithms, no special weight is allowed to sites
based upon their rank in these heat maps, although given the tendency for many small sites to
cluster around a larger site, these larger sites have little difficulty being seen on the maps. I
have turned off the ability to compensate for edge effects, which to my mind would otherwise
give far too much allowance for the possibility for continuity density of points just outside the
observation window.
Two main trends are clear, firstly, as we have already seen, some areas simply have a high and
relatively uniform density, which essentially creates a single region in the heat map. This is true
for the areas around Arse-Saguntum, Edeta and Kili-Gili. The other case studies, covering larger
areas and so multiple focal points, differ in that some show quite consolidated regions (Matarranna valley, Late Iberian Requena-Utiel, Marina Alta and Baixa), some many clusters (Middle
Iberian Requena-Utiel, Vinalopó), and others something in between (Canyoles, L’Alcoià).
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Figure 3.21: Density (σ:2,000)
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3.4 Significance of these groups
As previously introduced, these intermediate scales of spatial organisation raise the intriguing
possibility of identifying and describing a constituent unit in Iberian society. Attention is often
paid at a domestic level to the composition of the household (the spatial archaeology and Iberian
society literature) and then at a political level to the structured landscape of towns and cities that
make up a possible ‘city-state’ (the settlement patterns literature). But it is very difficult to link
these two scales. These clusters suggest that an alternative conception may be possible.
A prima facie explanation of clusters is that they represent a number of inter-connected groups of
households whose distribution across a few sites within a small area is closely related to the practices of the corporate group. Small groups of people that interact face-to-face on a regular basis
build up infrastructures that solidify their community and distinguish it from other communities.
A comparison might be possible to the ‘local residence groups’ in prehistoric Hawai‘i, although
these may be on a smaller scale than the clusters seen here. These groups are spatially ‘buffered’
from each other, build up shared path networks, communal buildings, and are the basis of field
division systems.525
Crucially, these Iberian clusters do not seem to be strictly hierarchical, with most clusters consisting of a mixture of large and small nucleated sites as well as dispersed sites.526 If we think about
clusters as seldom containing more than one large nucleated site, however, and then a mix of a
few to several small nucleated sites and dispersed sites, the implication is that the populations of
the clusters will have generally been in the hundreds, perhaps only the low hundreds, and seldom
reaching up to more than one thousand. This is interesting as five hundred is generally thought
of as a rough guide for a limit on medium sized groups. Robin Dunbar lists the values of five,
twelve, 35, 150, 500 and 2,000 as the general break points for human social groups. He stresses
525. Cordy and Kaschko 1980.
526. Cf. Hingley 1984, 76 on variations in scale within and between Iron Age ‘corporate groups’. Hingley’s use
of a transect across zones rather than studying a coherent and easily delimited region as a way to remain open to
differences in scale and allow groups to form rather than be imposed also fits well with the intention of my own study
area and approach, ibid., 77-8.
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150 as the limits of cognitive group size, and 2,000 as around the limits of facial recognition.527
Michael Mann stresses 500 as the limit of face-to-face interaction and group coherence held
together by personal ties.528 As a comparison, John Bintliff describes the average polis as constituted by perhaps 2,000-3,000 inhabitants within a five kilometre radius.529 Mogens Hansen
is more focused on urbanisation ratios but also stresses a ‘normal’ size much smaller than the
exceptional poleis that dominate the historical record.530 This is not that much bigger than a
single cluster and certainly a lot smaller than the regions created by focusing only on the very
largest centres as the axes of political organisation.
In terms of how we should interpret small clusters of sites in the landscape, some of the literature
on rural communities is helpful. Cam Grey has argued that the power dynamics of rural communities in the ancient world has been largely overlooked.531 Although he acknowledges that rural
communities, made up of groups of interacting households, did have many points of connection
and solidarity forged with a view to mutual assistance and support, he resists the picture of rural
life as an undifferentiated background at the base of the social pyramid.532 He argues that these
communities, like all communities, had to negotiate divisions in status and resources within the
household, within the community, between small communities, and with the representatives of
state and landed power.533 The small size of these social groups is important in that many of
these negotiations were based upon personal reputation rather than formal institutions.534
Moving from the ancient world to ethnographic research, Glenn Davis Stone describes the social
organisation of the Kofyar in Nigeria as having two corporate levels.535 Firstly, neighbourhoods
were comprised of several dozen households.536 Members of these neighbourhoods often inter527.
528.
529.
530.
531.
532.
533.
534.
535.
536.

Dunbar 1998, 184, 186-7.
Mann 1986, 42-3 .
Bintliff 1997, 26.
Hansen 2006.
Grey 2011.
Ibid., 21, 42, 71, 112.
Ibid., 25-6, 62-3, 121ff., 157-8, cf. Scott 1985.
Grey 2011, 84-6.
Stone 1992.
Ibid., 154.
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married, showing their strong social links. Secondly, these neighbourhoods were organised in
alliances, which had historically formed the basis of warfare between groups.537 As we may be
seeing with Iberian settlement, these neighbourhoods were stable over time even as households
were formed and dissolved.538 These alliances were culturally very similar to their neighbours,
and were not single political nor social units.539 As the patterns of occupation of the landscape
changed, households might be planted on new areas of land but these households still clustered
together according to their membership of different alliances, thus forming new neighbourhoods
with a pre-existing corporate identity.540 Stone argues that the driver of this clustering is a mode
of agricultural production reliant on work parties, which might be assembled almost daily during
the growing season.541 As he summarises: “[s]ocial relations are embedded in the organization
of agricultural production, which directly affects settlement patterns.”542
These two examples help us to imagine the complexity of relations embodied in settlement clusters, and also to understand the way in which propinquity of settlement is both a cause and effect
of modes of agricultural organisation and resilience.543 What settlements do then is bound up in
their patterning, and we should see clustering of settlements as different from those settlements
that do not cluster.
Interestingly, the areas with the weakest evidence for clustering and instead reasonably dense
and more uniform settlement are often close to main cities, such as Edeta, Arse-Saguntum, KiliGili and perhaps immediately around Kelin, some of which seem to have housed populations
in the low thousands. Unfortunately, the poor preservation of sites on the plain around SaitiSaetabis makes it difficult to add this undoubtably important centre to the list. These towns must
have seriously outweighed the surrounding communities, constituting large nodes of population
equivalent to that of several clusters. There is no need to assume, however, that clusters would
537.
538.
539.
540.
541.
542.
543.

Stone 1992, 154.
Ibid., 158.
Ibid., 155-8.
Ibid., 158-65.
Ibid., 165-6, noting that 2km was about the limit of travel for these work parties.
Ibid., 166.
Cf. Gallant 1991, and Espí Perez, Iborra Eres, and Haro Pozo 2000 for communal granary buildings in Iberia.
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have been closed off from the outside world, or less connected than the biggest centres simply
by virtue of their clustering. As Mark Granovettar has shown, it is not necessarily the degree
of connection that facilitates information transfer, as long as the clusters had some contact with
other clusters and centres – and it would be shocking if they did not given the spread of similar
material objects over these areas – then information can spread through less regular contacts that
involve fewer people (‘weak ties’).544
What space does this leave for a dispersed versus nucleated settlement dynamic, if this is still
important to us? It’s important to consider that on a wide scale the Iberians are very dispersed,
there are not many large cities, for example. But at a local level the Iberians are very nucleated,
they mainly live in small towns – or closed villages – rather than as individual families in farmsteads. If we can posit a divide in settlement patterns it is at this higher level, between areas
with clustered communities (and lower levels of population) and areas with much higher levels
of population in the major centres, which had apparently unclustered settlement patterns around
them.
In section 2.4.2, I speculated on the implications for large numbers of small but nucleated sites
in creating a particular distribution of groups characterised by face-to-face contact within the
settlement but then a taxing and complicated inter-settlement dynamic. This chapter has allowed
us to flesh out this picture somewhat. To the complications of multiple settlements can now add
the presence of multiple nucleated sites within small, tight clusters of sites. This pattern precludes
some of the simple models of pyramidal settlement hierarchy prevalent in the literature.
It is worth further emphasising the point made in section 3.2.1, that the clear modality of interdistances seen for these settlement patterns is not a feature of random distributions. What we are
talking about then is a result, whether conscious or not, of particular practices, objects and understandings, that is reproduced by great numbers of Iberians in settlement decisions and locked
544. Granovettar 1973. See also Watts and Strogatz 1998 on the power of small numbers of longer-distance connections but noting the caution of Xiaolin, Adamic, and Strauss 2006 that some duplicative connections may be needed
to transmit certain information.
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in place by the settlements – and likely also roads and field systems – themselves.
So what might this dispersal mean? It would be dangerous and incorrect to generalise from settlement distributions into ‘characteristics’ of Iberian-ness and then apply these characteristics
to other facets of Iberian life as if they had a force of their own. What we can do, instead, is
to consider some other actors that may have been been changed by this configuration of settlements. Field systems and field markers, for example, must have been agreed and legible not only
within settlements but between them. If large flocks were run together, they would presumably be
grouped at a settlement level, but this would still leave multiple large flocks within any particular
geographical region, perhaps easier to manage at some points but woe betide any shepherd who
let them become confused. Some practices might diffuse very quickly through multiple competing settlements unwilling to fall behind their neighbours while those activites that required the
greatest investment and concentration of resources might be hamstrung by the lack of an obvious
candidate site.545 The prevailing result would depend closely on the mechanics of each activity
with respect to the capabilities of settlements of up to a few hundred people. Literacy is one such
investment-heavy activity that can be difficult to achieve at small scale.546 Many of the writing
tablets recovered have been found at the larger oppida sites, although obviously these are also
those most-often investigated.547 As we turn our attention to agricultural activity in the next
chapters, these groupings must form the basis of how we understand the organisation of Iberian
agriculture.

545. Essentially, a smaller-scale version of the ‘peer polity interaction’ model versus the ‘urban specialisation’ model.
Renfrew 1986, Champion and Champion 1986, cf. Ma 2003.
546. Standardisation is also subject to dynamics of interaction and is not helped by dispersion unless levels of interaction are commensurately high.
547. Possibly the tablet of Casinos, V comes from a walled site of one hectare or smaller, Ferrer i Jané and Escrivà
Torres 2014. Note that neither of the smaller sites of Castellet de Bernabé and Puntal dels Llops preserved traces of
writing, despite the presence of lead-working (a common medium for written Iberian) at the former, Guérin Fockedey
2003, Bonet Rosado and Mata Parreño 2002.
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Chapter 4

Rain, crops and livestock
This chapter throws as many more actors into the mix as it can fit: combining rain, soil and
temperature measures with all the different crop plants and livestock breeds. It is increasingly
uncontroversial to present all these actors together, as scholars emphasise the diversity and mixed
nature of ancient productive strategies. Instead, we must shift the controversy onto the actions
of each of these actors. This chapter attempts to clarify how these participants are behaving and
the consequences of their behaviour. I specifically consider the ways in which rainfall and crop
preferences create differences and continuities at various scales, whether particular assemblages
might have formed and the consequences for the settled communities described in the previous
chapters.

4.1 Methodology
Why pause on the action of rain, crops and livestock?548 If we are interested in the scale and
organisation of different agrarian practices, why not simply aggregate archaeobotanical (and
548. The notion of slowing down in order to re-examine our actors is brought out in Latour 2005, esp. 122 but also
as a crucial part of the behaviour of some participants, see Latour 2010 [2002], 194-5 on the importance of hesitation
in judicial practice.
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similarly, zooarchaeological and palaeoenvironmental) data to build a regional picture? Such a
picture could then be shaded through analysis of iconographic representations, mentions in the
historical record, and other forms of complementary evidence.549 This arguably more circumspect approach is the common one in the literature.550 But although a number of sites have been
subject to such specialised analysis – and more sites are published each year – the coverage of
the entire study area remains partial. Even the best-covered regions (primarily, the Valencian
plain and coastal Catalunya) only count upon a small number of individual sites. But even if
many more sites were available, we could still question whether this is the only desirable approach.
Proceeding solely on the basis of known finds can lighten the rigours of explanation. Or at the
least, it can shift the terms of the debate onto different grounds: the representativeness of individual sites or of small samples, the degree of intra- versus inter-site variation, the taphonomic
biases of deposition and post-depositional preservation. Resolving these questions – as far as
we are able – remains essential to interpretation. But to only focus on such questions leaves
large gaps in our understanding of how these actors behave. As described in the Introduction,
we must refuse to resolve the actors into stable entities, no matter how familiar or ‘natural’ they
appear. Indeed, sheep themselves have been the focus of a previous actor-network study, one
which refused to accept their lowly position on the food chain as equivalent to their contribution
to the action going on around them.551 Handling sheep and beans like live snakes is actually
an empathetic approach, as wariness and uncertainty reproduces the work of the Iberians, and
Iberian crops and animals, and rain themselves. The prized material and immaterial possessions
of Iberians, their personal victories and defeats, will have often turned on the outcomes of these
549. There is a patch of hardened mud still preserved just outside the forum in Lucentum in which human, dog and
sheep or goat prints have been identified.
550. Alonso Martínez 2000; Pérez Jordà, Alonso Martínez, and Iborra Eres 2007. See also the case study and comparison approach of Iborra Eres and Pérez Jordà 2013. I would also note that some authors do identify a range of, say,
crop plants and describe some of their characteristics, e.g., Chapa Brunet and Mayoral Herrera 2007 or Iborra Eres
2004 for livestock. But these authors do not use these catalogues of plant and animal action to hypothesise, nor do
they bring out the uncertainty inherent in these actors.
551. Law and Mol 2008.
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encounters.
Of course, this focus on action before evidence is something of a artificial distinction, as the
best work integrates detailed archaeological identification with a strong understanding of how
these objects behave.552 But I want to clarify my approach so I will let this distinction stand.
Hence I begin by discussing the action of rainfall, and then that of plants, working my way to
a hypothetical – perhaps even quixotic – picture of the regionality of crops in the study area.
Only then do I use the archaeobotanical and zooarchaeological data to challenge, confirm or
complicate my neat hypothesis. This is a test of the ability of an actor-network focus on plant
action to generate a useful picture of what is happening, or more actively, what things are doing
in the study area.

Planty agencies
A challenge for this chapter – I feel, an encouraging one – thus becomes that of resolving what it
is that Iberian crops do.553 This is not an easily answerable question! The ancient authors do not
always agree on how to get the best from each crop. Even the modern literature finds variations
when applied to the field, which can be difficult to resolve.554 So determining the behaviour of
Iberian crops even in theory is a complex exercise. It is notable that the sympathetic, ‘insider’
literature on agriculture brings out the idea of farming as art more than its treatment in, say,
Classical history.555
Our understanding of ancient crops in general meshes an array of quite different sources. The
starting point is the Greek and Roman agronomists, principally collected in K. White 1970b and
552. E.g., the work of Iborra Eres 2004 on fauna and the recent project of the Universitat de València: De lo real a
lo imaginario: Flora Ibérica durante el Edad de Hierro, see Mata Parreño et al. 2010 apud alia.
553. The excellent organising term ‘plantiness’ is owed to Head, Atchison, and Gates 2012, 26-30, see also Brice
2014. In defence of treating plant action as plant agency, I am not arguing for a human intentionality of plants; indeed,
actor-network scholars are suspicious of the notion that there is purely ‘human intentionality’ of humans, Latour 2005,
43-62 on the decentralisation of action, and also pp. 207-15 on the notion of ‘plug-ins’.
554. E.g., the competing claims about whether carob trees are nitrogen fixers. Note also that some of the ‘minor’
crops from antiquity, less commonly grown on modern farms, are concomitantly under-studied.
555. See, e.g., Berry 1981.
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also Spurr 1986. The importance of the agronomists’ practical expertise should not be underestimated.556 Secondly, ethnographic accounts of ‘traditional’ farming are useful for understanding
the complexities of local manipulation of crops, although these largely anecdotal accounts are
naturally drawn from farming practices in the Mediterranean in the last few generations before
the industrialisation of farming in the mid-twentieth century – that is, the extent of living memory – and this era obviously had its own historical formation and demands.557 And finally the
scientific and modern agricultural literature on advised crop conditions is crucial. The usefulness of this literature in ancient crop reconstructions is championed in Sallares 1991. There are
of course some difficulties in its application. Some clearly modern characteristics, such as improved varieties of semi-dwarf wheat, can easily be discounted, but it is difficult to judge, for
example, to what degree modern farming practices change the response of crops to different field
conditions.
It is also problematic to talk about a crop plant as a single thing, given the many different varieties
and local strains or breeds of each crop.558 Such varieties and cultivars may perform very differently from each other.559 A related aspect which is even more susceptible to being overlooked
is the changes in crop plants over time. It is worth remembering that in many cases where the
introduction of a new variety is posited, the alternative explanation is changing selective pressures or practices on an existing variety, particularly when considering changes over one or two
centuries. The effect of evolutionary changes – whether by human or non-human selection –
in making new grain crops viable or preferable has been strongly argued by Robert Sallares as
crucial to understanding the development of agriculture in the ancient (Greek) world.560 For the
study area, evolutionary changes might not have been as decisive solely within the Republican
period, but in terms of the sweep from early Iron Age contacts with the eastern Mediterranean
556. Spurr 1986, xi-xiii.
557. Following Halstead 1987 and Horden and Purcell 2000 on the danger of assuming a timeless pre-industrial
Mediterranean but cf. Halstead 2014 on the usefulness of ethnographic enquiry.
558. These latter are often called ‘land races’ in the older literature.
559. For example, Sallares 1991, 371 argues that Egyptian emmer varieties seem to have been comparable to durum
wheat, and so much more productive than classical Greek emmer.
560. Ibid., 359, 361.
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and then through the Middle Iberian, Late Iberian/Roman Republican and Roman Imperial periods, these time-scales are large enough for significant evolutionary changes in individual crops
and livestock breeds.
And on the subject of crop ‘improvement’, we need to be careful about our assumptions on the
performance of Iberian agriculture, including in the Republican period, vis-à-vis the agriculture
of the Imperial period. For a start, it can be difficult to transplant varieties to a new environment,
so wholesale replacement of local crops would be impractical even if outside crops were consistently better.561 But more fundamentally, we should be leery of situating Iberian agriculture
– both the crops themselves, and their management – as more primitive than Roman agriculture
simply because the latter succeeds the former. Iberia was well-connected to take advantage of
innovations from a range of sources, and seems to have adapted new techniques and new crop
and livestock breeds from the Phoenicians. The period in which the Roman agronomists allow
us to see Roman agriculture changing, such as with the introduction of new fodder crops during the last two centuries B.C. or the claimed incorporation of Carthaginian expertise after 146
(Pliny NH 18.22-3), corresponds, of course, to the study period itself.562 So as a starting basis
we should be aware of both Roman and Iberian agriculture continuing to change during the study
period, something that fits well within models of increased, multi-directional technology transfer
accelerated by the formation of a Roman Mediterranean.
Another difficulty is that it can be unclear whether ancient sources are telling us what crops prefer
or rather what they can tolerate. Millets are a prime example of a crop pushed into a ‘second best’
role. Despite – or because of – their value as poultry feed, millets have often been pushed down
the pecking order of desirable crops. Although millets make good hay, millet residues are not
particularly nutritious as fodder, and perhaps because the seed itself is suitable for both human
and animal consumption it appears less likely to be seen as a premium grain.563 Accordingly,
millets are generally positioned as a marginal crop, sown on poor land or in fraught circum561. And see Sallares 1991, 352 on the difficulty of transplanting species.
562. K. White 1970b, 202, K. White 1970a, 285.
563. Fall 1995, 2-3; Baltensperger 1996.
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stances, such as after extensive frost damage to a main crop. Sallares saw them as unproductive,
unimportant, and only grown because there were no other short-cycle cereals available.564 But
these choices are not the preference of millets themselves. Proso millet certainly is versatile in
terms of soil and climate but it is not actually drought resistant. It just grows quickly enough
and uses water efficiently enough that it only needs a short period of rain at the right time to
succeed.565 In contrast, foxtail millet is hardier than proso but also more demanding in terms
of soil fertility.566 A way to square this circle is to return to millets as less preferred, and so not
sown to get the best results for millets per se, but in situations when a minimum or poor quality
crop is sufficient: as animal feed or as a fall-back for human consumption. Hence, the possibility
for bumper harvests is foregone, and the ability of millet to tolerate certain conditions that other
crops might not, still producing some yield, becomes more relevant than the ability of millet to
thrive in other conditions.
This indeterminacy of plant action means that the best human-plant (and human-animal) geographies immerse themselves in the qualities of the studied actors in situ to observe the peculiarity of
their actions and their effects.567 In the vineyards of a major Australian wine maker, Jeremy Brice
observes that grapes remain in the driver’s seat even in standardised, intensive modern viticulture.
Specifically, the careful measurement of acidity and sugar levels allows grapes to set the clock
for the processes of harvest, transportation and initial pressing.568 Also in an Australian context,
Lesley Head, Jennifer Atchison and Alison Gates consider the expansion of wheat-farming as a
triangulation between human initiatives to expand dry-land agriculture and the efforts of wheat
to survive drought and rust.569 Present-day wheat farmers appear as mediators, with different
strategies (and different degrees of active intervention) to negotiate the demands of different
wheat varieties, against predictions for the growing season and for the prices fetched by differ564.
565.
566.
567.
568.
569.

Sallares 1991, 363, Spurr 1986, 9, 22 is largely in agreement.
Arnon 1972, 136; Baltensperger et al. 1995, 2; Baltensperger 1996.
Arnon 1972, 137.
For human-animal studies, see, e.g., K. Baker 2009 on the sequence and timing of actions in a pig rearing unit.
Brice 2014, 952-60.
Head, Atchison, and Gates 2012, 53.
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ent grades and varieties of wheat each year.570 Once wheat grains are harvested they become a
commodity, fungible within brackets of quality, but the tactility, plasticity and sourcing of wheat
grain continue to play a decisive role in milling, baking and selling wheat products.571
As discussed in the Introduction, such ethnographic approaches represent something like the
ideal for actor-network studies. The difference between the properties of a crop ‘in theory’ versus the creation and resolution of indeterminacies in practice, is crucial to a good actor-network
description but raises a fundamental concern over our ability to apply such actor-network approaches to the distant past.572 It seems most promising, then, to tackle these questions with a
regional approach, contrasting different ancient crops and large areas, recognising that measuring
performance of crops on a field-by-field bases is going to be difficult, as our ability to quantify
parameters is very limited. This is not to say that such approaches are impossible. Specialists in
crop production are increasingly moving to compare multiple samples across single sites and so
draw implications about differential cultivation choices within single sites.573
Moving away from the crops themselves, we can also talk about the way that farmers can manage
their environment. But I want to defer consideration of this complicating factor until we have
established some preliminary conclusions about what crops are doing in the study area.

4.2 Diversity and regionality
Comparing Iberian crops might allow us to hypothesise regional Iberian agricultural assemblages, then, with obvious implications for the scale and nature of agricultural diversity. Or,
to bring out the methodological movement, that considering the action of Iberian agricultural
assemblages might allow us to posit and test the regionality of Iberian agricultural actors. The
challenge of better describing agricultural diversity is a critical one in the current literature on
570.
571.
572.
573.

Head, Atchison, and Gates 2012, 88-106.
Ibid., 111-8, 159.
Mol 2002b focuses on the processes that draw out and then attempt to resolve such indeterminacies.
See the excellent study of Bogaard, Krause, and Strien 2011.
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everyday life in the ancient world and so very relevant to our interest in Iberian actors and the
communities that result from their action.
The most far-reaching and influential argument on Mediterranean diversity is principally associated with Peregrine Horden and Nicholas Purcell’s The Corrupting Sea (2000). They argue that
the Mediterranean has a particularly high level of ecological diversity as a product of its fragmented terrain.574 The result of high diversity (and variability) is that mixed economic strategies
have a lower risk of failure and higher chance of occasional, windfall surplus than monoculture.575 The good communications provided by the Mediterranean sea then facilitate the exchange required in this model.576 This has exciting implications for how we imagine the people
living through these times. It transforms the subsistence peasants that populated much of the
earlier literature into entrepreneurial small producers, hedging risks, seizing opportunities and
interacting with the urban world.
This is not a naïve vision but a reformulation of what long-term community survival actually
entails. Horden and Purcell are very clear about the see-sawing balance of power between (different sizes of) small producers and large landowners, and the frequent co-option of state power
to the benefit of the latter.577 Nor is it ecologically determinist. The authors also stress that
as much as rainfall and the physical environment matter, local communities then make choices
about their economic strategies – including the negotiation of who does what work and who reaps
the benefits – that multiply the diversity of Mediterranean ecologies.578 The resulting conception
of diverse, interlinked Mediterranean communities has great explanatory power and flexibility.
A model that pre-supposes dynamic adjustments and interdependence can incorporate rapid and
wide-reaching changes by its participants, when, for example, a market collapses or control of
574. Horden and Purcell 2000, 5, 75.
575. Ibid., 223-4. Cf. Halstead 1989, which has some similar arguments but is more narrowly focused on consistent
‘over-production’ of a range of crops as a response to normal risks, although with some room for risk-sharing through
exchange.
576. Horden and Purcell 2000, 5.
577. Ibid., 254-5. And some similar, although more processual, formulations link the ‘normal surplus’ and exchange
aspects of such an economy to rises in inequality and the consolidation of power. See again, Halstead 1989.
578. Horden and Purcell 2000, 179, 273-9. This is before we even get into variation between individual farmers in
terms of means, risk preference or skill.
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land changes.579
But if this diversity is so important, we might want to know: how diverse is the Mediterranean, or
in our case, the study area? Horden and Purcell intentionally do not provide measurements for the
units created by such variation.580 They insist that something as small as a garden plot, or a pocket
of good soil, can constitute a ‘micro-region’ that can be exploited in a particular manner.581 Such
micro-regions can be artificial as well as natural. Terracing, for example, creates micro-climates
on hill sides with better water retention and thermal buffering from the stone embankments.582
And the classical authors concur: they are full of suggestions for utilising the different soils in
fields on a single farm, or the north- and south-facing sides of a valley.583 Horden and Purcell
also discuss larger scales of variation. Many examples are of a single village or a cluster of sites
within a single valley, perhaps within a five or ten kilometre radius.584 But other examples are
what we might think of as ‘regional’ scales, measured in many tens of kilometres, such as the
Biqa valley, southern Etruria and Cyrenaica.585 These case studies are chosen for having some
degree of geographical coherence, that is, they make sense as a unit of analysis, even if degrees
of internal diversity are also analysed.
The concepts of micro-regions and ecological variation therefore provide a continuum of scales
that are of interest to us. They directly implicate the nature of the action of all our actors, hence
the consideration of this question within an actor-network study. But the vital issue from an
actor-network perspective, and a central weakness in The Corrupting Sea, is how to differentiate
variability in individual pastures and fields versus between much larger regions, as this difference
must be qualitatively different in its capacity to be exploited and in its effect on other actors. The
examples that Horden and Purcell provide leave unclear the extent to which local diversity trumps
579. Horden and Purcell 2000, 94, 392-3.
580. Ibid., 79.
581. Ibid., 220-3. Cf. the discussion of modern garden plots in Halstead 2014, 19.
582. Horden and Purcell 2000, 236-7.
583. See, e.g., the discussion in Spurr 1986, 42 and Horden and Purcell 2000, 202, both following Columella, e.g.,
RR 2.2.1ff.
584. E.g., ibid., 433-4, 454-5.
585. Ibid., 54-6, 59-61, 66-7.
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regional diversity, or vice versa.586 Do all areas benefit from a wide range of ecological options,
with the spectrum of micro-regions available in each macro-region overlapping so thoroughly
with the next that it makes little sense to talk of larger regions, at least in an ecological sense?
Or is diversity strongly regionally constrained?
Agricultural diversity is therefore a crucial question, indeed, it is a less-human-shaped version of
core concerns in the historical literature about the nature of local and individual identities, group
formation and interaction, and, most broadly, what we mean by ‘culture’.587 As we saw in the
chapters on settlement and communities, multiple works have considered the different axes of
identification and their apparent reference groups in the study area: Iberians versus Celtiberians;
Edetani, Ilercavoni and Contestani; or Gilitani versus Edetani. There are many approaches to
these question, such as diagnostic tools such as linguistic boundaries, territorial organisation that
reveals (more transient) political divisions within a cultural sphere, exchange spheres for prestige
objects that may delineate ethnic boundaries, or elite transactions that tie together a wider große
gruppe.588 As we saw, the approach chosen is vital to the different possible answers. An actornetwork approach insists that most promising answers to these questions are the result of attention
to specific actors. Hence the focus on settlement patterns in the preceding chapters, and hence
the attention to rain, crops and livestock in this chapter.
586. Hence The Corrupting Sea has become entangled in debates about the scale and nature of regional diversity
rather than acting as a point of agreement. Shaw 2001, 423 identified a central tension between its assumptions of
connectivity yet acknowledgement of persistent regionality, resolving this contradiction for himself by positing the
monopolisation of exchange by elites. But when Morris 2003 enthused that we should chart the ebbs and flows of
Mediterraneanism in order to understand integration and isolation (in terms very similar to that used by proponents
of ‘globalisation’ models in RPS), Woolf’s 2003 objection was that the regionalisms of specific objects and practices
generally follow logics particular to themselves rather than being subservient to a separate sphere of ‘connectedness’.
587. The displacement of humans being a typical actor-network manoeuvre.
588. See, e.g. Díaz-Andreu García 1998; Grau Mira 2005a; Revell 2009.
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4.3 Rain
I introduce rainfall as a candidate for exploring some of these critical questions of the scale of
diversity as well as the basic question of object action.589 How does rain makes a difference?590
The answer is controversial. The Mediterranean climate in general is traditionally described as
one of hot, dry summers and mild but not especially wet winters. Thus rain constrains, enforcing
the Mediterranean dry-fecta of olive, grape and wheat.
But there have been some significant revisions to such a uniform picture in the historical literature. Peter Garnsey showed in 1988 that inter-annual variability in rainfall is crucial to understanding both the mentality of Greek farmers as well as the collective responses of poleis
to seasons of dearth.591 Around the same time, Robin Osborne’s work on Athenian landholding
showed that farmers owned or leased scattered fields in order to hedge against the spatial vagaries
of rainfall, even in a relatively small geographical area.592 This strategy also allowed them to
take advantage of different soils.593
I therefore re-consider the controversy of relevant scale in terms of the action of rain and its
effects in concert with other actors. What is at stake here is the nature of rainfall, with specific
questions about what scale and type of diversity rainfall is playing a part in creating, a question
for which we can start with rain but will need to add other actors.

4.3.1 The necessity of modern precipitation data
Firstly, we need data. This discussion, and our interest in communities and human activities,
suggests that the scales that interest us may be measured not just in terms of wide regions but
also in just a few kilometres, or in the hundreds of metres and in terms of days, weeks, and
589.
590.
58.
591.
592.
593.

Discussing rain and other ecological actors will also prove useful once we move onto plant actors.
Reframing a central tenet of ANT, that an an actor must make a difference, Latour 2005, 71, Law and Mol 2008,
See also Halstead 1989.
I.e., within Attica, and even just in the central plain around Athens, Osborne 1987, 37.
Ibid., 16, 27-8. See also Spurr 1986, 4 on intensive farming being built upon use of multiple ecological niches.
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months. As our analysis can only be as fine-grained as the data itself, this pushes us to seek
daily rainfall data, with as much spatial detail as possible.594 To get daily data, from as many
meteorological stations as possible, means using precipitation gauges from the later decades of
the twentieth century.595 Earlier data is available but to go to the first half of the twentieth century
means the number of stations – and the resulting spatial density – is at least an order of magnitude
lower.596 The numbers for meteorological stations in Spain rose precipitously from the middle
of the century until a peak in 1975. These numbers have declined, particularly from around
1990. Although a thirty year period is considered best practice for climate modelling, given the
sheer amount of data involved when considering daily measurements for around seven hundred
meteorological stations across the six provinces that make up the bulk of the study area, I have
opted instead to use ten years of daily precipitation levels (from the period 1981-1990).597 As
we will see, there are also endogenous reasons for using only ten years of data: it forces us to
focus on actual rather than average data, and it better approximates ancient experience.
Even daily data from around seven hundred stations might not be enough.598 It is instructive that
even with the wealth of modern rainfall data available from state institutions such as AEMET, the
provider of this data, many farmers invest in computerised measurement systems that monitor a
range of metrics across their own individual fields on a real time basis.599 We should not assume
that such a level of attention would have been to alien to an Iberian farmer, however modern the
technology. Nonetheless, in keeping with the wide focus of this study – and available data – we
594. Such daily data can, of course, be easily aggregated into monthly, seasonal and annual amounts.
595. Earlier rainfall measures through proxies, such as the innovative use of church records of different categories
of rogation ceremony (Vicente Serrano and Cuadrat 2007), are unquantified, uncalibrated and simply many levels of
resolution lower than modern precipitation gauges and recording and data aggregation practices.
596. Gonzalez Hidalgo, Brunetti, and Luis 2011, 720.
597. Thirty year modelling: Agencia Estatal de Meteorología and Instituto de Meteorologia de Portugal 2011; see
also the Atlas climático digital de la Península Ibérica, Ninyerola, Pons, and Roure 2005. Rainfall information
produced by the Agencia Estatal de Meteorología (AEMET), part of the Ministerio de Agricultura, Alimentación y
Medio Ambiente (MAGRAMA). I greatly appreciate their assistance in providing this data. Note that records of less
than one millimetre in a day or of ‘accumulated precipitation’ are not usable and therefore are given as null values
(following Reiser and Kutiel 2007, 102). These amounts would have had little agricultural value given evaporation
in a dry climate.
598. Nominally there are seven hundred stations, but for any application there are actually fewer stations available
given the need for stations with continuous data, often over multiple years.
599. E.g., Correia et al. 2004.
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will proceed with the AEMET data described above.
When considering a shorter span of rainfall data, questions about its representativeness arise.
But we should re-frame these as questions about the indeterminacy of rainfall. For example, the
North Atlantic Oscillation (NAO) affects the rainfall regime in the Iberian peninsula, particularly
winter rainfall. In general, negative NAO values are associated with a wetter winter, especially
in the west and central Spain, while positive NAO values are associated with a drier winter,
especially in the northeast.600 For the period chosen, 1981 to 1990, the NAO was predominantly
negative from 1981-2 and also in 1985, and otherwise mainly positive. We might expect a wetter
decade of data based on this fact, and this is what we do (largely) see.601 But not only is this
not always true in the decade’s worth of data we have chosen, it is also misleading over larger
periods of time. Analysis of lake sediments near Cuenca suggests both that the historical trends
are partly explained by factors additional to the NAO and that there are historical periods during
which the NAO and winter precipitation are ‘de-coupled’.602 In addition, the east coast is not as
heavily affected by the NAO. Although low values are associated with a high frequency of very
heavy rain, these elevated frequencies can also occur when the NAO is positive.603 In short, it
is difficult to ‘stabilise’ the NAO-to-rainfall relationship.
Similarly, in Spanish popular culture, catastrophically torrential rains are often described as the
‘gota fría’, because a colder spell immediately before the storm is often noticed. For a long
time this phenomenon was a part of the Spanish meteorological literature. The gota fría was an
event that occurred under particular, predictable circumstances. But the modern meteorological literature no longer uses the term, as the type of air perturbation previously blamed for such
downpours is not always linked with torrential rains, nor are torrential rains always linked with
this perturbation, which itself can behave in different ways. In sum, a characteristic of Span600. Vicente Serrano and Cuadrat 2007, Queralt et al. 2009, 678.
601. See Figure 4.2, below. The dry conditions in 1983, however, occur during a year with predominantly positive
NAO values.
602. Romero Viana et al. 2011. The data series – stretching back to A.D. 1579 – also shows variations in interannual
and interdecadal precipitation levels and variability.
603. Queralt et al. 2009, 678, 682.
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ish Mediterranean rainfall does not exist.604 These more complicated understandings of rainfall
should redirect our attention to Iberian ‘reactivity’, and hence to ways in which observable patterns in rainfall provide different opportunities for particular reactions.

Applicability of modern data
The more general question for the modern data, however, is whether it is reflective of the conditions of the last two centuries B.C. A tempting solution is that we could adjust all the data in
one direction to reflect a given historical period being a little ‘warmer and wetter’ or ‘cooler
and drier’ than the present. But this solution doesn’t make sense in terms of daily data. Would
we assume, in the first case, more rain per day or more rainy days, or both? The answer would
matter for crops.
More broadly though, a recent survey of palaeoclimatic work has cast doubt on the traditional
assumption of a uniform ‘optimum climatique’ in the Roman period.605 The authors tentatively
suggest that the Iberian Peninsula may have been somewhat warmer and wetter in the Roman
period than the pre-Roman.606 But they also stress the importance of regional diversity, undermining any attempt to generalise Mediterranean weather patterns.607
Moreover, if we look at the different studies cited by Riera et al. 2009 (Table 4.1), we can see that
changes in the various indicators straddle the study period, along with the third century.608 Considering the Middle Ebro valley, Ferrio Díaz et al. 2007 concludes the carbon isotope evidence
supports the existence of a drier, ‘cooler Iron Age epoch’ from 900 to 300 B.C. with a succeeding
wetter and warmer period from 300 B.C. to A.D. 300. But the authors note that not all the data
in the area has found this result (see Ferrio Díaz 2005), although they suggest that changing sea604. Martín León 2003, cf. Jansà Clar 2004.
605. Riera et al. 2009, 258, who criticise earlier palaeo-environmental work for a selective focus on the classical
sources and villae in the archaeological record, as well as assumptions about the economic rationalism of ancient
societies. Survey articles are necessary as individual studies come to contradictory conclusions, as we will see.
606. Ibid., 253, noting that data with high spatial and temporal resolution in the Iberian peninsula is currently rare.
607. Ibid., 259.
608. Ibid., 256-8.
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sonality may explain this discrepancy. Again, this suggestion complicates our ability to apply a
simple transformation to modern data to approximate the past climate.
These studies make it difficult to talk of the study period and study area as having a simple
tendency of wetter or drier, even if we accept such broad designations for the Roman period
versus pre-Roman. And it should also be remembered that the calibration of these studies against
each other remains even more difficult to identify than the direction, so the degree of movement
is likewise very unclear.
Region
Iberian Pen.
Western Med.
Northwest Med.
Med. coast
Pyrenees
Andalucía

Data Type
various palaeobotanical
marine sediment
marine sediment
fluvial sediment
lake algae
lake levels

‘pre-Roman’
wetter
colder
drier
less stable
warmer
drier

Inflexion Date
300 B.C.
unspecified
unspecified
A.D. 1
50 B.C.
350 B.C.

‘Roman’
drier
warmer
wetter
more stable
colder
wetter

Table 4.1: Changes in the Iberian climate in Antiquity
Another possibility for distortion lies in the modern data, given the environmental changes in
recent decades resulting from climate change. Drier conditions are predicted in the western
Mediterranean, although with increased heavy rainfall events, but the effect attributable in the
late twentieth century precipitation data is less clear.609
There is therefore no strong reason to attempt to adjust modern data in any particular direction.
It is virtually certain that there were differences in the past climate but these are likely to have
been dynamic, regionally disparate, and perhaps manifest in changed seasonality rather than a
unidirectional trend.610 As such, I accept the modern data as roughly indicative.611 Bearing in
mind my opening arguments on data resolution, it should be noted that while rainfall levels are
609. Gonzalez Hidalgo, Brunetti, and Luis 2011, 716. A “mostly non-significant general annual decrease in precipitation” has been observed throughout the Mediterranean since the 1950s, however, including specifically in the western
Mediterranean. In addition, Sumner, Homar, and Ramis 2001 finds an apparent trend towards greater seasonality in
many parts of the southern and eastern coast. See also Trenberth et al. 2007.
610. On changes in seasonality, see above, Ferrio Díaz et al. 2007, 329.
611. And I note the pervasive use of modern ecological data without comment for historical and ecological ‘scenesetting’ in the wider literature.
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obviously not perfect, so too a number of related processes are subject to variability, meaning
that precision in rainfall would itself not be sufficient. For example, soil structure is a crucial
determinant of soil moisture, yet again modern soil data is our main guide to the palaeo-soils of
the study area. These variables, and others such as the effect of different vegetative cover on hydrology or the performance of ancient crop varieties, mean that although we can talk about trends
and possible thresholds, calculating exact yields or water availability is beyond us.612

4.3.2 Annual rainfall
We can begin with (average) annual rainfall levels to orient us to the basic dynamics of the climate
in the study area. Figure 4.1 shows average annual rainfall across the study area, based on years
with complete data, and discarding stations with less than three full years of data. As previously
mentioned, the data is for the six main provinces of the study area and so does not cover parts
of Murcia, Guadalajara, Zaragoza and Tarragona at the edges of the study area. The data also
extends beyond the study area to cover all of Albacete. The meteorological stations are unevenly
distributed but nonetheless their density provides a good picture throughout much of the study
area.
The general picture of aridity in the south and north (in orange and red), and patches of much
higher rainfall (in green) in the mountainous areas is clear. Starting with the driest areas, in the
south, many parts of the lower Segura valley receive less than 300 millimetres per year (generally
between 200 and 300). And in the rest of southern Alacant and most of Albacete, as well as in
the north in the Jiloca valley and Bajo Aragón, rainfall is only around 300 to 400 millimetres on
average per year. Northeast Murcia, not shown here, receives a similar amount.
Much of the rest of the study area receives between 400 and 600 millimetres of rain per year.
Southern Cuenca, northern and western València and large parts of Teruel receive 400 to 500 millimetres. Central València, northern Cuenca, much of Castelló and southern Tarragona receive
612. See Dancette and Hall 1979, 106 for the calculation of water requirements. Factors such as the amount of ground
covered by the crop, texture of the soil surface, and air movement matter alongside the gross level of rainfall.
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Figure 4.1: Average annual precipitation (millimetres)
500 to 600 millimetres.
Finally, there are three mountainous areas with values reaching from 600 up to 1,000 millimetres per year: the Prebetic sierras of northern Alacant and southern València, el Maestrazgo in
northern Castelló, and the peaks of the Sistema Ibérico in northern Cuenca and stretching into
Guadalajara.613
In summary, the annual averages suggest some tentative divisions into climatological regions.
613. See also Agencia Estatal de Meteorología and Instituto de Meteorologia de Portugal 2011, 67.
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But even at this level of data aggregation, the regions are not alike. So, for example, the southern
Meseta, as would be expected, is relatively uniform. But as the northern half of Cuenca gets more
mountainous, not only does average rainfall increase, but so too does spatial variability. And of
courses, there are also exceptions, pockets of relatively abundant or scarce rainfall across the
map.
High spatial variability in some areas is not surprising, particularly given the semi-arid climate
in much of the study area.614 And this picture dramatically understates the year-on-year variation in outcomes because it is based upon averages.615 This regional variability has a seasonal
patterning. Summer rainfall is highly spatially variable across Spain, as might be expected given
its sparse nature.616 But within the study area, Bajo Aragón, Castelló and the southern Meseta
actually have relatively low spatial variability of summer rainfall. On the other hand, the Mediterranean coast of the study area (excluding Castelló) has some of the highest spatial variability in
Spain, with uneven patterns of spring and autumn rainfall.617 Finally, the area around Cabo
de la Nau has high variability in winter rainfall. This high level of variability is related to the
torrentiality of Mediterranean rainfall.618
Finally, the putative frontiers between regions are also not alike. There is an abrupt transition
from consistently dry to relatively wet valleys in northern Alacant. And the mostly dry areas of
Bajo Aragón and the Jiloca valley are in close proximity to areas with more than 500 or even
600 millimetres per year. But in other parts of the study area, like the central Valencian plain,
the borders between regions are much less clear, and should be understood instead as extended
gradients. This complicates but does not invalidate the idea of regional climates.
614. Bailey 1979.
615. As will be discussed further below.
616. Cortesi et al. 2013.
617. Cf. Reiser and Kutiel 2007, 105 which notes the “uncertain character” of rainfall in València city, with a higher
variability than that of the comparator used, Larnaca (Cyprus).
618. Ramis et al. 2013. While such torrentiality adds the risk that some areas can miss out on important rainfall for
a season, and such storms can also cause problems with erosion on slopes, in a dry context, heavy rains are crucial in
order to deeply moisten the soil, Arnon 1972, 7. Light showers that dampen the surface and then evaporate, can even
do more harm than good, bringing soluble salts to the surface rather than draining them away.
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Variability
I want to expand further on the consequences of year-on-year variation for our understanding of
what a region is in rainfall terms. At this point, the precipitation data suggests rough, provinceor half-province-sized regions with different degrees of homogeneity and more or less coherent boundaries. But these regions are most apparent when viewing averages.619 As introduced
above, variability is as much a feature of Mediterranean rainfall as these relatively low average
annual levels. The levels of rainfall above do not accurately predict how much rain each area
will have in a given year, or season. Garnsey’s 1988 work on harvest failures demonstrates this
dynamic and can be usefully applied to variation in the study area.620 Drawing on Itzhak Arnon
1972, Garnsey stated that most legumes fail if there is less than 400 millimetres of rainfall, wheat
under 300 to 350 millimetres and barley under 200 to 250 millimetres.621 This allowed him to
consider the proportion of years when certain crops would have failed, necessitating imports or
fallback resources. We can also use it to think about areas in which recurring failures may have
made certain crops simply non-viable. I have applied this work to the study area, for the period
in which I have detailed data (1981-1990), in Figure 4.2.
As can be seen, in good years (see especially 1982, 1988 and 1989) virtually the entire study
area has sufficient rainfall for a large range of crops. But even in a good year, the southern coast
can miss out and there are also isolated areas with crop failures (see 1982 and 1987). Bad years,
on the other hand, are a regional phenomenon. This is not surprising. But these regions are not
stable. Instead, each part of the study area has years where it seems homogeneous, then other
years with different outcomes even at a very local level. A good year might still mean a few
unexpected sites experienced crop failure, and even in a bad year, it would still be unpredictable
which areas suffered most, and how different neighbours within those areas fared.
619. See discussion below on Iberian perception of rainfall averages.
620. At the risk of jumping ahead a little. Crops including wheat, barley and legumes will be introduced in later
chapters.
621. Garnsey 1988, 10. I have used the upper thresholds of 350 and 250 millimetres, at the risk of over-stating rather
than under-stating failure rates, in order to bring out contrasts between areas more clearly.
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The picture I am trying to build is one in which there is a degree to which we can talk about
wide regions as ecological units as long as we also understand the ways in which such regional
analysis will simply fail to describe the varied experiences within an area, such as when a good
year evens the outcomes, or a bad year affects one ‘at-risk’ locale but not another.
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(a) 1981

(b) 1982

(c) 1983

(d) 1984

(e) 1985

(f) 1986

(g) 1987

(h) 1988

(i) 1989

Rainfall
Above 400mm
350-400mm
250-350mm
Below 250mm

Crop Failures
None
Legumes
Legumes & Wheat
Legumes, Wheat & Barley

(j) 1990

Figure 4.2: Hypothetical crop failures by year
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Seasonality
We still haven’t got into detailed differences within areas, although we hopefully have some
sense of their variability. Before we do, I want to complicate the picture with a further temporal
variable: seasonality. In some ways, the timing of rain defines the course of the year. Strictly
seasonal analysis fails to capture the earlier and later start of the seasons in some areas, so monthly
data seems more appropriate and allows us to consider, for example, the timing of different short
and long cycle crops, when tasks might be scheduled in a matter of weeks rather than broad
seasons.622 Figure 4.3 shows average monthly rainfall. This analysis was completed by deleting
a station for the years in which it did not have 12 months of data. In addition, stations which
did not have at least three complete years were also deleted. The average rainfall in each month
was then calculated across the years in which each remaining station did have data. The scale
is consistent for each month but obviously this seasonal scale is different to that used in Figure
4.1. We will return to the nuances of these seasons once we have established the plants that are
affected, for now, the points to which we should pay attention are the beginning of the rainy
season, whether there is a lull in winter rainfall, and the duration and timing of the spring and
early summer rains.623
Mid-summer is clearly the reset point in the rainy year, as no regions have noticeable rain in
July. But as we move through August, September and October, we can see light rain return
first to upland Teruel in August before more substantial rains hit the southern and central coast in
September. This heavy rain continues on the coast in October while spreading to cover most areas
at least lightly, before heavier rains move into the inland mountains in November. By December,
many of these areas are again dry. January and Februray see continuing upland rains but a dry
southern coast and northern interior (that is, the driest parts of the study area overall).
In terms of the spring rains, March is another almost uniformly dry month, with light rain only
622. Although we are not yet at the level of decision-making in terms of days.
623. See Sumner, Homar, and Ramis 2001 who find increasing seasonality on the southern coast compared to the
northeast.
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in mountainous areas: the Prebetics, the Sistema Ibérico and the Sierra de Segura. But April
provides a lot of spring rain centred on northern La Mancha and upland Castelló. In May this
rain mostly remains but the focus changes. Teruel continues to receive a lot of rain, and the
southern coast as well, but the central coast is already entering its long dry season. The spring
rains persist into June only in the northern uplands of the study area.
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(a) Jan

(b) Feb

(c) Mar

(d) Apr

(e) May

(f) Jun

(g) Jul

(h) Aug

(i) Sept

(j) Oct

(k) Nov

(l) Dec

Figure 4.3: Average monthly rainfall (1981-90)
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Predictability
An additional caveat is useful because it raises the question of how Iberians would have judged
rainfall and so been able to react to it. The ways of thinking about rainfall in this chapter are
facilitated by modern technologies of measurement.624 We can ask, then, how well our analysis
of rainfall reflects the conditions (and so the agricultural possibilities) as they would have been
understood by an Iberian farmer.625
An interesting question here is how many years of personal experience of farming conditions
we might expect a Iberian farmer to be able to base her judgements on. From what age would
an Iberian child be expected to pay close attention to rainfall patterns? And what would be her
life expectancy from that age (as opposed to from birth, when it would be much lower given
high infant mortality)? Assuming a good memory – which might be a fair assumption given
the likely importance of rainfall in their lives – then an Iberian farmer might only accumulate
thirty years of comparative ‘data’ around the end of her life expectancy. The question then is
to what extent judgements from older farmers passed on useful information that extended the
comparative range of each farmer, and mitigating that knowledge, the difficulty of accurately
remembering and judging rainfall patterns year on year. Ethnographic reports are full of farming
adages and rules of thumb, although it is notable how centred these are on individual practice or
practice within a single family.626
Although we will return to the question of household versus community practice – and the communal nature of the agricultural calendar is hinted at in cult remains, ritual deposits and architecture – for now let’s leave this aside and instead consider a facet of the balance between predictive
and reactive farming.627
624. The linkage between how things are known to each other, and so how they interact betrays one of the influences
of Foucault on ANT. See the brief discussion in Law 1999a, 3-4.
625. Leaving aside the possibility of differences in the measurable climate, discussed above.
626. Halstead 2014; see also the discussion in Head, Atchison, and Gates 2012, 87-92, noting the gendering of these
discussions, inter-generational tension, and changes in the definition of a farming unit over a couple of generations
and within a comparatively small area in southeast Australia. For a personal account of the dynamics of grandfathers,
fathers and sons in a shepherding family, Rebanks 2015.
627. On the direct and comparative evidence for the Iberian agricultural calendar and its festivities, Chapa Brunet and
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For the purposes of agriculturalists, could one season’s rain predict the remainder of the agricultural year? This question follows that of Leo Krown 1966 who found a positive relationship
between high October rainfall and lower annual rainfall in Israel. Krown framed his work as a
test of a local Bedouin adage. It also follows Ali Ghanem 2013 on the relation between very
high October-November rainfall and higher than average annual rainfall in Jordan, particularly
in mountainous areas. But Ghanem found that normal variation in October to November rainfall (less than two standard deviations) could not predict annual rainfall. Figure 4.4 considers
whether a wetter or drier autumn than usual is a good predictor that the rest of the year will
likewise be wetter or drier.

Winter-Summmer Rainfall / Average Winter-Summer Rainfall

300%

0%

250%

1981

200%

1982
1983
1984
1985

150%

1986
1987
1988
50%

100%
100%

150%

200%

250%

300%

1989
1990

50%

0%

Autumn Rainfall / Average Autumn Rainfall

Figure 4.4: Relation between autumn rainfall and winter-to-summer rainfall
Each point on Figure 4.4 represents one year’s rainfall at a single station. All the stations are
then coded by each year. This means that a general impression can be gained by the shape of
Mayoral Herrera 2007, 27-33; on communal cult linked to agricultural cycles (in Murcia, linked to equinoces), López
Mondéjar 2014, 5. López, however, draws out the role of an aristocratic elite in fostering such festivals and using
them to assert a privileged position in the community. This complicates the relationship of communal agricultural
festivals to household agricultural practice.
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the ‘cloud’ of points for each year, which also shows the variability of relationships in different
stations in each year.
I calculate firstly how autumn rainfall at each station compares to average autumn rainfall at that
station. I only include stations with 7+ years data in order to have a meaningful average autumn
and winter-summer amount. I then select, for each year, every station with 12 months data. On
the x axis, the autumn rainfall is shown as a proportion of the average autumn rainfall for that
particular site, that is, horizontal movement means that a farmer in that particular area should
notice a drier or wetter autumn than usual. This variance represents the ability of a farmer to say
that an autumn has been wetter or drier than a usual autumn on their farm.
I then calculate how the rainfall of the rest of the year (winter, spring and summer) at that same
station compares to the average rainfall for that period, at that station. On the y axis, the rain that
fell from winter to summer is shown as a proportion of the average winter-to-summer rainfall,
again, at that same site. That is, vertical movement means that the rest of the year (excluding
autumn) would be wetter or drier than a typical year. This variance represents whether the rest
of the year turns out to be wetter or drier than average.
What might we expect here? If the relationship is positive, then we would expect that the dots
with high x values would also have high y values. And vice versa, dots with low x values would
have low y values. The pattern of the dots then would be roughly linear. Remember that the dots
represent stations across the whole study area, so some different local relationships might result
in particular skews of the pattern. For simplicity and predictability, one might hope that either a
wet autumn signals a wet rest of the year, or that a dry autumn will be balanced out but a wetter
rest of the year. But this is not what we see.
To aid the analysis, I present the correlation for each year in Figure 4.5. Instead, the main finding
from this Figure is that there is not a stable relationship between wetter or drier than normal
autumns with a wetter or drier rest of the year. Four years (1981, 1984, 1988 and 1989) do show
a positive correlation between variation in autumn rain and rain for the rest of the year. In these
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years, the rest of the year followed the trend of the autumn. In contrast, 1986 and 1990 show
a negative correlation between average autumn rain and the rest of the year. In these year’s the
rest of the year ‘balanced out’ the autumn. But many of these clusters have relatively flat trend
lines. In 1982, 1983, 1985 and 1987 the scatters are essentially flat. This means that the level of
rain in autumn was no predictor for the level of rain in the rest of the year, (or that both autumn
and rest-of-the-year rainfall were at the average).

Predictability of rainfall based on autumn rainfall
Relation of a dry or wet autumn to the
rest of the year

0.8
0.6
0.4
0.2
0

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
-0.2
-0.4
-0.6
-0.8

Figure 4.5: Relation between autumn rainfall and winter-to-summer rainfall
I think the more interesting point is that many of the years have such differently shaped clusters
in Figure 4.4, suggesting a different pattern in each year. Note that a slightly different set of
stations in each year will contribute to this difference. Bearing in mind the years in which crop
failures may have been widespread (1981, 1983 and 1985, following Figure 4.2) only in one of
these years (1981) could low autumn rainfall have been taken as a warning of a dry year.
This is not to disparage the expertise of Iberian farmers on local conditions, but it should lead
us to privilege the ability of Iberian farmers to know how to react to conditions at a particular
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time over their forecasting of longer term ‘average’ conditions.628 This doesn’t invalidate different regional agricultures (nor support them), but instead points to the necessary dynamism of
Iberian agriculture, regional or not. Although it is possible that there are stronger regional trends
obscured within this analysis, this would not break down the predictability by region.

Interaction with soil
Another way to look at annual rainfall and its variability is through its interaction with soil.
This lens returns us to the idea of rainfall being a set of contingent probabilities; because soil
categorisation is based on growing conditions in a certain percentage of years. Figure 4.6 shows
soils in the study area.629 As can immediately be seen, even this relatively high level soil map
(which is colour-coded for Suborders and Great Groups, and ignores inclusions and associations)
is still very fragmented.630
I discuss it in detail and present the key in sections according to various discernible regions in
Appendix E. There are many ways to think about these patches of colour: intensive land, rich
land, good land, bad land, forest land - all value-laden and disputable. And no one metric expresses everything going on, although this is fine for how we are proceeding: actor by actor. We
don’t need to combine things, we need to try to deploy things. But for now, a high level summary
of how to read the map. The dark pink in the north and south represents, intuitively, dry areas.
The central band of yellow through La Mancha into the Valencian plain represents good areas for
dryland farming. The patches of brown in the rugged interior are also suitable for dryland farming. The pale greens in the more elevated regions of southern València, el Maestrazgo and the
628. The ethnographic accounts also stress this reactive or managerial aspect to farming above a more pre-planned
approach. See Halstead 1987, 85 on the difficulty his subjects face when asked for average yields and labour requirements, given they are aiming for a ‘moving target’ each year. Also Forbes 1998, 23 on the decision that farmers in
Methana make on whether to allow cereals to seed or cut green for fodder only being decided as the year progresses
and the rains either come or do not.
629. Using the WMS layer ‘Mapa de suelos de España 1:1M’, available from Infrastructura de Datos Espaciales de
España (IDEE), maintained by the Minsterio de Fomento.
630. More detail is possible at a local level but given the scale of the study area there are limits as to how fine-grained
this study can be. See, e.g., the discussion and map of different soils surrounding the oppida of La Bastida de les
Alcusses in Pérez Jordà et al. 2011, 103, 108.
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Figure 4.6: Soils in the study area
Sistema Ibérico represent hilly land suitable for grazing. The darker greens and turquoise, as their
sinuous shapes suggest, are alluvial vegas. The off-white represents unproductive land.
We can also see the effect on the soils of rivers and marshy areas along the coast in the soils.
The alluvial flood plains of larger rivers are visible as ribbons of darker green within drier soils.
Given the scale of the area, the role of smaller, seasonal streams in comparison to perennial rivers
is unclear, although these former are part of the varied environment amenable to management
that I discuss below. Nonetheless, a clearer picture of their role will need to come from local
interventions.
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Referring back to annual rainfall levels shown in Figure 4.1, we can also see that rainfall is
determinative. Indeed, climatic conditions are generally seen as more influential than the mineral
makeup of the original mother rock in the Mediterranean.631 The rough regions implied by
rainfall do not map exactly onto the soil map, however, nor would we expect them to. The drier
regions in the north and south are apparent, although now the influence of flowing water and
stagnant water along the coast is more apparent in the bands of fluvial (dark green) soil they
provide, which can include very productive soils in quite dry areas. The other areas show how
topography changes the conditions. For example, many areas of high rainfall still are composed
predominantly of ‘grazing’ soils, because they are thinner hillside soils. We can say that the
soil itself shows regionality, and that this regionality does often overlap with rainfall regionality,
supporting the rough regions already observed while hinting at the local diversity within these
regions in the same way that intra-regional rainfall variability was observed earlier.

4.3.3 Summary of rainy agency
Local ecological conditions can be made sense of in various ways. Some of these ways of making
sense are regional – due to geographical influence and the continuity of these phenomena – but
that is not to say that these regions are stable on all axes. Rather, regions are a shifting, partial
way of understanding the conditions of adjacent localities.
In instances where a set of regions appears on a particular measure, it can still disappear or be
rearranged from the perspective of other measures. Rain (and soil) intersect with other ecological measures to increase this variability, although again with a certain geographical logic. This
dynamic can be seen in the following brief consideration of frost conditions.
631. Verheye and Rosa 2005, on the strong influence of soil temperature and moisture regimes on Mediterranean
soils and so the importance of the Suborder and Great Group levels to distinguish them.
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Interaction with frost
Within the study area, frost is essentially absent from the coast but it does seriously retard plant
growth in the interior – as do winter conditions in general. Frosts can occur on the coast north
of Cabo de la Nau but are rare and restricted to the middle of winter. Bajo Aragón; the interiors
of Castelló, València and northern Alacant; as well as northeast Murcia and southeast Albacete,
all have between twenty five and fifty days of frost.632 Referring back to Figure 4.3, if we think
of autumn as ecologically beginning with autumn rains, and ecologically ending once there is a
frost risk (although an alternate measure would be based simply on average temperatures), then
we can see autumn beginning in October but those conditions lasting until well into notional
‘winter’ in many areas.
On the other hand, most of La Mancha has fifty to seventy five days of frost, with frosts occurring from November. This earlier incidence poses a greater constraint. As can be seen, the
autumn rains do arrive in La Mancha in October, but they can be quite light, with heavier rainfall
occurring in November, once the frost season has started. ‘Autumn’ then, might be a matter of
weeks, squeezed at both ends, first by continuing dryness, then by early cold.
Finally, inland Teruel and northern Cuenca suffer upwards of seventy five days of frost, with
frosts occurring from mid-late October. These longer frost seasons in La Mancha and Sistema
Ibérico are especially damaging as they are more likely to catch plants when they are young,
growing or have not had a chance to adjust to colder conditions.633 And again, these areas
receive autumn rain predominantly in late autumn, in many years this will be around the same
time that frost is a risk. This also makes for a short autumn, with late rains or early frosts, a high
risk. I will return to the issue of differing lengths of season in Chapter 5.
632. See the WMS layer ‘Período frío o heladas’, MAGRAMA. Cf. Olcina Cantos 1999.
633. Perhaps more so in La Mancha, as frost is more of a problem in drier areas than in areas where soil moisture
is higher, Bydder and Lowe 1985, 195. Although Olcina 1999 notes that in modern experience it is areas with low
levels of frosts that do not adapt their agricultural choices to the cold and so can suffer the most economic damage
from an unexpected – and unusual – frost.
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4.4 Crops
The Iberians grew an unsurprising mix of crops. This range has been summarised in a number
of recent works.634 My purpose here is twofold. As with rain, I want to bring out not just the
action but some of the uncertainty and controversy in each crop’s behaviour, as these must also
be central to its praxis. The degree to which modern controversies over these crops replicate
Iberian controversies remains an open question. I also want to move again towards questions
of difference and regionality. At this stage, this means clarifying how these crops act with respect to the ecological actors of the previous sections. I avoid short-circuiting this discussion by
foregrounding the importance rather than the action of each crop. Often little attention is paid to
crops we think were less important. The circular logic is obvious.

4.4.1 Cereals
The Iberians grew several types of wheat: free-threshing bread635 and durum636 wheat, as well
as hulled emmer,637 spelt638 and einkorn.639 There is a general agreement that bread wheat is
more productive but also more demanding in terms of soil and water than the other wheats (and
barley). Disputes arise as the actual difference in demands, and the relative performance of the
hulled wheats.
Wheat can be grown on a wide range of soils, but in the dry conditions of the study area, finer
634. Alonso Martínez 2000; Chapa Brunet and Mayoral Herrera 2007; Pérez Jordà, Alonso Martínez, and Iborra Eres
2007; Mata Parreño et al. 2010. See also summary in Beltrán Lloris and Willi 2011, 15.
635. To facilitate comparison between the various literatures, I give common english alternatives, the spanish name,
the binomial name, and the ancient names for each crop where these are commonly used in the modern literature. In
this case, trigo común, Triticum aestivum; Lat. siligo.
636. Trigo duro, T. durum. Lat. triticum, if we follow Spurr’s 1986, 15-6 distinction. The Greek names for wheat
are more unstable. Sallares 1991, 347-8 suggests puros was naked, (i.e. bread) wheat and sitos originally meant all
grains including legumes but came to refer specifically to wheat.
637. Trigo almidonero or escanda menor, T. dicoccum or turgidum; Lat. far.
638. Escanda mayor, T. spelta.
639. Escaña, T. monococcum, Gk. tiphe. The primitive wheats are all grouped as mikros puros. Both the free
threshing wheats and sometimes also the more primitive wheats are sometimes grouped together (e.g., in Pérez Jordà,
Alonso Martínez, and Iborra Eres 2007) due to difficulties in distinguishing their remains, Sallares 1991, 317-8, Van
der Veen and O’Conner 1998, 131, Fernández et al. 2013. I will try to distinguish them as far as the evidence and
sources allow.
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soils are better.640 Durum has the lowest water requirement of the wheats, in theory much more
drought resistant than bread wheat.641 But other authors state that bread wheat will give a good
yield with a dry 300 to 350 millimetres if the distribution is favourable.642 There is general
agreement though that bread wheat is more demanding in terms of soil quality than durum and
the hulled grains.643 However, bread wheat is more tolerant of the cold than the chief alternative
cereal, barley.644
In terms of the hulled wheats, emmer is hardier than bread wheat but less productive under
favourable conditions.645 Emmer can be sown on wetter ground than suitable for other wheats.646
Based on its climate and soil preferences it was well-suited to mountain areas.647 Emmer may
be sown before the first autumn rains as it is safer from birds and ants in its husk.648 We might
expect regions with late autumn rainfall and an early frost season to utilise emmer for this reason,
although such regions also have cold winters, and spelt outperforms emmer in areas with cold
winters.649 Spelt can be grown on heavier or poorer soils than emmer and is hardier. Finally,
einkorn produces poor yields but can be grown on soils otherwise only useful for fodder crops.650
Einkorn in particular has glumes which are hard to remove and so some authors see it principally
as a whole grain to feed cattle and horses.651
The Iberians also grew barley, mainly the hulled variety.652 Barley tolerates soil salinity better
than other small-grains but not soil acidity.653 Barley grows better than bread wheat in poor
640. Arnon 1972, 10.
641. Sallares 1991, 313; see also Arnon 1972, 3. Spurr suggests that a (semi-arid) 300 millimetres is sufficient for
durum, and that bread wheat needs significantly more, ideally much closer to 500 millimetres.Spurr 1986, 20: as little
as 300 millimetres for durum wheat, with 500-700 millimetres as ‘easily sufficient’ for bread wheat.
642. Arnon 1972, 7.
643. Spurr 1986, 9.
644. Sallares 1991, 325.
645. Ibid., 361.
646. Spurr 1986, 9.
647. Chapa Brunet and Mayoral Herrera 2007, 45-6.
648. Sallares 1991, 329.
649. Van der Veen and O’Conner 1998, 131-3; Cf. Spurr 1986, 11 on emmer as the ‘hardiest of the known grains’.
Presumably spelt grain is also protected by its husk.
650. Sallares 1991, 365.
651. H. G. Baker 1964, 69-70.
652. Cebada, Hordeum vulgare. Some free-threshing barley (var. nudum) is attested.
653. Arnon 1972, 76.
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soil, although barley grows well in the richer soils favoured by wheat too.654 It needs less rain
than bread wheat, 200-250 millimetres is the minimum.655 In fact, barley is very susceptible to
waterlogging.656 And in wetter areas, alongside its lower performance in comparison to bread
wheat, barley mildew can eradicate barley’s apparent advantage over wheat (the comparative
disadvantage of the latter being due to rust).657 As with the wheats, autumn sowing is the norm
although riskier winter and spring sowing is possible with certain varieties.658 Barley matures
earlier than wheat, which is useful in general to spread the cereal harvest, but might be useful in
regions where high summer temperatures can damage the grain.659 Such areas generally coincide
with the low rainfall described above, so we might see barley as apt for the drier regions of
the southern and central coast. As barley is more susceptible to winter-killing than wheat, this
advantage would not hold further inland, perhaps making it less favourable in some parts of
Albacete, Bajo Aragón and the Jiloca valley.660
And the Iberians grew millets: proso millet661 and foxtail millet.662 Proso millet tolerates salinity
often found in dry or poorly irrigated areas.663 Proso millet requires warm soil for sowing.664 But
proso millet does require a minimum of around 350 millimetres of rainfall.665 Foxtail, although
relatively hardy to drought and cold, does require good soils.666
Millets have a short growing season and are sown in spring. They can generally succeed with
either a dry winter but plentiful spring rain, or alternately with enough soil moisture accumulated
over the winter to compensate for poor spring rains.667 Millets can also be planted in areas that
654. Arnon 1972, 76.
655. Ibid., 74.
656. Ibid., 76.
657. Sallares 1991, 292.
658. Mainly of the two-row variant, Spurr 1986, 14.
659. Arnon 1972, 85.
660. Ibid., 75.
661. Common or broomcorn millet; mijo, Panicum miliaceum, Gk. kengchros.
662. Panizo, Setaria italica. Cubero Corpas 1999, 59 suggests millet was an Iron Age adoption.
663. Bear 1965, 94.
664. Arnon 1972, 135.
665. Baltensperger et al. 1995, 2.
666. Arnon 1972, 137.
667. To the extent that millets were planted in the event that autumn-sown crops had failed, the latter case may be
less likely.
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were flooded in the winter or spring, although they aren’t ideal for this as they are not suited to
heavy, poorly-drained soil.668
The Iberians grew oat669 and maybe rye.670 Oat may have been an Iron Age adoption, either for
human or animal consumption.671 Rye may also have been an Iron Age adoption.672 Rye prefers
wetter, cooler climates.673 Rye can tolerate salinity, but then the more saline soils in the study
area are largely the drier ones.674 Oats also need cool and wet conditions and are suitable to poor
soils.675 Oats are sown in spring.676 Rye may also be sown in spring.677 In terms of the study
area, it could be suggested that upland Teruel and north La Mancha might be most suitable for
oats and rye. Depending on risk aversion, one possible drawback to rye cultivation is that it is
especially prone to ergot infection, which causes muscle spasms and gangrene.678

4.4.2 Pulses
The Iberians grew the main Mediterranean pulse crops: broad beans,679 garden peas,680 lentils,681
chickpeas,682 and black-eyed beans.683 The chief scholarly controversy over Iberian legumes is
whether they were a staple part of Iberian agriculture or a literal side plot. Legumes have not
helped themselves in this discussion: they are fleshy and small, rotting out of the archaeological
668. Isom and Worker 1979, 204-5. Although note that Cato 6.1 says that millet can be planted in fog-prone areas,
cited in Spurr 1986, 22.
669. Avena, Avena sativa.
670. Centeno, Secale cereale.
671. Alonso Martínez 2000, 33.
672. Cubero Corpas 1999, 59. And Alonso Martínez 2000, 33 notes rye is attested in medieval peninsular agriculture
and known to have been used elsewhere in the Roman world.
673. Sallares 1991, 364 describes rye as viable in Thrace and Macedonia but states that Attica was too dry for it.
674. Bear 1965, 94.
675. Ibid., 47; Spurr 1986, 14, Sallares 1991, 361.
676. Chapa Brunet and Mayoral Herrera 2007, 46.
677. The experimental site of l’Esquerda, reproducing Medieval conditions, had some success with spelt and rye as
spring crops sown after winter failures, Ollich Castanyer et al. 2012, 214.
678. H. G. Baker 1964, 152-3.
679. Horse beans, faba, Vicia faba, Gk. kuamos.
680. Guisante, Pisum sativum.
681. Lenteja, Lens culinaris.
682. Garbanzo, Cicer arietinum, Gk. erebinthos.
683. Cow peas; caupí or chícharo salvaje, Vigna unguiculata. Alonso Martínez 2000, 34 suggests chickpeas and
alfalfa (below) were Iron Age adoptions.
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record more easily than cereal glumes, grains and rachises. They do not store as well as cereals nor are they as likely to be charred, further reducing their presence in the archaeobotanical
record. Some authors have been very dismissive of legumes in general. Robert Sallares suggested that nitrogen-fixing is of small consequence as it is less important in rich soil, ignoring
both its role in improving poor or depleted soils and on allowing a long and a short cycle crop to
be grown in a single year in richer soils.684 He also stressed the possible dangers of favism and
lathyrism.685 Again, this is a nonsensical objection. Roughly equal dangers could be raised for
grains (celiac diesease or ergot infection).686 Other authors have been more open to our lack of
knowledge on the relative importance of legume cultivation, although in Spain the general trend
has been to suggest legumes were grown more as a secondary crop in vegas, separate from the
agricultural mainstay of dry-land cereal.687 I want to focus on the action not the importance of
these grains but I would note that a central problem with a strict dividing lines between dry-land
cereals and legumes planted in the well-watered vega is that this negates any benefit from crop
rotation. Clearly, one cannot use legumes to add extra harvests or improve the soil in dry-land
fields if legumes are only grown in the vega.
Broad beans and lentils were sown in autumn, as were peas generally.688 Chickpeas are generally
sown in spring or late winter for harvest in July.689 Chickpeas, along with another short season
684. Sallares 1991, 301. He does acknowledge the prevalence of dry soils as a reason for legume cultivation, however.
Sallares also states that legumes do not increase soil nitrogen if harvested which is surprising as Arnon 1972, 221 had
already argued that some legumes do build up nitrogen even when cropped continuously.
685. Sallares 1991, 302.
686. Favism mainly affects children, and so would have been obscured to some extent by high pre-industrial infant
mortality rates. Incidence varies depending on both broad (fava) bean consumption and genetic disposition. A high
rate (0.5%) has been estimated for Sardinia but Iranian studies suggest rates between 0.02 and 0.09%, Belsey 1973.
Tunisia is even lower. Mortality rates are lower again than incidence. In contrast, celiac diesease has a higher incidence of around 0.5 to 1.26% for modern Europeans, Tack et al. 2010. Again, incidence depends on both genetics and
environment. It is worth noting that that the highest modern concentration of celiac disease is in Algeria. Although
less dangerous than favism in most cases, the effect of a chronic illness from cereal staples on infants and adults in
antiquity should not be underestimated.
687. E.g., Alonso Martínez 2000, 34.
688. Ibid., 39. Cf. Halstead 2014, 24, who states that these three crops could be sown from autumn until spring
although agreeing autumn sowing was common. While Chapa Brunet and Mayoral Herrera 2007, 48 suggests lentils
were accustomed to be sown in spring, with peas more likely to be sown in autumn.
689. Halstead 2014, 24.
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crop, black-eyed beans, can be planted onto areas flooded over the winter or early spring.690
Broad beans are the least drought-resistant pulse crop but are viable in cooler climates.691 If
sown in winter (anticipating a mild winter and good winter or spring rainfall), peas need 300
millimetres rainfall.692 In areas with colder winters and summer rainfall, peas might be sown in
spring.693 Chickpeas do well in warm, semi-arid conditions, and tolerate soil salinity. But they
are very sensitive to frosts.694 Black-eyed beans are drought and heat resistant.695 Lentils can
withstand heat and dry periods but insufficient total rainfall is a problem.696
The Iberians also grew a range of legumes as fodder crops, in addition to encouraging or even
sowing useful grasses and bushes to provide animal grazing or to be cut for animal consumption,
although this latter practice I do not include in this survey.697 The Iberians grew lucerne,698 grass
pea,699 lupin,700 vetch701 and bitter vetch.702 Yet more plants that may serve as useful fodder are
occasionally found, such as chicory at Puntal dels llops, but these have not received even less
attention.703
Vetches require cool weather and moderate moisture and are not good on sandy soil.704 Lucerne
690. Isom and Worker 1979, 204-5.
691. Sallares 1991, 300.
692. Arnon 1972, 232.
693. Ibid., 232.
694. Ibid., 237.
695. Ibid., 250; Hall, Foster, and Waines 1979, 172.
696. Arnon 1972, 239.
697. See Forbes 1998 and Foxhall 1998 for the versatility of foddering practices. I will discuss fodder in more depth
when I introduce animals.
698. Sometimes also called medic, alfalfa, Medicago sativa.
699. Lathyrus pea; almorta or chícharo, Lathyrus sativa, Gk. lathuros. Alonso Martínez 2000, 32 notes the presence
also of Lathyrus cicera, guija, which is difficult to differentiate from grass pea.
700. Lupino, Lupinus spp. (but probably yellow lupins which grow wild in Spain, Arnon 1972, 243), Gk. thermos.
701. Veza or arveja, Vicia sativa. Veza and guija are also used for vetches and lathyrus spp. in general.
702. Yero, V. ervilia, Gk. orobos. Note that Sallares 1991, 28 sees bitter vetch as largely restricted to the Balkans
and Anatolia in antiquity. It is, however, found in Iberian sites, both in Cataluña and in Castellet de Bernabé in the
study area, Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 334, 340.
703. González Villaescusa 2000, 326.
704. Arnon 1972, 590. Palmer 1998, 6 notes that lentils (for straw as well as seed) are often preferred to bitter vetch
in drier areas of Jordan. Bitter vetch was the most cold resistent in Balkan conditions while common vetch gave the
best yield in normal circumstances: Mihailović et al. 2006.
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grows in semi-arid areas.705 It is best sown in autumn.706 But it is difficult to establish lucerne if
the soil is saline, or it is waterlogged, as lucerne will be killed by inundation for even a day.707
Lupin thrives in poor soil.708 Grass pea is drought and cold resistant.709 Bitter vetch and grass
pea could be sown in spring but were generally autumn sown.710

4.4.3 Tree crops and textiles
Firstly, olive711 and grape vine712 are some of the most notable Mediterranean crops. Both grow
wild in Spain, although their increased cultivation in the Iron Age seems linked to colonial contact.713 Olive will grow in poor soils.714 But good yields need good soils and it does respond well
to irrigation.715 Olive needs a cool winter for vernalisation and has a cold tolerance up to -10o c.716
Olive can survive in a wide range of rainfall, between 200 and 800 millimetres.717
Grape also grows well in poor soils.718 Xenophon says grapes grow best in well-drained, chalky
hillsides facing the sun.719 But vines can tolerate salinity too.720 Overall, grapes like soil a bit
wetter than olive.721 Grape is also less susceptible to the cold than olive, and so spread further
up the Ebro in the Roman period.722 But vines can still be damaged by cold weather, which can
be mitigated by piling earth against the trunk.723 The vintage, in September or October, similarly
705.
706.
707.
708.
709.
710.
711.
712.
713.
714.
715.
716.
717.
718.
719.
720.
721.
722.
723.

K. White 1970b, 211.
Arnon 1972, 578.
Ibid., 573.
Ibid., 242.
Ibid., 241, Alonso Martínez 2000, 34.
Halstead 2014, 24.
Olivo, Olea europea.
Vid, Vitis vinifera.
Grau 2003, 65.
Bonet Rosado, Mata Parreño, and Moreno Martín 2008, 183.
Sallares 1991, 304.
Ibid., 307.
Chapa Brunet and Mayoral Herrera 2007, 51.
Bonet Rosado, Mata Parreño, and Moreno Martín 2008, 183.
Mossé 1969, 35.
Bear 1965, 94.
Chapa Brunet and Mayoral Herrera 2007, 50.
Mata Parreño et al. 2010, 24.
This task is included in the agricultural calendar of Amouretti 1991, 124.
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depends upon the preceding weather, with wet or cool weather causing delays in the timing of
the harvest.724
Aside from the olive and the vine, a number of other tree crops were exploited by the Iberians. Acorns, pine nuts and perhaps chestnuts were collected.725 The Iberians grew almonds726
and hazelnuts.727 Walnuts728 and carob729 may be new cultivations in the Republic.730 In general, nuts have relatively low water requirements and can grow successfully with Mediterranean
rainfall.731 An exception is hazelnuts which do not thrive in drier areas.732 Carobs, although
they can survive dry periods, need at least 350 millimetres to fruit.733 And carob cannot handle
frost.734
In terms of fruit, the Iberians grew fig735 and a range of other fruits that are more difficult to
distinguish: a suggestive list would cover apple, pear, plum, peach and cherry.736 There is
also pomegranate737 and maybe date.738 Most of these fruit crops have high water requirements.739 The minimum rainfall for apples and cherries is 460 millimetres, with particularly
high requirements in the growing season (spring-summer and spring respectively).740 Peaches
and plums are also less tolerant of the cold than apples and cherries, and all are vulnerable to late
724. Brice 2014, 952, on the tempo that ripening grapes demand of modern winemakers.
725. Mata Parreño et al. 2010, 32, Alonso Martínez 2000, 38.
726. Almendra, Prunus dulcis.
727. Avellano, Corylus avellana.
728. Nogal, Juglans regia.
729. Algorrobo, Ceratonia siliqua.
730. Grau 2003, 63, 65-6.
731. See, e.g., Verheye and Rosa 2005 on almonds.
732. And accordingly are more associated with northern Spain than the study area.
733. Batlle and Tous 1997.
734. Cavanilles 1797, 85.
735. Higuera, Ficus carica.
736. The Rosaceae sp., are difficult to distinguish archaeologically and iconographically, and so often grouped together for convenience. My list follows Alonso Martínez 2000, 38, Grau 2003, 65-6 and Mata Parreño et al. 2010,
32, 39, who cite Pliny (NH 15.25-103) for cherry, pear, chestnut, truffle, and Fronton (de Sanitate Tuenda 5.9.3-4),
for plum.
737. Granado, Punica granatum.
738. Palmera datilera, Phoenix dactylifera. Mata Parreño et al. 2010, 43-55, 58 describe pomegranate as grown for
a period beginning in the fourth century but discontinued shortly thereafter. They also suggest that dates may have
been grown on the SE coast.
739. Ibid., 32.
740. Bear 1965, 51, 70.
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frosts.741
The exceptions to these high water requirements are figs, dates and pomegranate. These are all
viable in Mediterranean low-rainfall conditions.742 Dates also thrive in dry conditions and seem
viable in the southeast as they can tolerate saline soils.743
Finally, the Iberians grew flax,744 camelina,745 hemp746 and esparto.747 The first two of these
could have been grown for their oily seeds or for their fibres.748 Flax prefers wetter land, irrigation during flowering is recommended.749 Esparto on the other hand tolerates salinity and thrives
in dry, continental climates and so is ideally suited for the Iberian southeast.750 Carmen Alfaro
contrasts Strabo’s (3.4.9) description of the ‘spartarian field’ near Cartagena and a ‘juncarian
field’ – presumably flax – near Ampurias, neatly illustrating the difference in their preferred
climatic conditions.751

4.4.4 What grows together?
A rough systematisation is given in Table 4.2. The principal caveat here is the calibration, which
is difficult to do as absolute levels are unclear, and relative preferences are generally given in
relation to similar crops. So spelt is hardier than emmer, while similarly lentils can withstand
drought better than broad beans, but there is less information on how emmer compares to either
of these legumes. Hence the table is better understood as an indicator of relative preference than a
set of absolute categories. So, for example, olive is more cold-averse than grape but can actually
741. Bear 1965, 51.
742. Verheye and Rosa 2005.
743. Bear 1965, 94.
744. Lino, Linum usitatisimum.
745. False flax; Camelina sativa.
746. Cáñamo, Cannabis sp.
747. Stipa tenacissima.
748. This dual potential is raised by Pérez Jordà et al. 2011, 98 with regard to the finds of flax and camelina remains
in la Bastida de les Alcusses.
749. Beltrán Lloris and Willi 2011, 13.
750. Alfaro Giner 1975, 193-4. Cavanilles describes it also on the central Valencian plain and in Alacant, e.g., around
Olocau and Llíria or near Elda: Cavanilles 1797, 47-52, 258.
751. Alfaro Giner 1975, 192-4.

218

withstand spells of cold weather (and grape can still be damaged by the cold.)
Cold
tolerant
Cold
averse

Low Rain
Durum, spelt, einkorn,
lucerne, grass pea,
grape
Barley,
foxtail,
chickpeas,
blackeyed beans, olive,
pomegranate, date

Medium Rain
Bread wheat, emmer,
vetch, peas, most nuts

High Rain
Oats, rye, broad bean,
hazelnut

Proso, lentils,
carob, flax

Stone fruit trees

fig,

Table 4.2: Crop preferences (Spring-sown in italics)
The main proviso would be that most of these crops can generally thrive in higher rainfall situations where this is available. That is, crops could generally move to the right along the table
but not to the left. This tendency is not universal. Higher rainfall will cause problems for some
xerophilous crops. Additionally, once higher rainfall is available, other crops may perform better.
Another factor that changes the complexion of this picture is that many of the cold-averse crops
may be sown in spring, thus avoiding the coldest weather of the year (although there is still
the possibility of a late frost). As such, these crops could be grown as an option in cold areas
alongside the cold-tolerant, autumn-sown crops. This is something to test once we reach the
archaeobotanical data.
An obvious factor missing from this table is probably soil preferences. As we might expect, given
the overwhelmingly calcareous nature of Mediterranean soils, including those of the study area,
there are very few Iberian crops that prefer acidic soils. Indeed, some of these crops will struggle
in acidic soil, notably barley. There are a number of crops here that do well in sandy or poor soils
(spelt, einkorn, barley, lupin, grape and olive) or can tolerate salty soils (barley, proso, rye, grape,
esparto). Lucerne is perhaps unusual here in that it is well adapted to dryness but struggles in
saline soil. Only a few crops, on the other hand, are noted for their tolerance of heavy, waterlogged soils (emmer, perhaps flax) and many cannot survive it (barley, millets, lucerne). Again,
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the mix crops is not surprising given the semi-arid nature of the study area.

4.5 Regional hypothesis
With these caveats, we can apply these crop preferences to the rough regionality emerging from
the rain (and frost) data in the previous chapter. This suggests some regional tendencies or preferences. These are collated in Table 4.3.
Region

Rain
Dry

Autumn
Rain
Sept-Nov

Spring
Rain
Apr-May

Frost
Days
0

Southern
Alacant
Prebetics
Albacete
Cuenca
València

Wet
Dry
Med.
Med.

Sept–
Oct-Nov
Oct–
Sept–

Mar-May
Apr
Apr-Jun
Apr

25-50
50-75
75+
25-50

Castelló
Upland
Teruel
Jiloca
valley
Bajo
Aragón

Wet
Wet

Sept–
Aug–

Apr-May
Apr-Jun

25-50
75+

Dry

Oct-Nov

Apr-May

75+

Dry

Oct-Nov

Apr-Jun

25-50

Crop Preference Hypothesis
Barley, chickpea, olive, foxtail
millet
Bread wheat, broad bean, lentil
Durum and hulled wheat, esparto
Grape, peas, fodder crops
Bread wheat, barley, chickpea,
broad bean, olive, grape
Bread wheat, broad bean, lentil
Rye, oats, peas, grape, fodder
crops
Durum and hulled wheat
Barley, chickpea, olive, proso
millet, fodder crops

Table 4.3: Regional crop preference hypothesis
How much do we believe this? Doubtless some of this will be arguable, systematising the distribution of these without hard thresholds seems more appropriate than attempting to quantify
everything and then match up ideal zones. But the bigger question isn’t about exact assignments
in here, it’s about what a crop preference might mean. I don’t want to return us to an era where
an anecdotal reference in a classical author becomes an argument for particular specialisations
in each regional economy. But clearly we need to settle somewhere between infinite multitude
on one hand and monoculture on the other, because we want to take seriously the characteristics
of rainfall, crops and so on.
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We also want to allow our macro pictures to support the richness appearing from the micro
pictures. If low rainfall and early frosts in an area point to a certain type of crop often being
preferable to other types of crop in that area, then the individual choices can be very varied, and
lots of things will be attested throughout the zone, but we would still expect the advantage of that
crop to appear in the high level picture, and if it does not, that again tells us something interesting
we did not otherwise know.

Putting it to the test
In order to test the proposed crop regionality, I use a synthesis article from 2007 by Guillem
Pérez, Natàlia Alonso and María Iborra. As well as the obvious convenience, the synthesis
articles include unpublished data, a useful consideration given the low numbers of sites overall.
The authors group the sites with available data into large regions, or which four are of interest
to us.752 The first region, essentially the Catalan coast, includes Puig de la Nau (Benicarló, CS)
near the Ebro delta. It also includes a site further up the Ebro and just to the north of the study
area: Barranc de Gàfols (Ginestar, T). All of these sites fit within the Castelló region tentatively
used above although the latter site is further inland and elevated, and could be considered on a
gradient with Upper Teruel.
A second region is intended to cover the lower Ebro valley and Catalan interior, but the sites
available are all on the northern side of the Ebro, outside the study area. Of these, I include
only one site nearer to the Ebro: Tozal de los Regallos (Candasnos, HU). I use this site as a
rough approximation of Bajo Aragón. In addition, a ‘Celtiberian’ region is included, although
unfortunately it is mainly comprised of sites along the Duero. But we can use four sites from
another paper to get a sense of this area: El Castellar de Berrueco, Z and El Cabo de Andorra,
TE in the north, and Pico de la Muela (Valera de Abajo) and Cerro Plaza de los Moros (Barchín
752. Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 329. The regions roughly follow those of an earlier synthetic article by one of the authors, Alonso Martínez 2000.
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Figure 4.7: Sites with archaeobotanical data (Pérez, Alonso & Iborra 2007)
del Hoyo) in Cuenca.753
A large region covers the País Valencià and Murcia. A first group is around the Valencian plain:
El Torrelló (Almassora, CS), Castellet de Bernabé, Los Villares and Tos Pelat. In terms of the
regions I am using above, El Torelló is on the coastal plain of Castelló, while Los Villares is
perhaps better considered on a gradient between Cuenca and the Valencian plain, where the other
two sites in this list are located.
753. Cubero Corpas 1999.
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A more scattered group to the south includes La Bastida de les Alcusses, Alt de Benimaquia
(Dénia, A) and Fonteta/Ràbita. The first two of these are in the Prebetic region covering northern Alacant and southern València. The last can be considered as part of the southern Alacant
region. As Figure 4.7 makes clear, this allows somewhat patchy coverage of the regions we have
identified. The coast has a thin spread of sites. Inland is worse, except for a couple of sites in
Cuenca and a couple on the northern border of the study area.
Starting in the south of the study area, the regional hypothesis is for dry-loving, cold-averse crops
in southern Alacant, with perhaps little room for spring crops given the late spring rain and the
summer heat. I suggested barley and chickpeas, olive over grape, and foxtail millet. Ràbita has
data from the Pre-Iberian and the Early Iberian.754 In the Pre-Iberian, there is barley, proso and
foxtail millet, bread or durum wheat, emmer, figs, pomegranate and grape. In the Early Iberian,
there is barley, foxtail millet, bread or durum wheat, and figs.
Albacete has a similar disposition, except with greater risk of frost, cold-tolerant crops might be
added, perhaps durum and the more primitive wheats. This is also the most obvious region for
esparto.
The Prebetics are at the opposite end of the scale. Abundant rain and low frost risk suggests
that even more demanding crops such broad beans, bread wheat, lentils and fruit trees should
succeed. There is some elevated frost risk in the interior of this region, similar even to that in
much of Albacete. This might suggest more of the cold-tolerant crops in these interior, elevated
valleys. And with good spring rain we could also see short cycle crops like millets, or fodder
crops. Alt de Benimaquia only has data for the Pre-Iberian, which consists of barley, bread or
durum wheat, peas, vetch and both grape and olive.755 Bastida de les Alcusses has data for the
Middle Iberian, consisting of barley, proso and foxtail millet, bread or durum wheat, einkorn,
grass pea, peas, broad bean, vetch, fig, olive, almond and grape.756 The range and type of crops
754. Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 334.
755. More grape than olive, and more barley than bread or durum, ibid., 334.
756. Ibid., 334. The small amounts of einkorn are considered in a separate study to be interlopers in the wheat fields
rather than a separate crop in themselves, Pérez Jordà et al. 2011, 97.
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here largely meet the regional expectation.
The Valencian plain is a little drier, so we might expect fewer of the demanding crops, and
more barley, chickpea, olive and grape. Castellet de Bernabé has data from the Middle Iberian,
consisting of barley, proso and foxtail millet, bread or durum wheat, emmer, einkorn, grass
pea, lentil, peas, bitter vetch, broad bean, fig, olive, almond, grape, and an unknown fruit tree
(Rosaceae).757 Tos Pelat has data from the Early Iberian, consisting of barley, foxtail millet,
bread or durum wheat, emmer, figs and grape.758 In a separate study, barley, grape and olive
were found at (Middle Iberian) Tossal de Sant Miguel.759
Inland in Cuenca, the autumn rains are later and the frosts come earlier, cramping the possibilities
for extensive planting of many standard crops. But overall precipitation is wetter than coastal
València and the spring rains can persist into June, so we may expect perhaps peas and fodder
crops to be represented. If we take Los Villares as our closest exemplar to a site in Cuenca,
then it has data from the Pre-Iberian, Early Iberian and Middle Iberian.760 In the Pre-Iberian,
there is barley, proso millet, bread or durum wheat, emmer, einkorn, figs and grape. In the Early
Iberian, there is barley, bread or durum wheat, and grape. In the Middle Iberian, there is barley,
proso millet, bread or durum wheat, emmer, grass pea, lentil, figs, olives and grapes. Again, the
millets are found along with the spring rains. But the prevalence of barley and emmer (and even
einkorn) alongside the naked wheat and lentils suggest a crop mix adopted for the drier plains
not perhaps the wetter foothills of the Serranía de Cuenca to the north.
Looking at the two Cuenca sites in Cubero Corpas 1999, Pico de la Muela has barley, bread
wheat and emmer while Cerro Plaza de los Moros has grass pea, bread wheat and emmer. These
fit with a cold-resistant crop mix (fitting all these crops except barley), possibly with better rains
757. Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 334. As noted above, I am not putting a lot of focus on the
proportions of different crops, although Pérez Jordà et al. 2011, 96 suggest that the relative high proportion of wheat
(vis-à-vis barley) in a number of Valencian sites presumably relates to the availability of good soils.
758. Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 334.
759. Pérez Jordà 1995, 487.
760. Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 334. The alternative would be to group it with the more
coastal Valencian sites.
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and soils to further explain bread wheat at both sites.
Castelló has similarities with the substantial rains of the Prebetic ranges, as well as the occasional
frosts of València, with spring rains falling between these two areas. Beans and lentils might be
viable, as well as fodder crops. Bread wheat would be a good cereal. Barranc de Gàfols, only
has data from the Pre-Iberian, consisting of barley, figs, vine and alfalfa.761 Puig de la Nau
has data from the Middle Iberian, consisting of barley, proso millet and broad bean.762 Torelló
d’Almassora has data from the Pre-Iberian, consisting of barley, proso and foxtail millet, bread
or durum wheat, emmer, lentils, and grape.763 The results from Barranc de Gàfols, the inland
site, might prompt us to look again at its regional designation, and perhaps shift it more towards
a representation of Bajo Aragón, with its selection of plants that can tolerate drier areas. For the
other two sites, the crops here fit within the ‘envelope’ for Castelló and the Ebro delta: broad
bean, naked wheat, lentils and even grape suggest a wetter climate albeit with some tolerance
of drier and hotter conditions. The prevalent millet also fits the reasonable spring rains of the
area.
If we take Tozal de los Regallos as an approximation of Bajo Aragón, we might expect barley,
chickpea and proso millet given the low rainfall, and perhaps fodder crops and millets to take
advantage of the longer period of spring rain. Tozal de los Regallos only has data from the PreIberian Iron Age, and has barley, both millets, emmer and flax.764 With the exception of flax
then, which we have not spent a lot of time projecting, this does fit quite nicely within what we
might expect from Bajo Aragón. El Cabo de Andorra is less useful as it has only barley and an
unknown wheat, although the lack of a diverse crop range and the finding of barley are consistent
with expectations for Bajo Aragón.765
For the rest of Teruel, both the wetter Uplands and drier Jiloca valley, there is only the site of
761.
762.
763.
764.
765.

Pérez Jordà, Alonso Martínez, and Iborra Eres 2007, 336.
Ibid., 336.
Ibid., 336.
Ibid., 342.
Cubero Corpas 1999.
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Castellar de Berrueco. Interestingly, a wide sample was collected here: oats, barley, foxtail millet, durum wheat, emmer and vetch.766 This is a little harder to interpret. The Gallocanta lagoon
is dry and cold, although the former is somewhat mitigated by access to lake water (which presumably also made for good soils around the lake). Spring-sown oats are unsurprising given cold
conditions and reasonable spring rains (despite overall dry conditions). The cold, dry conditions,
possibly still with good soil, also match autumn-sown durum wheat and emmer. It is interesting
that barley was also found, on grounds of the cold not the dryness. It may have been sown in
spring to avoid the cold. Foxtail millet is perfect for the conditions, hardy to cold and dry conditions, spring-sown for the spring rains, and even possibly enjoying the good soils presumably
found near the lake. Vetch fits on the basis of the cool weather but with some concerns about
how its water requirements were met and its dislike of sandy soils, again spring rains and possible
good soils near the lake are the most apparent answer.
I systematise some of these contrasts in Figures 4.8-4.10.767 For the cereals, barley appears
everywhere (Figure 4.8a). Its reliability appears to make it the number one choice whatever the
region.768 Bread wheat is present from El Torelló south but not to the north.769 Thus it appears
both in the drier and the wetter parts of the south and centre, but not in the drier nor the wetter parts
of the north. Emmer appears where we could expect it to: on the drier Alicantine and Valencian
plains as well as near Bajo Aragón but not in the wetter Prebetics or Castelló.770
There is only a small indication of difference for the two millet species and it is somewhat contradictory (Figure 4.8b). Generally, where one millet is found, both are found. Strangely, the
sites where no millet is found (Alt de Benimaquia and Barranc de Gàfols) do get good spring
rains, particularly the former. In terms of sites where one is found but not the other, proso millet,
that prefers warm areas, more rain, and can tolerate salinity, is found on the coast of Castelló,
766. Cubero Corpas 1999.
767. Including only those sites from Pérez Jordà, Alonso Martínez, and Iborra Eres 2007 with a good range of
recovered crops, as these have higher confidence of seeing a representative sample.
768. Pérez Jordà 1995, 487, Pérez Jordà et al. 2011, 105.
769. It is also present at Cerro Plaza de los Moros, CU, from Cubero Corpas 1999.
770. It also appears inland at the sites of El Castellar de Berrueco and the two sites in Cuenca, again matching
expectations, ibid.
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which makes sense in terms of tolerating salinity, as well as inland in Las Villares – but then,
foxtail and not proso is found on the coast near València. Foxtail millet, that needs better soil but
tolerates drought and cold, is found on the Valencian coast, but not in Las Villares. This does not
make sense in terms of its cold tolerance and it implies use of richer alluvial soils around València rather than some of the dryland soils around València which are worse than those around
Las Villares. On the other hand, the finding of foxtail at Castellar de Berrueco does fit with
expectations.

(a) Cereals

(b) Millets

Figure 4.8: Cereals
For the legumes, the results are encouraging for the regional hypothesis (Figure 4.9a). The
thirstier broad beans and legumes are found in wetter sites, although with peas to the south and
broad beans to the north, perhaps reflecting better spring rain in the Prebetics or broad beans’
tolerance of colder conditions in the inland north. Fodder legumes are also supportive of the
regional hypothesis (Figure 4.9b). Vetch in particular appears where better rains allow more
fodder crops to be grown and inland away from the heat.771 The tougher grass pea is found
inland.772
771. With the exception of Castellar de Berrueco.
772. Also at Cerro Plaza de los Moros, supporting this bias.
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(a) Legumes

(b) Fodder legumes

Figure 4.9: Legumes
Finally, the tree crops are harder to interpret. It has already been noted by the authors of the
synthesis article that the País Valencià has a much higher proportion of fruit than other parts of
the peninsula.773 In Figure 4.10, the concentration of evidence for the main tree crops can be
seen in the centre of the study area. But the sites providing this evidence cover a wide range of
environments. In three sites relatively near the coast, grape and fig are found together without
olive. But these sites are very different in terms of their overall rainfall and another coastal site
(Alt de Benimaquia) has olive and fig but not grape.
As a general note, the staples make the least sense and the ‘lesser’ crops make more sense. Cereals and olives, grapes and figs might be thought of as such a fundamental part of the diet, or have
a wide enough bracket within their preferred conditions, that they are grown in many different
places. Regional biases then are more apparent in the wide range of alternative or supplementary
crops that can be added to these staples. These results, which must be interpreted with caution
as they are based on just a very few sites, suggest that alongside the ubiquitous barley, naked
wheat, olive, grape and fig, choices of legumes and fodder crops were tailored more tightly into
ecological and crop preferences. An alternate consideration is that because these crops might
773. Alonso Martínez 2000, 38.
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(a) Tree crops

Figure 4.10: Tree crops
have a lesser presence, their inclusion in the samples might be somewhat more random. But that
would not explain the apparent coherence of their distribution with their preferences. Note that in
the regional synthesis of Roman central Gaul, the authors found mainly barley and wheats, with
unexpectedly low showings of millet and pulses.774 Again, this raises questions about whether
we are seeing actual ‘staples’ or just very different odds of archaeological preservation. Whether
the two millets got a chance to distinguish themselves, however, seems less clear.

Other evidence for crop choices
We can also add some indirect evidence to the archaeobotanical data. One characteristic of the
Iron Age is the preservation of an arsenal of specialised agricultural tools.775 Particular tools
were produced for individual tasks. K. White 1970b, 182 notes the differentiation of sickles
for harvesting grains in Roman practice. Larger, heavier grains were harvested with a larger,
open-bladed sickle. Smaller grains, such as millet, and presumably also many pulses, such as
774. Bouby and Marinval 2004.
775. Although some tasks continued to be done with wooden tools and so are poorly known. E.g., Spurr 1986, Plate
III shows a range of wooden implements in use in recent decades for winnowing and threshing.
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the smaller beans of antiquity, were harvested with smaller, serrated sickles. Small sickles, closer
to knives, were also used for the vintage. Presumably a smooth blade was better than a serrated
blade for harvesting crops with a propensity for shattering, as the latter would shake the grains.
Some other plants, with more valuable stalks or which grew too close to the ground, may have
been harvested by uprooting, as conditions allowed.776
Considering the agricultural implements in four Iberian sites in Alacant, Jesús Moratalla notes
little difference between the five or six sickles and four billhooks aside from the thickness of the
blade in the latter (for pruning).777 Among the sickles recovered from la Bastida de les Alcusses
were not only some very small examples, ascribed to the grape harvest, but also a range of grain
sickles of different sizes and curvature.778 As a comparison, we might also look at the funerary
ornaments of Tomb 209 in the necropolis of El Cigarralejo, Mula, MU. This early fourth century
burial includes a single large sickle and three smaller sickles, of which one has a different size and
curvature than the other two.779 These differences at La Bastida, and also perhaps as La Serreta,
may be a result of unintentional variation, or suited to different individuals, but it also fits well
with harvests of millet and legumes as well as the larger grains of barley and wheat.780
Isotope studies can be used to determine the proportion of C4 plants in both animal and human
diets.781 Its usefulness is limited, however, as millets were the only C4 Iberian crops. In addition,
776. Halstead 2014, 78.
777. Moratalla Jávega 1994, 123. Although comparing Figures 1-5 from La Serreta, some size differences are noticeable, particularly in the width of the blade.
778. Pérez Jordà et al. 2011, 99, 102, 105.
779. Permanent collection of the Museo de Arte Ibérico de El Cigarralejo Mula, Murcia. The burial also contained
a ploughshare and the remains of wheat, small pears (peretas), acorns, pine nuts and almonds. The nature of these
offerings, particularly the small pears, perhaps influenced the interpretation of the smaller sickles as pruning implements (podaderas). Although this is plausible, particularly for the shortest and thickest example, I am hesitant to
discard their use as sickles for collecting crops that are more difficult to harvest, such as legumes or cereals prone to
shattering. The food remains in the burial should be related more to their potential for preservation and whether they
were considered appropriate in a funerary context than their relationship to the implements.
780. Although none of these examples appear to be serrated, in the manner that White describes for the smaller
Roman sickles. Hay, on the other hand, may have been harvested with scythes, a practice described in Italy by the
Roman authors, Spurr 1986, 72. The lack of work on this issue is mirrored by the comment of Barril Vicente 1999,
91 that different regional styles of Iberian plough probably have no functional significance and is a matter of aesthetic
preference.
781. The human diets covering both direct ingestion of C4 crops and the indirect ingestion of animals that themselves
have eaten C4 plants
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at this stage, only a single study presents isotope analysis of Iberian bones. This study analysed
human infant bones from El Castellet de Bernabé and animal bones from this site and la Bastida
de les Alcusses, both sites dating to the Middle Iberian period.782 Out of a wide range of domestic and wild animals (cows, pigs, sheep, goat and wild goat, deer), only some of the cows and
sheep showed elevated C4 readings that might indicate a proportion of C4 plants in their diet.783
The prioritisation of millet feed to these animals would be expected given their fodder requirements.784 The carbon ratios in infant bones also did not rule out that their mothers may have
had a small proportion of millet in their diet.785 Studies of sheep teeth in Catalunya have also
leant towards C3 diets (unsurprisingly) although with some hints that a small proportion of proso
millet may have been included in their diet, as C4 grazing plants are rare in the area.786

Conclusions on regionality
The expected regionality in preferred crop mixes is only very roughly supported. Certain crops
do seem to justify their role as staples by appearing (nearly) everywhere. We can also question
whether Iberian farmers sometimes used plants or animals not to multiply diversity within the
ecological envelope, adding a greater range of outcomes through human ingenuity, but instead
sought to limit diversity. Either way, certainly we should credit farmers with agency.787 The employment of certain very versatile crops in a wide range of areas can be seen as a way to ‘flatten’
outcomes, creating more stability and predictability despite the ecological variations.
782. Salazar-García et al. 2010. Analysing Iberian bones most often stumbles at the first hurdle, as Iberians were
generally cremated. Hence, the study uses infant bones, as infants were buried in domestic spaces, see p. 313. With
access to Iberian non-infant bones, wider inferences could be made about Iberian diets. Additional uses of carbon
isotopes relevant to the study area include the work of Araus et al. 1997, who use carbon isotope ratios to suggest
faba beans may have been (lightly) irrigated in the Iberian southeast during the Copper and Bronze Ages. They do
not find any evidence of this for barley or the naked wheats.
783. Salazar-García et al. 2010, 318.
784. See below. The inability to compare millet feed between the wetter Prebetics and drier Camp de Turia is unfortunate.
785. This was complicated by a number of assumptions such as the changes across trophic levels and the proportion
of meat in the mothers diets, Salazar-García et al. 2010, 319.
786. Valenzuela Lamas et al. 2015, 6.
787. Amouretti 1991, 119-21 discusses the ability of farmers to work within their many constraints and fashion
distinct local practices.
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But there are also indications that within different regions, additional crops with advantages for
each area were chosen alongside the staple crops. If these are less common crops, their growth
throughout these regions – rather than only on occasional sites – would still have supported
knowledge about those crops being developed and transferred within the region, amplifying their
viability and popularity.

4.6 Livestock and fodder
There are a lot of potential implications for a regional approach. One area to consider is the
ability to sustain livestock that require fodder.788 Animal husbandry was an integral part of
ancient farming.789 Livestock can be maintained on a surprisingly wide array of feed sources,
and there is plenty of ethnographical evidence for livestock, even otherwise demanding livestock, being maintained on very little (essentially, starved) during times when their labour or
milk is not required.790 But fodder is crucial for maintaining milk production and for working
animals.791
For some crops there was little competition between human and animal: fodder crops such as
bitter vetch are the very nutritious for animals but seldom eaten by humans. I covered the legumes
used primarily for fodder as opposed to human food above. Of course, most of those suitable
for human food make fine animal feed as well, if it can be spared. An exception is that the
green parts of chickpea cannot be used as fodder as they are toxic, reducing fodder options in
dry areas.792 The fodder legume crops are generally poor fare for humans if not inedible or
dangerous and so are grown for animal consumption except in emergencies. Grass pea, which
788. This case study was presented as ‘Tendencias regionales en pluviosidad, agricultura y ganadería’ at the III
Jornadas de Arqueozoología at the MPV in December 2015, organised by Alfred Sanchis and Josep Lluís Pascual. I
wish to thank the organisers for the opportunity to present this work.
789. Hodkinson 1988. Amouretti 1991, 119-21 adds livestock to the ‘Mediterranean triad’. Forbes 1998, 24-6 notes
the importance of household scraps and weeding as fodder sources. For northern Iberia, Torres Martínez 2015.
790. E.g., Khuele 1983, on livestock in the Gezira area of Sudan being unproductive during the dry season when
there is little ‘natural’ forage available. See also Fall 1995.
791. Ibid., Forbes 1998, 27.
792. Arnon 1972, 239.
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causes lathyrism when consumed in large quantities, is considered a famine crop and generally
reserved for animals.793 Lucerne, lupin, vetch and bitter vetch are also considered fodder crops
rather than ‘dual purpose’.794 In addition, we have not really considered other grasses that could
be grown as pasture and hay. Another option was to split the parts of plants, generally saving
grains for humans and feeding residues to animals. Generally, the residues of grain legumes
are better than those of cereals.795 But residues are often not very nutritious if the crop has
been harvested to prioritise the grain, as basic straw and chaff, particularly if not leafy, has low
nutritional value. Of the dual purpose grains, it might be possible to put them in a rough order
of preference, with more time-consuming (to process for humans) and poorer grains such as the
hulled wheats (particularly einkorn), millet, oats and lastly barley fed to animals before naked
wheat would be, but the ranking would differ by locality.
Of course, some animals could be kept with very little specific fodder provided: chickens and
pigs require little aside from kitchen scraps, although grain will improve how much chickens
lay. And goats are notoriously self-sufficient. An intermediate case is sheep, which do require
a degree of feeding and the provision of salt. But other livestock are much more demanding.
Bovines and equids require a lot of feeding and salt if they are to be of use for milk, traction or
meat production.796
Put very roughly, we would expect areas with any combination of good overall water availability
for vegetative growth, and good spring rain and earlier autumn rain creating a long two-window
season for fodder crops, to be able to sustain a higher proportion of bovines and equids relative
to other areas. It is important to note that we should not play the ‘get out of jail free card’ of
transhumance to allow Iberians to circumvent these constraints. For a start, working animals are
needed around the year and transhumance is more practicable for goats and sheep than horses
793. Arnon 1972, 241.
794. Although lupins can kill humans and animals in certain conditions, ibid., 244.
795. Palmer 1998, 4, although she suggests that legume chaff was not fed to cattle due to the belief that it harmed
their teeth.
796. K. White 1970a, 286 discusses the ‘vicious circle’ whereby cattle need fodder crops but without cattle, there is
not enough manure to grow such crops. Cf., of course, Halstead 1987.
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and cows.797 But scholars have increasingly turned away from the idea of Iberian transhumance
– although not unanimously – as an anachronistic retrojection of medieval practices, reliant upon
particular configurations of markets and political integration. Recent work looking at the isotopes
in sheep teeth from the Penedès and Garraf regions in Catalunya concluded that the animals were
not being moved further afield (that is, to areas with different geological fingerprints) for seasonal
grazing but instead grazed in the same areas throughout the year.798

4.6.1 Zooarchaeological data
The main livestock in the study area were sheep and goats, cattle, swine, horses and asses. Communities also had dogs, and kept chickens, bees and possibly rabbits. Figure 4.11 shows the mix
of livestock in a number of different sites mainly along the coastal regions of the study area, from
the Middle Iberian to early Imperial periods.799
Figure 4.11 is arranged in rough chronological order from left to right but it is difficult to discern
a clear chronological trend in the proportion of fodder-reliant livestock.800 There are both some
higher but also some much lower values than the more consistent values of the Middle Iberian
period, which hints at more specialised economic strategies in the Republic but may also reflect
797. Forbes 1998, 20. Although high proportions of fodder-dependent animals might suggest not all are working
through the year and some could in theory be pastured far afield in certain seasons.
798. Valenzuela Lamas et al. 2015. Frayn 1979, 36-8 notes some literary evidence for transhumance in Italy but
argues that this may have only become an organised practice in the late Republic, and that it was never a universal
practice. Mixed herds were kept around farms to provide for year-round needs. Ibid., 41 notes the practice of pressing
fresh ‘cheeses’ each day to take to markets in town the next morning, demonstrating the close connection of ‘pastoral’
and ‘urban’ activities (referenced in Virgil’s Eclogues 1.33-5).
799. All sites from Iborra Eres 2004, with the following exceptions: Puig de la Nau, La Picola, Fuente el Saz (Jarama,
M), La Coronilla (Chera, GU), El Castellar (Berrueco, Z) and Los Castellazos (Mediana de Aragón, Z): Pérez Jordà,
Alonso Martínez, and Iborra Eres 2007; Comte de Trénor and Almoina: Sanchis Serra 2002; Villa Cornelius: Sanchis
Serra 2006; and Ilici: González Alegre 2013. The dates are simplified to centuries ( B.C. except when stated) The
dates from Pérez Jordà, Alonso Martínez, and Iborra Eres 2007 are given as Second Iron Age which I have parsed
roughly as Middle Iberian. Proportions are based upon the Minimum Number of Individuals (MNI) except the two
sites from Ibid. which use the number of remains as MNI is not given. The chart also ignores some categories of
fauna, such as wild birds and marine resources (although these may be present in the ‘wild’ category for sites from
Ibid.). Obviously, bees aren’t well represented in the skeletal record and are known instead from the finds of beehives
in many sites and literary sources. González Alegre 2013, 330-1 notes that the data from the final century B.C. at Ilici
are tentative as only a low number of individuals were identified.
800. The trend, for what it is worth over such a long period and with so few sites, is a slight decrease over time, and
with a coefficient of correlation of only 0.009.
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Figure 4.11: Sites with zooarchaeological data (Iborra 2004 et alia)
different types of sites having information in this period.
There is also no immediately obvious regional pattern. The data from Figure 4.11 is re-presented
in map form in Figure 4.12, which includes a the close up of the central Valencian plain (Figure
4.12b). These two analyses underline the importance of different choices at each site – which
themselves could be markedly different in nature, from large oppida to small agricultural towns
to the aforementioned Villa Cornelius – along with the varied effects of deposition, preservation
and recovery. Although the high proportion of bovines in Fuente el Saz and La Coronilla does
accord with the findings in Quesada Sanz 1998, 179.
As a basis for further analysis, I classify these animals into two categories, depending on whether
they have high or low maintenance costs. As we have seen, bovines and equids generally require
good access to quality fodder, while ovicaprids do not. Swine and chickens I also include as nonfodder-reliant as their fodder requirements are more optional and less demanding than those of
the larger ‘working’ animals. Pigs can be fattened up with fodder but also with scraps or simply
with rich pasturing (the dehesa approach) and laying chickens are supported with some grain but
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Figure 4.12: Sites with zooarchaeological data (by area)
not great amounts and this can be substituted at least in part with scraps.
The purpose of identifying fodder-reliant animals separately is that we can ask whether their
distribution responds to actors identified earlier in this chapter. The starting hypothesis, as noted
above, is that areas with higher rainfall can support more fodder-reliant livestock. But there are
two mechanisms here. Higher rainfall in itself can simply mean more vegetation in general, and
hence richer pasturing. But a second mechanism might be that more rainfall allows more fodder
crops to be grown, and hence more fodder-reliant animals to be kept.
Figure 4.13 presents four different relationships that are intended to unpick these different mechanisms. Each point represents a site, with the x value consistently measuring the proportion of
fodder-reliant livestock and the y value representing an ecological variable at that same site. None
of them have strong correlations between the proportion of fodder-reliant livestock and various
ecological measures. Both higher annual rainfall and fewer cold months are lightly correlated
with more fodder-reliant livestock. This is not a surprise and could occur through a variety of
mechanisms: more vegetative growth, longer growing seasons for pasture or fodder crops. Interestingly, more spring rain, which is important for several common fodder crops, as these are
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Figure 4.13: Relation of rain and cold to proportion of fodder-reliant livestock
spring-sown, and is also important when considering the need to grow additional fodder crops
alongside those for human consumption, is not correlated with the proportion of fodder-reliant
livestock. But most importantly, the graph for summer rainfall suggests that summer rain was
not crucial for higher proportions of fodder-reliant livestock. In fact, these higher proportions
are associated with lower levels of summer rainfall. This is counter-intuitive, until we consider
that fodder grown using autumn-spring rain is the likely substitute for low vegetative growth
and so a lack of pasture available in summer. Hence the wealth of large herds of equids and
bovines seems to have been tied into the conditions and complications of growing fodder crops,
not simply a gift of average rainfall levels.
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Comparison on the basis of available soils
We can also compare the soils immediately available to each site, using the soil data already set
out in Figure 4.6.801 A ‘porthole’ twenty kilometres wide is shown for each site in Figure 4.14.
Neighbouring sites are visible but clearly delineated. In Table 4.4, I draw some inferences based
on these soil portholes. In a relatively unscientific way we can make some tentative associations
between soil types and the proportion of high-maintenance, fodder-dependent livestock.
It is little surprise that demanding animals are not often found in high proportions in areas with
very dry, unproductive soil, which are also hot areas where livestock would require a lot of
additional drinking water. Furthermore, and as previously discussed, it is difficult to associate
high proportions of fodder-consuming animals with dryland agriculture (particularly the yellowcoded soils found at many sites with a low proportion of such animals). Instead, high proportions
of equids and bovines seem principally associated with the richest, and particularly fluvial soils,
although whether because of its rich pasture potential, potential for growing fodder crops, or
concomitant water availability is not apparent in this analysis. The correlations above suggest
that the ability to grow fodder crops is important but it is unclear how this interacts with the
presence of fluvial soils, which might retain enough moisture for pasturing in the summer.
There are a couple of points of interest here. I assume that for the southern Alicantine sites of
Ilici and La Pícola, if there is a soil that is related to the reasonable proportions of fodder-reliant
animals, it is the fluvial (dark green) strips rather than the otherwise dry soils surrounding these
sites. But given these are port cities and so important trading nodes, soil may be less important
here as some of the animals may be raised elsewhere. The other points to explain is that some
of the sites with low proportions of such larger animals do have a strip of fluvial soil, otherwise
associated with higher proportions. Puig de la Nau, Castellazos and Tossal de Sant Miguel are
in this group, as perhaps is Los Villares, were the soil map sufficiently detailed to show the
small river that runs below the site. I explain this on the basis that very small rivers with narrow
801. The legend for these soils is given in full, with explanation, in Appendix E.
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strips of fluvial soil may not have provided enough rich pasture for such animals, as such microenvironments must have also been in demand for horticulture. Additionally, their small size
means that these rivers might not have provided the perennial fresh water necessary for yearround maintenance in a low-transhumance environment. Similarly, water in marshy areas along
the coast near Puig de la Nau may not have been suitable for animals.
Key

Description
Dry and hot
Dry and hot
Sparse pasture
Pasture
Pasture
Dryland agriculture
Dryland agriculture
Dryland agriculture, can be irrigated
Dryland agriculture, can be irrigated
Fluvial, can be irrigated
Fluvial

Relation to fodder-reliant livestock
–
–
–
–
No clear relation
No clear relation
No clear relation
+
+
+
+

Table 4.4: Soil types found around sites with zooarchaeological data

239

(a) C. d. Trénor 44%

(b) Almoina 38%

(c) La Coronilla 32%

(d) La Morranda 31%

(e) Vintihuitena 29%

(f) Fuente el Saz 28%

(g) Ilici 26%

(h) La Seña 21%

(i) Villa Cornelius 21%

(j) Los Villares 20%

(k) P. dels Llops 19%

(l) La Picola 18%

(m) C. d. l. Moros 16%

(n) La Bastida 16%

(o) Puig de la Nau 16%

(p) Castellazos 12%

(q) T. de Boverot 10%

(r) C. de Bernabé 9% (s) T. de Sant Miguel 8% (t) C. de Berruecos 5%

Figure 4.14: 10km radius soil portholes (by proportion of fodder-reliant livestock)

240

4.7 Back to Iberian communities
I have not related these actors back to the communities posited in the settlement chapter thus
far. It is not sufficient from an actor-network perspective to simply say that because we can see
ecological, floral and faunal diversity, the Horden and Purcell thesis is proven. This gives no
mechanism; it provides no space for actors to move. Moreover, I do not think such a finding
would strike many readers as surprising. I think we need to be much more hesitant in how we
move from human communities – a breathtaking aggregation of different actors – to a particular
characterisation of agriculture – a meaninglessly wide realm of activities, to the extent that whole
societies can be called ‘agrarian’.
A good starting point for this is some actual ethnography, in this case from the Valencian provinces
in the late eighteenth century. At this time, a Valencian botanist called Antonio Josef Cavanilles
toured the País Valencià, later publishing his findings in two volumes of Observaciones sobre la
historia natural, geografía, agricultura, población y frutos del Reyno de Valencia.802 What can
Cavanilles teach us about agricultural communities and the interface of humans, plants, animals
and ecology?

Cavanilles and early modern Valencian agriculture
There are some clear differences from the Ibero-Roman period to bear in mind when reading
Cavanilles. This period has its own historical trajectory. At the time in which Cavanilles is
writing, some communities are still recovering after the Expulsion of the Moriscos (1609-13)
and the Wars of Succession (1701-14).803 At shorter timescales, various villages have also been
affected by recent damaging floods, storms, or severe malaria outbreaks.
802. ‘Observations about the natural history, geography, agriculture, population and produce of the Kingdom of
València’, Cavanilles 1795 and Cavanilles 1797.
803. To support the long time period of such effects, Pérez Puchal 1972, 8 argues based on census data that the
Valencian population may have only recovered to its early 15th century levels (prior to severe plague outbreaks that
century) around the middle of the 18th century.
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Although the crop mix is largely familiar to that we have seen for the Iberian and Roman periods, a few new crops had carved out important roles since their introduction in the Islamic
period, principally the mulberry (for silk production), rice and oranges. By the late eighteenth
century, some New World corn had also begun to replace millet as the principal spring-sown
staple.804
Additionally, the presence of a massive market of around one hundred thousand inhabitants in late
eighteenth century València (an order of magnitude above Roman Valentia) more easily rewarded
specialisation and food surpluses in surrounding towns. A large proportion of the inhabitants of
many towns worked in textile factories.805 These phenomena must be related and far exceed
the markets readily available and the physical concentration of industrial processing seen in the
Ibero-Roman period.
The accumulation of Iberian, Roman, Islamic, and medieval hydraulic engineering had by this
time created extensive networks of canals, dams and aqueducts, which along with land reclamation and geological processes had transformed the coastal strip into a dense patchwork of
irrigable fields and orchards, shifting the population’s ‘centre of gravity’ much nearer the coast
than had been possible in Ibero-Roman times and making possible a crop mix more heavily tilted
towards water-hungry crops.
Inevitably, Cavanilles has his own itches that shape the narrative: the deleterious effects of ricegrowing on public health and the importance of good pruning of fruit trees are subjects to which
he constantly returns. But there are still many points in the narrative where Cavanilles touches
upon the concerns raised in this chapter. Certainly there are elements of regionality in crop
choice and ecological conditions. Cavanilles speaks of the ‘notable contrast’ visible from the
Puerto de Almansa, looking west onto the dry lands of Murcia or east into the green woods of
804. And peppers (pimientos) feature prominently amongst the vegetables grown in this period, one of the few to be
regularly identified.
805. Although some steps were still decentralised, such as shearing and spinning wool or cutting hemp.
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the Canyoles valley in València.806 He also divides up areas geologically.807 Some areas have red
clay soils that are good for tree crops (vines, carobs and figs) but bad for grains.808 Other areas
have white clay soils which can be improved through ploughing, fertilisation or the addition to
sand to support a wide variety of crops.809 In drier areas, a wider range of grains are sown, while
in the mountainous areas of Castelló high rainfall supports a lot of fruit trees (particularly in the
valleys, protected from the cold) but the humid air can make ripening grain difficult.810 In wetter
areas, more legumes could be added to the crop mix. Rice is an exception in that it requires
fields to be inundated. Accordingly, rice was only grown on the low-lying, well-watered parts of
the coastal plain. Cavanilles also describes a division in the livestock preferred for fieldwork in
different regions: “En la Plana se sirven para las faenas del campo de ganado mular, en algunos
arrozales del vacuno, en todo el resto de caballos.”811
On a small smaller scale, there are also communities taking advantage of local ecological conditions. Borriol specialised in mule-raising as with lots of water they could grow abundant alfalfa
for fodder.812 The climate in Cortes de Arenoso is apparently so bad that no amount of care or
irrigation could induce the fields to provide two crops per year.813 Overall, however, it is remarkable how standardised the crop choices are across such a big area. Each town will generally
cover all the staples of wheat (augmented with barley or corn), olive oil and wine, fig, carob and
mulberry, with an unspecified mix of fruit and vegetables. But rather than positioning nature as
the determinant, Cavanilles sees intangibles of human effort, and communal effort in particular, to explain differences between communities. See his praise of Benicarló, where although the
lands of the community are small, no unimproved land remains, so that the whole area is irrigated
806. Cavanilles 1795, 220.
807. Cf. the introduction to Cavanilles 1797, 2.
808. Cavanilles 1795, viii.
809. Ibid., viii.
810. Ibid., ix-x, 6-9, 12.
811. Ibid., 236.
812. Also feeding them carob and crop residues, ibid., 55-6. On the other hand, spring fogs made certain crops such
as chickpeas a risky proposition in this area.
813. Ibid., 90.
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fields and orchards.814 And his condemnation of neighbouring Peñíscola, where a much greater
area of land yields far less due to lack of improvements: not enough wells, drainage ditches, even
a poor road connection.815
His work is full of communities such as Serra d’en Galceran that must constantly repair terraces
after destructive storms, and which cultivate brush to burn it therefore improving soil fertility.816
Similarly, in Ares del Maestrat, pre-emptive work is needed to strengthen terraces and field walls
so they are not lost in the storms.817 In Villanueva, the people dig undergound drainage ditches
to prevent the roots of their crops being waterlogged, killing them. They cover these ditches
with stone slabs and then soil before planting wheat.818 Despite this industry, Cavanilles still
complains that the orchards of the pueblo should be tended more carefully.819 Unfortunately,
Cavanilles is generally unclear about how much of this work is kept purely within individual
households and how much relies on reciprocal work parties or communal labour systems. But
there are exceptions. Cavanilles talks of harvesting parties through Castelló made up of men and
women of all ages.820 Simiilarly, in the Ribera Alta (del Xúquer), during the summer as the fields
are converted from wheat to rice production, there is one gang cutting wheat, another transporting
to threshing floors, another ploughing the fields, and another inundating them.821 Work such
as diverting rivers for irrigation is clearly a community-level task.822 Cavanilles also harps on
about the need for communities to develop industries other than staple crops.823 He stresses the
importance of developing irrigation.824 Other ‘community-level’ tasks are also prominent, such
as the need to improve roads to encourage more industry.825
814.
815.
816.
817.
818.
819.
820.
821.
822.
823.
824.
825.

Cavanilles 1795, 38, similarly of Vilafamés, Ibid., 58.
Ibid., 41-2.
Ibid., 63.
Ibid., 31. He criticises this community though for not burning pruned wood to create ash for use as fertiliser.
Ibid., 65.
Ibid., 66.
Ibid., 96. This was, apparently, “un espectáculo interesante”.
Ibid., 176.
Ibid., 166.
Ibid., 16.
Ibid., 30.
Ibid., 31.
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We can also think about tasks where the amount of work varies throughout the course of the
chaîne opératoire. This presumably necessitates various forms of cooperation or organisation.
For example, the village of Alcora, specialised in china and porcelain production, apparently has
300 of its 1,200 population employed in collecting firewood for the kilns.826 Obviously each
household is not supplying their own kiln, so some sort of interface must be reconciling the
efforts of 300 labourers against a much smaller number of kilns.827
Even activities that may be carried out nominally on a household basis may still be social in
practice. Cavanilles notes that women in Morella rejected the new and improved spinning wheel
as it prevented them from socialising as they worked, returning instead to the distaff, a technology that was used by the Iberians.828 Also, communities must work together to prevent damage
to communal infrastructure: theft of irrigation water or of dirt from the roads to fertilise the
fields.829
Cavanilles’ account raises questions about agricultural practices not as theoretical sequences but
in terms of how they were distributed and enacted, how they depend upon and are shaped by heterogeneous participants. Interestingly, the more we look at Ibero-Roman agricultural practices,
the more we see the way in which the other actors mobilise human participants as communities
and groups rather than as individuals. The role of communal infrastructure is an important starting point for thinking about the involvement of Iberian communities (as opposed to households
or individuals) in agricultural assemblages. Accordingly, I briefly discuss the role of Iberian
terracing and irrigation practices in the next sections.
826. Cavanilles 1795, 96, and another sixty employed distributing and selling the finished product.
827. Similarly with the quarter of the population of Bétera dedicated to esparto production (ibid., 149), which must
be cut and retted even before spinning and manufacture. Each of these steps will require different amounts of labour.
Or towns such as Bocairent and Agost, where a central occupation of women and girls is spinning wool or cording
esparto for the respective town factories, Cavanilles 1797, 164, 254.
828. Cavanilles 1795, 84.
829. Ibid., 109, 159.
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Terracing
Terracing is used to manage water on slopes by retaining moisture whilst facilitating drainage.
Only recently has archaeological evidence for Iberian terracing begun to emerge, although before
this it could be assumed: the same constructive techniques were certainly practiced in many
settlement contexts, such as the block of houses excavated on Tossal de Sant Miguel (Figure
2.3d).830
In contrast, ‘Roman’ terraces have been found throughout the study area, but there is little reason
to assume terracing was dependent on Roman influence, particularly as settlement often moved
towards, flatter, heavier soils in the Roman era.831 Terracing is hard to date and investigators
have been rightly reluctantly to claim Iberian terracing despite the suggestion in site location or
relation between sites and terraces. For example, material from the Ibérico Antiguo was found
in the most elevated terraces around the site Peña de la Mora in Montán, CS.832 But this material
could be inclusions from the hilltop Iberian site into terracing works in later epochs. A first
century A.D. site (Trasdelosar) further down the hillside but still on the slope suggests terracing
at least in this epoch, although none of the original terraces can be securely identified.833 But this
again puts us into a ‘Roman’ frame, casting doubt on the whether the tradition is pre-Roman.834
But terraces in Sidemunt, (Urgell, L) are seen as Iberian and possibly used for irrigated fruit
trees.835
Some recent works have been more decisive. Excavation near La Font de la Figuera, at the southwestern end of the Canyoles valley, found two terraced fields with a gravel, lime and sand road
830. The application of similar constructive techniques in both residential and agricultural practices is paralleled by
the notice of Boyd and Jameson 1981 on the use of agricultural measurements and spatial organisation practices in
urban planning in ancient Greece.
831. Terracing requiring less engineering technique than, for example, the large scale Roman dams that appear from
the early 1st century A.D.
832. Barrachina Ibañez, Vizcaíno León, and Bravo Hinojo 2013, 65-6.
833. Ibid., 66.
834. Similarly, terraces found near Elda have exclusively Roman-era pottery in the base, Molina Burguera and Esquembre Bebia 2001.
835. Almudayna 1991, 49, cf. the recurring terracing for trees described in Cavanilles 1795.
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running between them, in layers found beneath the via Augusta.836 These fields had no traces of
residences, hearths or ditches and the soil inside the fields was dark and heavy with organic material.837 The walls were low but long, running beyond the twenty-five metres excavated.838 Burnt
vegetation in the fields suggests they were occupied in the fourth to second centuries, supported
by fragments of Iberian ceramic and worked iron.839

Figure 4.15: Possible Iberian terrace at Font del Pavo (La Carència)
Within the study area itself, on the slopes of La Carència, an investigatory site visit to the small
Iberian site of Font del Pavo observed three lines of low terraces passing through the site.840
836. Sánchez Priego, Ruiz Pérez, and Bravo Hinojo 2015. The road edge was lined with stones, the excavators
suggest either to delineate the road or for drainage, ibid., 53, 55-6.
837. Ibid., 52-4. There were also sets of parallels tracks in the fields but whether caused by a plough or a cart could
not be determined.
838. Ibid., 52.
839. Ibid., 58-9. The excavators suggest the burning may have been a deliberate practice to improve fertility and
clear weeds or residues.
840. Site visit conducted on Saturday 16 April 2016 with Rosa Albiach, Vicente Rosa Díaz and María Isabel Arenas
Serrano. My thanks to these for this visit.
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Their line had been deformed by slumping of the hill over time, as shown particularly in the
uppermost of the three possible terraces (Figure 4.15). These terraces were markedly different
to the taller, thinner, and more roughly-built terraces which are associated with tree crops in
the (early) modern period.841 To Dra. Albiach, the excavator of La Carència, these terraces
resembled in constructive technique the stonework found in the oppidum on top of the hill.842
Additionally, Iberian common ceramic and a possible fragment of an Iberian amphora were
observed in the soil immediately around the terrace.
If we think of the Middle Iberian as a period when agricultural terracing is more widely practiced, fittingly also when population is concentrated on hillsides and hilltops, the implications
of a shift to the plains are clear. Much less work is required to maintain terraces in their original establishment, and the transfer of concentrations to the plain may then be related to the
re-direction of group effort from terracing to drainage and irrigation projects in the Republic and
Principate.843

Irrigation
Irrigation, perhaps better conceived of as water management, covers a wider range of practices
than an all or nothing approach to infrastructure-heavy systems of dams and canals. Some simple water management techniques include fallowing, crop choice, tilling to increase absorption
or retaining stubble to lessen compaction. Slopes may be ploughed ‘cross-wise’ to hold rainfall more efficiently and prevent erosion. Moreover, so-called ‘runoff’ agriculture, planting in
steam beds and channeling rainwater, is less visible but still effective at utilising even low levels of available water.844 Such channels have been suggested for Iberian agriculture.845 There
841. The deformation being more extensive than that observed for later terraces. Cf. the constant references to late
18th century terraces in Cavanilles 1795, 1797.
842. See Albiach Descals 2013c.
843. E.g., as found around La Carència by Orengo Romeu, Ejarque, and Albiach Descals 2009. This complicates
the simple story of “a shift towards a more intensive agricultural production”, ibid., 11-2.
844. Pearce 1991; cf. Lawton and Wilke 1979, 9-16.
845. López Gómez 1974, 6, discussing a suggestion by Pla. On the simplicity of irrigating cereal crops in dry regions,
see Lawton and Wilke 1979, 11 who describes simple flooding of fields during winter.
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is evidence for relatively labour-intensive, fixed irrigation infrastructure at least as early as the
Republican period. In addition to the labour of construction, and the danger of high floods that
destroy infrastructure, such a system requires constant maintenance to deal with silting up of
canals and special care to properly drain irrigated fields to avoid salinisation.846 Famously, the
Tabula Contrebiensis from Botorrita shows a dispute between three Iberian groups over the sale
of a piece of land for building a canal, presumably for irrigation.847 There is also archaeological
evidence for Iberian irrigation. Iberian tool assemblages include a wide type of hoe known from
ethnographic sources to be used not for earthworks but to direct irrigation waters.848 During the
Republican period, after the abandonment of several oppida in the upper Guadalquivir valley and
an increase in dispersed rural settlement, indigenous groups used channels, ponds and canals –
as well as good sites choices near mountain streams – to increase olive, grape and cereal production around the indigenous town of Aurgi.849 Cisterns have been found in a number of Iberian
oppida, likely related to human use but the same technology could be used to supply plants and
animals.850 And there is the literary evidence, particularly for the tradition of flax specialisation
near Saiti-Saetabi. Silius Italics (3.373-5) describes the [E]detani soldiers sent forth by Saetabis
as conspicuous by the brightness of their (logically, linen) armour, stating that the people of
Saetabis esteem their linen above that of Arabia or Egypt and including the phrase quam Sucro
rigentibus undis.851 Because of the context and the improbable description of the Xúquer as
‘icy’, this is generally read as rigantibus undis: the irrigating waters.852 Overall, the conclusion
of a 1991 survey was that small-scale irrigation in vegas was likely pre-Rome, especially along
846. Lawton and Wilke 1979, 11.
847. Beltrán Lloris 2010. “[...ag]rum... emerunt rivi faciendi aquaive ducendae causa”, Richardson 1983.
848. E.g., López Gómez 1974, 6-7, Almudayna 1991, 51 and Moratalla Jávega 1994, 122-3 for four ‘legones’ in
Alicantine sites.
849. Serrano Peña 2004, 162-4.
850. E.g., at La Carència: Albiach Descals 2013a, 3, and Pico de los Ajos: Quixal Santos 2013, 295. The use of
water collected in cisterns for irrigating fields features in Cavanilles 1795, 51-2.
851. From the Loeb, which simply glosses this clause as “who came from the icy waters of the Sucro”. The full
section is: hos inter clara thoracis luce nitebat / Sedetani cohors, quam Sucro rigentibus undis / atque altrix celsa
mittebat Saetabis arce—Saetabis / et telas Arabum sprevisse superba / et Pelusiaco filum componere lino.. Of course,
Silius is writing in the 1st century A.D. and his description of the Second Punic War is more poetic than historical.
But Pliny the Elder supports the quality of linen from Saetabis (NH 19.9.3.)
852. Almudayna 1991, 52, cf. Aldrete, Bartell, and Aldrete 2013, 16-7.
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the Mediterranean coast and for crops such as flax and fruit trees.853
Of course, Roman dams are known in the Principate.854 A Hadrianic inscription from the town
of Magallón, Z, makes clear that an extensive system of canals, dams and bridges had been put in
place to irrigate the low-lying lands along the Ebro valley.855 While the large Tiberian-era dam
at Almonacid de la Cuba, Z shows that significant hydraulic works, probably for both irrigation
and municipal use, were also practiced on upland tributaries.856 And a possible Roman dam is
cited in Sádaba, Z, on a tributary of the Ebro, although in the context of possible navigational
assistance rather than water storage.857 Roman engineering techniques along with political and
administrative practices emerging in the empire (such as imperial land re-distribution and investment) certainly made a new scale of water management feasible: aquaducts, obviously, and
much larger storage dams and canal systems than had previously been possible.858 Yet we should
see these as a progression upon Iberian water management rather than a wholly new introduction.859

Lumpy tasks
But even aside from obvious candidates for communal work, almost all agricultural tasks have
a certain ‘lumpiness’ – an uneven distribution of required labour and capital inputs – that can be
managed in different ways by the communities that carried out these tasks. Take the production
of woollen textiles, as described by Eva Andersson.860 Wool can be shorn or plucked.861 There
853. Almudayna 1991, 46-52. Finally, note the reference in Strabo 3.2.5 about canals dug in the Guadalquivir to
improve navigation, quoted in González Villaescusa 2000, 334.
854. E.g., Beltrán Lloris and Viladés Castillo 1994b, 146 on the dam at Almonacid de la Cuba, in Zaragoza, which
must have been principally intended for irrigation.
855. Beltrán Lloris 2006, and see discussion of other known Roman canals in the Ebro valley on p. 167. The broad
connections the Tabula Contrebiensis are obvious although the changes in irrigation of the valley over time are unclear.
See discussion in ibid., 188 who stresses the stickiness of irrigation practices but suggests also the contribution of
new practices particularly during the formal ‘colonisations’ of the Augustan period.
856. Beltrán Lloris and Viladés Castillo 1994a.
857. Parodi Álvarez 2009, 145, following M. Beltrán Lloris but without a specific citation.
858. For Roman irrigation infrastructure in València: López Gómez 1974, 2-6.
859. Ibid.
860. Andersson Strand 2012. See also some comparative ethnographic examples in Scheider 1987, 419.
861. Andersson Strand 2012, 30.
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is archaeological evidence (in the form of shears) for the former on Iberian sites. Evidence for
the latter is obviously harder to find. If plucked, a person can pluck about ten to twelve sheep a
day.862 This would yield seven to thirteen and a half kilograms of wool for one day’s work.863
Next, wool must be combed (and teased). This amount of wool might take sixty-one to 118 days
to comb.864 Wool must then be spun. The speed of this task depends on the desired thickness of
the thread, and so the spindle weight, as well as how many threads are twisted into each strand
of yarn. Andersson notes that 100 grams of combed wool gives 1,600 metres with a light spindle
and 635 metres with a heavy one, and also that 2,000 metres of yarn takes about 40 hours to
spin.865 One days’ plucking thus creates 70 to 134 kilometres of spun yarn (at an average of
perhaps 1,000 metres per 100 grams), which at 40 hours per 2 kilometres, might take thirty-five
to sixty odd weeks to spin, on top of the time taken for combing. Finally, the yarn must be woven
into fabric. Here Anderson suggests that each week of spinning creates the yarn for one square
metre of cloth, which might take someone on a warp-weighted loom (such as the Iberians were
using) two days to weave (sixteen hours).866 So the thirty-five to sixty weeks of spinning would
still leave seventy to 140 days of weaving.867 The only way to understand the practicality of
these figures is through different amounts of labour. These figures suggest how just a few days’
of shearing or plucking might create months of work for multiple people in the household.868
But they also suggest that, for example, not every family would need to own sheep in order to
participate in wool production given how much extra labour was needed at the non-sheepingowning end of the process.
Basically, the ‘lumpiness’ of many such activities strongly pushes individuals into various cooperative configurations. The qualities of the wool are occasions when we can measure the effect
862. Andersson Strand 2012, 30, who bases this estimate on fifty minutes per sheep.
863. Based on 0.7-1.12 kilograms of raw wool per sheep, ibid., 29.
864. Ibid., 30: A person can comb just 14.16g per hour, or 114g [sic] per day.
865. Ibid., 33-4.
866. Ibid., 35.
867. Using five day weeks.
868. It also helps to explain why we see early evidence for textile manufacturing workshops. Gleba 2007, 5 notes
their appearance in Italy in the 7th century B.C.
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of certain actors’ requirements on the surrounding assemblage, an assemblage of actors that we
can imagine as at least one axis of an Ibero-Roman community. But the same can be said for
many other activities, the hands needed for harvest, or the heat required to smelt iron ore and so
the quantities of wood required in smelting.869
This is not to say that all activities were organised communally. Iberians may have fertilised
fields on a household basis. Sherd densities around a site in the Alcoi valley have been measured
in an intensive study by Ignacio Grau.870 He found higher densities of scattered sherds in fields
adjacent to rural settlements than in more distant fields, which supports the transport of manure
to fields by Iberian households. Note that this is a higher rainfall area where a more intensive,
crop rotation system may have been more practicable given the lower risk of depleting soil moisture with over-cropping.871 Organisation by household is a choice rather than inevitable, but it
is a choice tied into particular configurations of human, animal and material actors. Halstead
1987 argued that certain configurations of field and flock size are interdependent and require
community buy-in to succeed. And if the inference from the study is correct, such a choice is
not necessarily stable over time: Cavanilles 1795, 133 describes cottage industries devoted to
carrying urban waste to the fields.
Regardless of the organisation of fertilisation, the group nature (or possible group nature) of
many activities is often neglected. Yet it is a rich field from an actor-network perspective. These
different activities all begin to take on specific shapes and sizes dependent on the demands and
interaction of their participants. The challenge is to trace the contours of these activities to see
not only how they implicated many actors but how these actors created these practices, and to see
what these shapes and sizes were. Due to the amount of ground to cover, much of this chapter
has been suggestive. In the next chapter I take a closer look at the contours of one such practice:
the autumn ploughing. But first I attempt to draw together some of the characteristics of Iberian
869. e.g., Salter and Ehrenreich 1984, who estimate 20kg of iron ore, 90kg of fuel (mixed charcoal and dried wood)
and 40kg of clay would be needed for each kilogram of iron.
870. Grau Mira 2014, 128.
871. On potter scatter from manuring in Greece: Bintliff and Howard 1999, 53-7.
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agricultural actor-networks as developed in this chapter.

4.7.1 The dynamics of Iberian agricultural actor-networks
How should we re-trace the connections between these different actors? We should start with
some of the controversies of Iberian agriculture. Firstly, is there a distinctly Iberian agriculture or
agricultures? If so, what do these look like? Secondly, are these Iberian agricultures organised?
By which I mean, are there points of regularity and if so, on what bases?872
Here is the crucial knot: we cannot yet untangle how much of Iberian agriculture was ordered
and monotonous – with great fields of barley, sown in autumn, harvested in June and stored in
granaries – versus how much Iberian agriculture was a great profusion of practices, with at least
forty principal crops competing for attention.873
One point of entry is the ‘official’ view of Iberian agriculture, as far as it can be reconstructed. If
the reading of Ricardo González is correct – and I am very sympathetic to it – we do see multiple
blocks of cultivated land, along with orchards, as owned possessions in Iberian art, along with
hints of land parcellation in settlement patterns, road networks and field survey.874 And although
it is not a common theme in aristocratic-status-celebrating Iberian figurative art, the extant pieces
show a sacralised treatment of ploughing consistent with strong normative ideas about how agriculture should be ordered: such as a bronze votive of an ox and plough (a second ox is likely
missing) from La Bastida or the large nude (that is, heroic) man ploughing on the kalathos of
Alcorisa (TE), surrounded by symbols of fertility.875 It seems that the capital-intensive ploughox-man combination counted for more than the man-with-a-spade, though we know there were
872. This question raises a criticism with the ‘look at all the different pieces’ approach of, say, Ingold’s varied
taskscapes (1993). Pointing to the different temporalities of assembled objects is a useful step beyond claims of
unified landscapes but it does not interrogate the commonalities or differences in transformation that form the basis
for acting upon such claims.
873. In section 4.4, I counted ten cereals, twelve legumes, perhaps seventeen tree crops and four rushes. See the
recapitulation of this dilemma, leaning towards the former, in Alonso Martínez 2000, 29-35.
874. González Villaescusa 2000, 332, cf., Chapa Brunet and Mayoral Herrera 2007, 155.
875. Olmos Romera 1992, C Aranegui Gascó 1997, González Villaescusa 2000, 331, Izquierdo Peraile and Pérez
Ballestar 2005, Santos Velasco 2010. The ex-voto in question is held by the MPV.
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spades, hoes and picks aplenty in Iberian sites.876 Note also the yoke of oxen on the mid-first
century coins of Kelse-Celsa, (Velilla del Ebro, Z) or the ploughs seen along with cereal ears on
the second century coins of Ibolka-Obulco (Porcuna, J) and nearby Abra, and by themselves on
a first century divisor of Ilipense (Alcalá del Río, S).877 Strong elite investment in and control of
cult places linked to agricultural cycles also suggests a common structuring of the agricultural
year, while communal granaries (or in Catalunya, silos) also speak of a relatively controlled staple production.878 We also see regional specialisation in certain productive activities: wine and
oil in Requena-Utiel, fabrics around Xàtiva and Gandesa.879 Yet here the evidence perhaps leans
more towards multiple well-connected households controlling various investments or agreeing
joint investments, we should not see this as ‘state’ agriculture.880
These are indicators of strong ‘norms’ or tendencies in Iberian agriculture that should make us
wary of pushing too far an anarchic picture of an ‘anything goes’ approach to diversification.
But as I say, the way this balance played out over different Iberian settlements can thus far only
be seen at low resolution. Rather than trying to jump to a result, we should instead focus on
the workings of this balance. Many of these qualities were the product of choices, or agencies,
that were not of the Iberians themselves. This means tracing connections between mediating
actors.
Much of the ‘order’ of agriculture is non-human. Ploughs create straight lines and work best in
rectangular fields – such fields are also more easily owned and taxed, which dovetails with the
876. And for archaeological corroboration of these relationships in La Bastida: Bonet Rosado, Grau Mira, and VivesFerrándiz Sánchez 2015, 260. Cf. the discussion of possible gender roles in Iberian agriculture in Alonso Martínez
2016, 32-4.
877. Respectively, CNH 224:18-9, 341:1 ff., 355:1-356:5, 375:13. Note, however, the possible sickles on the coins
of a number of Vascones mints: Unanbaate, Tirsos, Turiaso and Oilaunikos, CNH 261:1, 262:1, 262:1-263:5, 278:1-3.
These are described as ‘hoces de guerra’ but there is little actual evidence for offensive weapons of this design, nor for
the ‘bipenne’ (double-headed axes) described on other upper Ebro coins, such as those of Arsaos (unknown location
in Navarra, CNH 252:1 ff.). Just as we see horsemen represented bearing palms obviously for their significance, so
too should these instruments be understood.
878. Bonet Rosado and Vives-Ferrándiz Sánchez 2011, 84, López Mondéjar 2014, Grau Mira 2016, 118-9, Belarte
and Noguera 2015, 219.
879. Rafel i Fontanals, Blasco i Arasanz, and Sales i Carbonell 1994, Quixal Santos et al. 2016, cf. Serrano Peña
2004 for the upper Guadalquivir.
880. Considering Bonet Rosado and Vives-Ferrándiz Sánchez 2011, 84 in the light of Vives-Ferrándiz Sánchez et al.
2015, see also Mata Parreño et al. 2009.
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ability of grain to fulfil multiple roles as storable, commodifiable wealth as well as nutrition for
the farming family.881 Seasonality brings many similar activities together and will be explored
further in the next chapter. Yet we can say that rainfall (and temperature) seasonality was largely
regional with a resulting regional effect on which crops were likely to be successful.
This regionality has many aspects. The diversity of rain and soil data resolves differently depending on the focus, but certain levels of coherence are possible. So while the distribution of
micro-niches between neighbouring sites will have varied according to the presence of woods,
swamp, vega and so on, closely neighbouring sites will have generally shared similar environmental conditions on the plains but micro-environments were more variable in the Prebetics,
Sistema Ibérico and Maestrazgo. Regionally, conditions of similarity were more obvious, with
considerable differences in levels and seasonality of temperature and rainfall. On the ground
level this meant a range of crops might be suited to each site, but the contours of that range
would be similar to the range available at neighbouring sites.
Further, to posit the crop mix as solely a set of human decisions based upon known constraints
of, on the one hand, local environmental conditions, and on the other, time and land availability
(including the ability to manipulate local constraints through terracing, fertiliser, irrigation, clever
scheduling and so on) does a disservice to the crops themselves. Mixed crops of similar wheats,
for example, were decided by the grains themselves, who notoriously slipped through the fingers
regardless of species or grew undifferentiated thanks to similar shoots. All crop plants refuse to
be cajoled in certain ways while submitting to or flourishing with others, whether it is thirst, heat,
frost, water-logging, acidity, chalkiness, over-grazing or under-fertilisation that they abhor.882
We can also think of crops that ‘flattened’ the environment, being planted over and over because
they delivered in many different areas and year after year. These crops must also have been
‘known’ objects, organising points for agricultural practice. Was barley the default yardstick
against which other practices were compared?
881. Horden and Purcell 2000, 200-6.
882. Alonso Martínez 2016, 30 discusses the way that hulled grains shift more work into the domestic (as opposed to
agricultural) sphere than naked grains, changed the likely gender distribution of food provision and preparation tasks.
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Other crops enlarged Iberian agriculture, spreading activity through different months of the year,
perhaps delivering more variable yields and relying more on local experimentation or local
knowledge traditions.
Where we can think about different choices by Iberians, we see these as the mobilisation of different configurations of actors. Herds of big animals weren’t simply ‘permitted’ by the environment,
though rainfall in particular did matter, but rather these herds were dependent on choices to commit to fitting more fodder crops amongst the cereals, a choice that entailed more manuring, more
water management and a changed calendar. Overall, managing competing demands on time, on
labour, on land, soil, water, residues and fertilisers, sunlight, building stone, none of which was
‘freely allocatable’ but which each had its own process and inherent ‘lumpiness’.
Are there repeated associations or transformations that we could describe as ‘Iberian’? Can we
say that there is a particular avoidance of over-commitment to any of these? That something prevented or resisted both full decentralisation and anarchic competition or individualism and also
massive over-production or investment into single activities? Maybe. Even more difficult, can
we say that this qualifies as particularly ‘Iberian’ agriculture; that Iberians might themselves have
identified such a set of behaviours as being distinctive or as a common point of comportment?
Not yet.
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Chapter 5

Finding time to plough
The previous chapters have explored Iberian settlements, rainfall, crops and livestock. Bringing
these different actors into contact is imperative, yet also difficult given the isolation of many
categories of archaeological data. From an actor-network perspective, we want to observe actors
affecting other actors and so changing the nature of the assemblage in surprising ways. This
chapter considers one particularly busy time of year when multiple actors have to come together:
the autumn ploughing season. I suggest that Iberians could have exploited the variability of
rainfall to collaborate even regardless of regional similarity in crop choices.

5.1 Seasonality
The seasonality of pre-industrial societies allows us to see the zigzag of action between people
and things. Mark Harris writes about the seasonality of life in a caboclos community in Parú,
on the Amazon floodplain.883 The rise and fall of the river over the year creates a stark contrast
between the wet and dry seasons. In the dry season, short-cycle crops like beans, squash and
summer grains must fit into the short time available. This requires work groups to clear the
883. This way of life is an innovation of mestizo groups; indigenous groups do not typically live on the floodplain,
M. Harris 1998, 68.
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land, often through burning, and to plant and weed the crops.884 Similarly, the rush to catch and
preserve game and fish leads to cooperation in small groups, which might share a feitoria for
salting and storing the catch.885 The mode of fishing changes each season, with hand lines in the
flood, and then when the floodwaters recede by placing nets in the remaining channels.886 Some
actors amplify the rhythm of the river. Late in the dry season, as the water begins to rise, red fire
ants swarm onto the remaining land areas, ‘prematurely’ foreclosing the dry season.887
Because the seasons create windows for different productive activities, they force economic decisions, and the periods in which cash income can be earned, into certain points of the year.888
The floods coop up the inhabitants with their dogs, chickens – and sometimes intruding snakes –
from April through to June.889 They enforce a “seasonal wretchedness”.890 Once the people are
released, which is also when more food sources become available, the communities hold feasts
together.891 Even ideas of health and the body take on aspects of the river’s behaviour: thinness
for lean times, fattening as richness.892 Aesthetic judgements also reflect these logics: low water
signifies beauty and happiness.893
In another example of non-industrialised seasonality, Bill Sillar writes about villages in the Andes.894 Again, there is an annual rhythm of wet and dry seasons. Crops are planted in September
either just before the rains are expected or once they begin to fall.895 Through the growing
884. M. Harris 1998, 72.
885. Ibid., 72-3.
886. Ibid., 72.
887. Ibid., 73. Similarly, it is less the river levels than the hardness of the ground that determines planting. Judgements of the changes in the river conditions are mediated through the appearance of certain fish or birds each season:
ibid., 74-5 The flood’s behaviour each year is the topic of many conversations. Thus the floods uncertain behaviour
creates the thick tangle of traces that the analyst was able to follow in order to understand the action. This follows
Latours admonition that natural ‘facts of life’ are just as contested as social organisation, and that this contestation is
a useful lever for the analyst (Latour 2005, 87ff.).
888. M. Harris 1998, 72, 74. But not in a mechanical way, rather the expertise of individuals about the floodplain’s
rhythm each year affects the decisions they make and so how profitable their dry season will be.
889. Ibid., 73-4.
890. Ibid., 75.
891. Scenes not just of cooperation but also of gossip and brawling: ibid., 77-8.
892. Ibid., 79.
893. Ibid., 75.
894. Sillar 2009. Sillar provides a particularly ANT-friendly account, placing himself within an anthropological
tradition that seeks to ‘re-embed’ technologies within local practices, ibid., 2-5.
895. Ibid., 5, who notes that a good irrigation system allows much earlier planting of the first crop and so double
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season from October to April, work parties of five to twenty people plough, weed and irrigate
the crops.896 Harvesting is similarly constrained by fears of the weather, which can destroy a
crop.897
Activities which are not directly related to agricultural cycles also exhibit a strong seasonality.
The height of the dry season is a time for making mud bricks, drying salt in the sun, building new
houses or taking long trips.898 Ceramics are generally made during the dry season as well.899
This manufacture can take over the activity-space of the homes: food preparation tools like
grinding stones become clay preparation tools, indoor and outdoor spaces are repurposed as
workshop areas.900 Many other activities are indirectly seasonal, because they must fit into the
lumpy labour demands of the year.901
As different tasks are more or less cooperative, so those seasons are marked by different neighbourly relations.902 Harvesting, threshing and winnowing are carried out with less inter-household
cooperation than the tasks of the growing season, and assistance must be paid for up front.903
This stage of the year is crucial for the wealth of each household, which accordingly acts more
single-mindedly in its own interest. Paradoxically, this (dry) season where the household cooperates less with other members of the community is also when members of the household might
travel afield for wage labour, trade or pilgrimage.904
Seasonality then describes something dispersed, embedded and heterogeneous; its contours are
cropping within the year. Dry farming (agriculture sèche) continues to be the primary mode though, Sillar 2009, 22.
896. Ibid., 6, sometimes earth is also mounded up around maize and potato, a technique (cavaillonnage) that
Amouretti 1991, 120 also prescribes for vines.
897. Sillar 2009, 6-7.
898. Or, as Sillar notes, for archaeological excavation, ibid., 10-2.
899. Ibid., 12-3.
900. Ibid., 13, with pictures and maps of this transition on pages 12-6.
901. Ibid., 12.
902. Ibid., 17-8. Sillar notes that although the system of cooperation is mutually beneficial it is also a mark of the
poverty of households that have no choice but to use this system: “L’échange de travail entre les paysans andins
élimine les relations commerciales et fait la part belle à l’idée de coopération, mais il découle en partie de la pauvreté
de la population agricole, qui n’a pas les moyens de recourir au travail salarié.”
903. Ibid., 18 also notes that the gender balance changes, from communal male work parties to mixed-gender household harvesting.
904. Ibid., 18.
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the surprising shapes and movements of many different actors. We would expect a similar,
dense interconnection of people, things and activities in Iberian seasonality. Indeed, MarieClaire Amouretti brought all these factors together when considering ancient Greek seasonality,
stating that ‘[t]he Greek agrarian calendar is subject to three internal imperatives: the seasonal
rhythm, the available labor, and finally the procedure of the technical operations.’905 That is,
in actor-network terms: ecological actors, humans, tools, crops and animals all get a say. The
difficulty lies in observing this in the data. In the remainder of the chapter, I propose one way
we can trace Iberian seasonality.

5.2 Timing the autumn ploughing
It is generally thought that extensive cereal cultivation was the backbone of Iberian subsistence
strategies.906 This predominance may be overstated, with a greater appreciation of the prevalence
and advantages of polyculture and mixed strategies in general acting as a corrective lens. Yet an
important place for cereals, in particular free-threshing barley and wheats, with lesser roles for
hulled wheats, millets and oats, is well-supported, as seen in the previous chapter.
Wheat was generally sown in the autumn. Durum in particular is sown in autumn to ensure
vernalisation.907 Some varieties of bread wheat could be sown in spring but this depended on
the presence of suitable local varieties and is generally considered a rare practice, mainly a fallback, given the lower yields for such varieties.908 Although note that the experimental farm as
L’Esquerda in Cataluña, which emulates medieval practices, achieved low yields from both spelt
905. “Le calendrier agraire grec est soumis à trois impératifs internes: le rythme saisonnier, la main d’ouevre
disponible, enfin l’enchaînement des opérations techniques”, Amouretti 1991, 121. We can also remember Osborne’s
conclusions on Athenian farmers owning multiple plots and planting multiple crops, see Chapter 4, Osborne 1987,
37. And cf. farmers buying land in different parts of Australia, for similar reasons to those set out in note 936, Head,
Atchison, and Gates 2012.
906. E.g., in Alonso Martínez 2000, 29-35. And cf. Hodkinson 1988, 59 for a summary of arguments for cereal
cultivation rather than mixed livestock and agriculture farming (implying also a stronger role for legumes) as the
norm.
907. Sallares 1991, 329.
908. Ibid., 329.
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and rye as spring sown crops after winter failures.909
Both the ancient sources and ethnographic study of pre-industrial farming stress that the autumn
ploughing is therefore one of the busiest points of the year, a time of stress and hurry. Time
constraints squeeze this activity from both sides. A crucial compendium of ethnographic knowledge I follow in this regard is Paul Halstead’s 2014 Two oxen ahead: Pre-mechanized farming in
the Mediterranean. This book is based mainly on interviews with elderly farmers in the eastern
Mediterranean (mainly Greece) but with some western examples, and concerning (obviously)
the farming practices they remember from their childhoods in the first half of the twentieth century. As a sign of the stress and worry that accompany this busy season, Halstead cites the fear
of intervening weather or breakage as one of the reasons only small strips are sown at a time.910
Indeed, as a general rule, the authorities stress the importance of timing in almost all agricultural
operations: see Isom and Worker 1979, 202 on rotation and fallowing and Arnon 1972, 225 on
the harvest.911
The timing of the autumn sowing is related to the arrival of the autumn rains after the dry summer
months. Most cereals are not sown into dry ground.912 For a start, dry ground is very difficult
to break and does not plough well even when the ard is pushed through it.913 Seeds sown in dry
ground are vulnerable to insects. As an additional danger, isolated light rain early in the season
might germinate the seed when there is not yet enough surrounding moisture for the plant to
establish itself, or may simply rot the seed.914 And if the first rains are torrential, the seeds may
be washed away. In general, too heavy winter rain can wash out or drown the seedlings, and
909. Ollich Castanyer et al. 2012, 214.
910. Halstead 2014, 13. For ancient sources, see the discussion in K. White 1970a, 218-2, and RR 2.12.9 (which
White believes imply fallowing given Columella seems to only plan to plough part of his land).
911. And on cultural attitudes to the use and organisation of such time-critical tasks, see O’Malley 1992.
912. Arnon 1972, 6: “amount of moisture in soil at time of sowing most important factor for the crop - the wheat
farmer checks soil moisture before deciding to sow, summer-fallow the land, or seed later”. Arnon does note on page
14 that “in dry regions, sowing often done in completely dry soil” but his sense of dry region traditional practice is
for fully arid and very low productivity agriculture.
913. Ibid., 30-1, 45, particularly stressing the difficulty in breaking ground baked hard over summer with a primitive
plough.
914. For the amounts of rain needed to germinate and establish millet in Africa, see Dancette and Hall 1979.
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winter drainage sometimes needs to be employed to avoid this.915 In modern wheat-farming, the
timing of these first rains is so sensitive that farmers will keep seeds of different varieties on hand
in the autumn, some suited to early sowing and others to a late sowing.916 Sowing then usually
needs to take place once the first substantial rains have fallen, on the assumption that after this
point, there will not be a long enough dry spell to kill the seedlings.
The pressure on this period can be seen in different responses. One practice attested in the preindustrial Mediterranean is to sow less essential crops like broad beans, vetch and grass pea after
the first rains, then the staple wheat and barley once it is clear that there is no false start and
substantial autumn rains have arrived. Halstead 2014, 27 describes alternate practices that make
the same point. In Jordan wheat is sown at the optimal moment, with barley first in the sowing
season and pulses then fitted in at the end. In Crete, chickpeas and spring barley are sown as
late as possible to reduce the possibility that heavy rains compact the soil and these crops cannot
be easily uprooted. Another technique is to wait a couple of weeks after these first rains so that
weeds lying dormant in the soil can spring up and be ploughed under in the sowing, removing
competition from the cereals.917
The timing of the first rain is not the only reason for time pressure. Once ploughing can begin, it
is slow, laborious work. Although ground will often have been prepared by being broken earlier
in the year – if fallow ground is being brought back into production – or perhaps after the last
summer harvest, sowing generally involves two ploughings: one to dig the furrow and a second to
cover the seed. Ibid., 14 describes a practice in pre-World War Two Thrace where one ploughing
after the first rains breaks the stubble and surface, then a second afterwards covers the seed. But
additional harrowing is still needed to aid the ploughwork and level the field. Each ploughing
requires not only the plough, animal traction, and a driver, but also ancillary labour to break
clods and uproot weeds behind the plough, and help with time-consuming tasks like sowing.918
915. Spurr 1986, 20.
916. Head, Atchison, and Gates 2012, 96.
917. Halstead 2014, 21. Arnon 1972, 224 also notes this technique as ideal but concedes that pulses must frequently
be sown into dry soil.
918. Halstead 2014, 17. Sowing without a plough is much slower. Ibid., 16-7 provides examples of 2-3 and 3 days of
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The importance of having spare plough parts in case of breakage is stressed by Hesiod.919 In
theory, something around one iugerum, 240 by 120 feet, can be ploughed in a day.920 If dug
by hand, two workers could sow just 0.65 hectares of wheat in two weeks.921 But calculating
exact time requirements for the autumn ploughing is misleading. The density of sowing, crop
sown, care taken, use of many techniques to improve yields of efficiency, the target area and
yields, the available inputs all vary and all affect the amount of work that has to be done. But it
is clear that it is difficult to get all the work done within the time available. And other tasks must
be carried out in the autumn as well: notably the olive harvest from October to November.922
Cavanilles 1795, 58 describes how women in Vilafamés help with successive harvests of grains
(particularly for the threshing), then carobs and figs in the late summer, then grapes, then olives,
before before returning to the cereal fields to weed the newly planted wheat. The men’s tasks,
also incorporating the ploughing, are reportedly ‘harder still and more continuous’ (más pesadas
y continuas).
If the first rains are late, then, it causes a damaging delay to the ploughing season. Halstead 2014,
23 informs us that ploughing could stretch late into the winter or even early spring if the start of
the season was delayed. During this period, there are pauses when there is further rain. Hesiod
WD (458-64), again, is programmatic but conveys the necessity of utilising the time available,
although we should consider his ‘ploughing by dry and by wet in the ploughing-season’ (the
Loeb trans., αὕην καὶ διερὴν ἀρόων ἀρότοιο καθ᾿ ὥρην) to mean ploughing in light rain or until
manual labour being considered equivalent to one of ploughing. He also stresses that these activities are not exclusive,
in that additional workers may walk in front or behind the plough, manually breaking clods or doing some or all of
the harrowing by hand.
919. WD 414-36.
920. That is, 2,676m2 , or 0.27ha. Note Sallares 1991, 342. There are a range of estimates, as we would expect, for
progress depends on the condition of the soil and animal, the depth of ploughing, and experience of the driver and
so on. Halstead also notes a much lower figure of 400m2 for half a day’s ploughing in heavy soil, which would be a
much lower 0.08ha per day, and also suggests that a pair of oxen could plough five to six hectares of winter crops,
Halstead 2014, 14. Assume that the five to six hectares need two ploughings – to break the soil and then to cover the
seed – that implies 37-44 days ploughing at the higher estimate, and 125-150 days at the 0.08ha/day estimate. This
latter rate would make five or six hectares unachievable.
921. Ibid., 17. That is, maybe 0.325ha a day per worker (with a five day week). Five hectares would thus take
them around 15 weeks. 19th and early 20th century estimtes give only 0.05 ha per day in Greece (the axinári) and
0.03-0.05ha per day in southern (Venetian) Greece, ibid., 34.
922. Amouretti 1991, 120, 123-4.
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the soil is too wet to work, rather than ignoring soil conditions and ploughing in the mire. Land
that is too wet cannot be ploughed as it is too difficult for the animal and damaging to the soil.
Even in heavy soil, the driver must constantly stop and scrape the share down.923 Seed must be
covered quickly, before the birds get to it or fresh rains damage it or wash it away.
There are additional constraints at the other end of the ploughing season. The purpose of autumn
sowing is to establish seedlings before the winter. The plants are thus well placed to get a long
growing period in the spring and yield a fine harvest.924 Crops sown in late winter and early
spring generally have lower yields and so are used to complement the autumn-sown cereals,
which are the staple food source.925 Simply sowing too late lowers this productivity, just as spring
sowing reduces it. But there are also the increasing dangers of winter from a late sowing.926
Along the Mediterranean coast, frost is not as much of a problem but it can still occur. And in
the southern Meseta and the Sistema Ibérico it is a potentially catastrophic risk for young shoots
and can kill germinating seeds as well.927 Plants may also struggle to establish themselves in midwinter temperatures. And the accumulation of rains over the autumn combined with cooler days
can mean that by mid-winter the soil is very difficult to work. Halstead 2014, 23 suggests preindustrial farmers in the eastern Mediterranean aimed to finish their sowing by late November
or early December. Although note that accumulated rainfall making the soil unworkable may
be less of a problem on the coast given mild Mediterranean winters. I consider this issue in the
following sections. Similarly, K. White 1970a, 287 notes that a very wet winter would even
make the spring ploughing (for fallow fields and spring-sown crops) impossible. There is also
an opportunity cost to late sowing. Many crops can be lightly grazed in the autumn, once they
923. Halstead 2014, 12.
924. Arnon 1972, 47. Arnon see spring rains as the most determinative predictor of yield, although again, the timing
is decisive. Spring rains that are too late to help growth can instead cause rust epidemics, ibid., 7. (Cf. Sallares 1991,
292, that stem rust is found in the Levant from the Late Bronze Age). Although given the low levels of spring rain in
the modern experiments, the level of stored ground water likely remains the most important factor for overall yield,
Schillinger, Schofstoll, and Alldredge 2008, 47-8. See also Spurr 1986, 20 and Moret et al. 2007.
925. In theory, wheat should be cool and moist during growth, then warm and dry while the grain matures.Arnon
1972, 3.
926. Ibid., 8-9, Burford 1993, 104, Halstead 2014, 12, 23.
927. Ibid., 23.
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are tillering.928 This free fodder, which can increase harvest yields by diverting plant energy
from leaf production, is only available if plants are sufficiently well established in the autumn
(and stock should not be sent through the fields once they become too wet).
To recap, timing the sowing is critical, particularly for the naked wheats.929 The sowing can only
begin after the first good rains of autumn and should be completed by early winter. With too
short a growing season the grain suffers, although events even further outside the farmer’s control like too cold a winter have a similar effect.930 Halstead describes several different strategies
to maximise the sowing season, reduce risk and retain flexibility. But he says the constant is
that farmers are caught between the risks of insufficient rainfall and poor weather. Regional differentiation then occurs in how these risks play out and how they are weighed by local farmers
in each area.931 And the labour, traction and material requirements are a substantial investment.
Oxen are generally recognised as the best traction animals, although horses, cows and mules
can be used.932 There is substantial planning involved in raising good plough animals. Halstead
describes how a pair of oxen might be trained through carting until four or five years old and
only then put to work ploughing (for around 10 years). There are of course exceptions, differing practices, and times when needs must, and a poor farmer is left ploughing alone late in the
season. But these general rules provide us with a solid basis for assessing pressures on Iberian
farmers.933
928. In Asturias, which is much wetter than the study area, spelt and emmer can be sown as early as August specifically to provide such autumn fodder, Halstead 2014, 27.
929. Sallares 1991, 330.
930. Arnon 1972, 4. Colder temperatures means ripening takes longer so reaping is later, even on a single farm,
Spurr 1986, 21-2. These negative effects can compound one another.
931. Halstead 2014, 31-2.
932. Ibid., 15, 22.
933. Some of the notable exceptions to these rules were not a prominent feature of Iberian agriculture. For example,
oats can be sown onto unploughed stubble, as can the hulled wheats einkorn, emmer and spelt, Ibid., 22-3. Integrating
these crops reduces time pressure (at the cost of lower yields and increased processing times). But these appear to have
been minor cereal crops for the Iberians, if used at all, in the case of oats. A possible exception is lupins, depending
on how we interpret the role of legumes in Iberian agriculture, as these can also be sown onto unploughed ground,
Ibid., 23. White lupins (altramuces) appear occasionally in the crops listed by Cavanilles, e.g., near Vilafamés, CS,
along the Canyoles valley, 1795, 59, 225, and near Gandía, V, 1797, 152.
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5.3 A model for collaboration
We can express all these constraints through the concept of a ‘ploughing window’, the exact
length of which is a complex result of each year’s rain, temperatures, soil conditions, farmers’
choices, and so on. We would expect our Iberians to try to utilise these ploughing windows as
efficiently as possible.934 One obvious way to do this is through the kinds of work parties that are
seen in many ethnographic examples.935 Partly, work parties are a way to get big tasks done more
efficiently. But work parties also concentrate labour and resources on the most useful places at
any given time.936 The order and timing of ploughing provides such an opportunity. Halstead
describes farmers ploughing their heavier soils first, before they became too waterlogged as the
season progressed.937 Lighter soils could then be worked until the heavier ones had dried a little or
as the second part of the ploughing season. He also notes that high-yield flat fields are generally
sown before terraces which are less reliable for the main crop.938 This observation provides the
impetus for us to consider ways that Iberians could best utilise these ploughing windows.
Once we consider this question, we can see that the first actor that gets to answer it is rainfall.
The timing of rainfall in different places determines whether there is an offset in the ploughing
windows of different fields, and so either allows or rules out the possibility of collaboration that
maximises labour, traction power and equipment use in this busy period. That is, asynchronous
rainfall in different fields extends the ploughing window available for the total area. Interestingly,
the practicalities of coordination are not really a problem for this hypothesis. Fields cannot be
ploughed immediately after substantial rain, they need a day or two to dry out a little.939 So
934. As per Halstead 2014, 23, cited above.
935. E.g., Stone 1992. On communal cooperation to cope with environmental hazards in Thessaly, Halstead 1989.
936. A modern parallel for this maximisation is given by Head, Atchison, and Gates 2012, 95. The authors find that
Australian wheat farmers will often enter into arrangements to share time with capital-intensive farm machinery like
combine harvesters. But because the timing of the harvest is so crucial to the yield, farmers are reluctant to share
with their neighbours, who will likely require these machines at exactly the same time. One solution is that farmers
in the north of their study area, whose grain ripens earlier, will share with farmers in the south, whose grain generally
ripens 6-8 weeks later.
937. Halstead 2014, 22.
938. Ibid., 26-7.
939. Ibid., 12.
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farmers would have plenty of time to determine how much rain had fallen in different areas, to
organise work parties, and to transport animals and perhaps even ploughs (on the back of their
animals or in carts) to the desired area.
When considering time differences over a ploughing season measured in weeks and when examining the distribution of particular rainfall events, we need data for as many specific locations as
possible with high chronological resolution. Hence I am using the daily precipitation recordings
from individual stations to carry out this analysis.940 In terms of the areas chosen for anlaysis, I
have selected from within the case studies of settlement presented in Chapter 2. Within this set, I
prioritise areas with dense coverage of meteorological stations. Generally the distance between
meteorological stations resembles that from clusters to cluster but not that within a single cluster, however there are exceptions where coverage is better. The analysis has been carried out for
eight areas, of which I present two in detail and another six in a summary form.
For each area, I considered how well the meteorological stations map to the settlement pattern. I
then analysed daily rainfall in each station over the three months of autumn in each year for which
I have data (1981-90). Note that in some years stations are missing data or are not operating at
all and so are excluded. Where month-by-month data is displayed (the first two case studies), I
have not shown rains over fifty millimetres, although I note exceptionally heavy rains as these
may have been very damaging. I present here the analysis for the comarca of Requena-Utiel
(that is, the area around Ibero-Roman Kelin) in detail, attempting to understand the decisionmaking process created by rainfall in each autumn as well as to measure the offsets in rainfall
over this period that might allow collaboration. I also present the analysis for the Alcoi valley in
a reasonable amount of detail, again proceeding year-by-year but as we will see, it is necessary to
find ways to streamline the analysis. I then present the results of this same streamlined analysis
for another six areas, in order to get a good understanding of variation across the study area. I
conclude with a brief summary of the findings.

940. Rainfall data introduced in Chapter 4.
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5.3.1 A detailed analysis: Comarca de Requena-Utiel

Figure 5.1: Meteorological Stations: Comarca de Requena-Utiel
The comarca of Requena-Utiel is somewhat lightly covered by meteorological stations, nonetheless we can select sixteen stations in the study area or just outside.941 Importantly, though, these
stations provide a good regional spread: covering the east, north and centre of this area well, as
941. There are data for the following stations and years: Caudete de las Fuentes (El Tomillo), 810m, 1983-90; Chera,
650m, 1982-90; La Torre de Utiel, 815m, 1981-5; Pantano de Benageber, 648m, 1981-90; Requena, 691m, 1981-90;
Requena (Herrada Gallego), 836m, 1981-90; Requena-Rebollar, 712m, 1986-7, 1989-90; Requena San Blas, 650m,
1981-5; Siete Aguas CH Júcar, 705m, 1982-90; Sinarcas, 885m, 1982-90; Utiel, 740m, 1981-90; Utiel la Noria, 744m,
1981-90; Utiel PI Aeronautica, 741m, 1981-2; Venta del Moro CH Júcar, 704m, 1981-90; Villargordo del CabrielContreras, 662m, 1981-90; and Villatoya (C.H.J.), 409m, 1989-90. This set excludes the northwestern stations of
Mira and Aliaguilla which are considered in analysis of the Algarra valley, below.
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well as providing light coverage of the south and west. Additionally, in a couple of areas, the
stations allow us to check for differences at the scale of a single cluster, mainly in the stations
around Requena and near Utiel, as well as with the relatively close neighbours of Sinarcas and
La Torre de Utiel, or Caudete de la Fuentes and Venta del Moro.
50
Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

VILLARGORDO DEL CABRIEL-CONTRERAS

LA TORRE DE UTIEL

UTIEL

UTIEL LA NORIA

REQUENA

REQUENA SAN BLAS

PANTANO DE BENAGEBER

(a) September
50
Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

VILLARGORDO DEL CABRIEL-CONTRERAS

LA TORRE DE UTIEL

UTIEL

UTIEL LA NORIA

REQUENA

REQUENA SAN BLAS

PANTANO DE BENAGEBER

(b) October
50
Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

VILLARGORDO DEL CABRIEL-CONTRERAS

LA TORRE DE UTIEL

UTIEL

UTIEL LA NORIA

REQUENA

REQUENA SAN BLAS

PANTANO DE BENAGEBER

(c) November

Figure 5.2: Daily Rainfall: Comarca de Requena-Utiel 1981
In 1981, seven stations have data (Figure 5.2). With the first autumn rainfall, on 3 September,
we can already see the differences even in a small area, with two stations only one and a half
269

kilometres apart near Requena recording three and fourteen millimetres. Otherwise there is little
significant rainfall throughout the autumn. Villargordo de Cabriel receives ten millimetres on 27
September while most other stations receive negligible rain around the same time. Pantano de
Benageber receives sixteen millimetres on 21 October, while the two stations in Requena each
receive nine. There is a small opportunity then for work parties to be concentrated in a few
particular localities after isolated rainfall.
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Figure 5.3: Daily Rainfall: Comarca de Requena-Utiel 1982
In 1982, thirteen stations have data, covering in particular the north (Utiel and Sinarcas) and
east (Requena) of the comarca as well as Villargordo del Cabriel and Venta del Moro in the west
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(Figure 5.3). This autumn is marked by very heavy rains on 19 to 21 October but I consider
September first. September supports the offset model. On 3 September, there are rains of around
seventeen to twenty-four millimetres in Requena and Chera, as well as ten millimetres in nearby
Siete Aguas, with little rain elsewhere.942 Then on 25 September, there is seventeen millimetres
in Venta del Moro, with little rain elsewhere. These two areas for rainfall (Requena and Venta del
Moro) are roughly twenty kilometres distant from each other. Afterwards, there is less possibility
for offsets. For the heavy rains in October, although the total amounts varied wildly, all stations
received over one hundred millimetres across the period 19 to 22 October. Similarly, on 6 to
7 November, all stations received around twenty to forty millimetres, although with the eastern
stations around Requena falling at the end of this scale. And late in November, on 25 to 26,
although there is a small offset, effectively all the stations on the plain receive a roughly equal
amount and it is just the most easterly stations in rougher terrain (Pantano de Benageber, Chera,
Siete Aguas, and Requena (Herrada Gallego)) that recieve less than ten millimetres. Thus there is
an opportunity for offsets in September but from October on all stations are on an equal footing,
although possibly equally damaged by the torrential rains.
In 1983, twelve stations have data, with a similar spread across the comarca (Figure 5.4). This
year sees minimal rainfall in September or October, with no stations recording more than seven
millimetres. November is marked by heavy rains in Chera, in the more rugged terrain to the
east. Otherwise, again there is little indication of a useful offset. Siete Aguas and Pantano de
Benageber receive more than ten millimetres on 5 November, and on 6 November all stations
except Venta del Moro and Requena receive at least nine millimetres. Throughout the period
5 to 9 November, Venta del Moro and the Requena stations stand out as receiving less rainfall
than the other stations, but still between twelve and eighteen millimetres, against around thirty
to fifty in other stations. This may represent different outcomes, but does not really indicate an
offset.
In 1984, thirteen stations have data (Figure 5.5). This year is again marked by a single episode
942. 7mm in Villargordo and 6 in Utiel la Noria.
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Figure 5.4: Daily Rainfall: Comarca de Requena-Utiel 1983
of heavy rainfall, centred on 10 November. This rainfall hits all stations, with over one hundred
millimetres in each. Later in the month, there are a couple of offsets, first rainfall over ten
millimetres in the three Utiel stations and the three western-central stations, although each time
the other stations receive a small amount of rainfall.
Prior to this, we can consider decision-making processes in September and October. There are no
rains over ten millimetres in September. Four stations receive around four to six millimetres on
5 September.943 Villargordo alone receives nine milimetres on 29 September. La Torre de Utiel
943. Caudete de las Fuentes, Requena, Requena (Herrado Gallego) and Siete Aguas.
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Figure 5.5: Daily Rainfall: Comarca de Requena-Utiel 1984
receives fifteen millimetres on 26 October.944 On 1 November, Caudete de las Fuentes receives
thirteen millimetres and Chera fifteen.945 On 2 November, Venta del Moro, 28 millimetres, and
then fourteen millimetres in Villargordo del Cabriel on 4 November. These November events are
quite tightly spaced offsets, at a time when other stations are receiving a little rain, and shortly
before all stations are inundated. The earlier offsets are a little more promising, but given the
other stations receive a very small amount of rain around the same times, the question pivots on
944. Other stations receive minimal amounts, the most being four millimetres each in Sinarcas and Requena (Herrado
Gallego).
945. Other stations around Requena and Utiel receive less than ten.
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the amount of rain required to start planting.
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Figure 5.6: Daily Rainfall: Comarca de Requena-Utiel 1985
In 1985, thirteen stations have data (Figure 5.6). This year is not marked by a single torrential
episode. Instead, it supports the idea of offset rainfall allowing inter-settlement collaboration.
Moving through the season, on 7 and 8 September, the first rains provide eleven millimetres in
Requena, eight in Sinarcas, seven in Villargordo del Cabriel and eight in Caudete de las Fuentes.
These leaves other areas like Utiel, Venta del Moro and Siete Aguas without these first rains.
Then, on 12 September, fifteen millimetres fall in La Torre de Utiel. Later in the month, another spread of rains occurs. Utiel receives its first substantial rains (eighteen millimetres) on
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24 September, when no other stations receive rains except five to six millimetres in the other
two stations near Utiel.946 On 26, 27 and 28 September, there are rains over ten millimetres in
Utiel la Noria, the three Requena stations, and Siete Aguas.947 We can then presume some good
ploughing days through early October, as most stations have now received some good early rains.
But we can also wonder about whether a second set of rains were awaited to help establish the
young plants. Such rains do arrive in October, and again are notably unequal. Requena receives
fifteen millimetres on 22 October, then two further Requena stations and Chera receive more
than ten millimetres on 24 October. Finally, on 26 October, Requena, Siete Aguas and Pantano
de Benageber receive eight to ten millimetres.948
November shows a more even pattern. Over 11 to 15 November, all stations receive ten to twentysomething millimetres except Pantano de Benageber which misses out with only six millimetres.
Finally, at the end of the month, a similar pattern occurs. All stations receive at least twenty-five
millimetres, and in many cases closer to forty millimetres, except again Pantano de Benageber,
which receives only thirteen millimetres across this time period.
There are two offsets we can talk about here. Firstly, even closely clustered stations are showing
differences in rainfall amounts and timing. In Utiel, where the distances involved are up to ten or
fifteen kilometres, we can see the fifteen millimetres for la Torre on 12 September, then eighteen
for Utiel itself on 24 September, when the others receive a little rain, and finally on 28 to 29
September, twelve millimetres for la Noria, seven for Utiel, and nine for la Torre. Similarly,
in Requena and Siete Aguas, where distances involved are again up to around ten kilometres,
we can see eleven millimetres for Requena on 7 September, then substantial rain for all these
stations at the end of the month. In October, rainfall is clustered for all stations on 22 to 26, but
the amounts vary, at least twenty millimetres for all the Requena stations but only eleven in total
for Siete Aguas.
946. Additionally, Sinarcas receives 6mm the following day.
947. Plus another nine millimetres in La Torre de Utiel on 29 September.
948. Most other stations also receive minimal rains during this period.
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The second offset is at larger scales, between areas more like twenty to twenty-five kilometres
apart. We can talk about early rains mainly in the north and west of the comarca, with rains in the
centre and east following two weeks later and, in October, further rains in the east. November
rains do not show this offset, being much more clustered (with the exception of Pantano de
Benageber, which largely misses out during these days but did receive some rains over the course
of the month and also in early September and late October).
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Figure 5.7: Daily Rainfall: Comarca de Requena-Utiel 1986
In 1986, nine stations have data, with four more widely spaced western and central stations
(Villargordo, Caudete and two around Utiel), one northern station (Sinarcas) and four in the east
(three around Requena plus Chera, Figure 5.7). The year is not marked by torrential rains but
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there are nevertheless some heavy rainfall events. These events each affect a number of stations,
so that the season looks superficially clustered.
On 7 to 8 September, the three central stations and Sinarcas in the north all receive substantial
rainfall: ten millimetres in Caudete and twenty to thirty millimetres in the two Utiel stations and
Sinarcas.
On 16 to 18 September, rainfall is evenly distributed, with all stations receiving at least twentyfour millimetres.

949

Then, on 30 September, the three Requena stations and Chera receive

around twenty millimetres while the stations around Utiel and Sinarcas receive five to eight and
the other stations (Villargordo and Caudete) negligible amounts.
Heavier rainfall in October is more clustered. All stations receive at least fifty millimetres across
4 to 6 October. Again, on 12 to 15, all stations receive about forty to sixty millimetres.
November rainfall is minimal, Chera receives substantial rains on 11 and 15, and Villargordo and
Caudete also crack ten millimetres on 14.
The only opportunities for offsetting in the year then are the slightly earlier September rains in
the west and north, followed by some later rains in the east, again, this would suggest mainly
larger scale offsetting across the comarca rather than within smaller areas.
In 1987, ten stations have data (Figure 5.8). This year is marked by torrential rains affecting
all stations in early November. Prior to this rainfall is offset in September and then clustered
in October. On 4 September, there is forty-eight millimetres in Sinarcas, seventeen in Utiel la
Noria, and ten in Chera.950 This suggests a perfect offset at the start of the season, particularly
as no rains fall (barring five millimetres in Caudete on 26 September) until 29 September. This
begins a week in which all stations receive heavy rainfall, as they all do again on 9 October.
There is also a cluster of rainfall largely under ten millimetres from 21 to 24 October, the Utiel
stations receive the least but still receive at least ten millimetres. And on 28, Villargordo, the
949. With some additional rain also on the 20th : Requena-Rebollar receives 12mm and Requena 9mm.
950. On the 2nd there was also 10mm in Venta del Moro and 9mm in Chera.
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Figure 5.8: Daily Rainfall: Comarca de Requena-Utiel 1987
two Utiel stations and Chera receive seventeen to nineteen millimetres. Any opportunities for
cooperation in the days following this are limited though, both by the previous rains and also by
the torrential rains affecting all stations on 3 to 4 November.
In 1988, when ten stations have data, a similar pattern occurs to 1987 (Figure 5.9). There are
minimal rains in September. Venta del Moro, the two Utiel stations, one Requena station and
Chera have eight to ten millimetres on 13 to 14. Chera also has twenty-one millimetres on 30,
and Venta del Moro seven.
In October, Sinarcas alone receives twenty-nine millimetres on the first. Then, on 14 and 16, all
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Figure 5.9: Daily Rainfall: Comarca de Requena-Utiel 1988
stations receive substantial rains.951
In November, although Chera receives thirty-five millimetres on the fifth and the western, central
and northern stations around fifteen millimetres on the eighth, the month is dominated by heavy
rains around 11, which although of varying quantities (from thirty-two in the west at Villargordo
to a massive 222 in Chera) do affect all stations.
Again, the start to the ploughing season is quite different across the stations, which then converge to a more clustered pattern, punctuated again by an torrential event that was likely highly
damaging in at least some areas.
951. Pantano de Benageber also received 14mm on the 11th but this offset would presumably be obviated by the
widespread substantial rains just three days later.

279

50

Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9

VILLARGORDO DEL CABRIEL-CONTRERAS

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

VILLATOYA (C.H.J.)

CAUDETE DE LAS FUENTES

VENTA DEL MORO CH JUCAR

SINARCAS

UTIEL

UTIEL LA NORIA

REQUENA

REQUENA-REBOLLAR

PANTANO DE BENAGEBER

CHERA

28

29

30

29

30

31

28

29

30

(a) September
50

Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9

10

11

12

VILLARGORDO DEL CABRIEL-CONTRERAS

VILLATOYA (C.H.J.)

SINARCAS
REQUENA-REBOLLAR

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

CAUDETE DE LAS FUENTES

VENTA DEL MORO CH JUCAR

UTIEL

UTIEL LA NORIA

REQUENA

PANTANO DE BENAGEBER

CHERA

(b) October
50

Millimetres

40
30
20
10
0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

VILLARGORDO DEL CABRIEL-CONTRERAS

VILLATOYA (C.H.J.)

CAUDETE DE LAS FUENTES

VENTA DEL MORO CH JUCAR

SINARCAS

UTIEL

UTIEL LA NORIA

REQUENA

REQUENA-REBOLLAR

PANTANO DE BENAGEBER

CHERA

(c) November

Figure 5.10: Daily Rainfall: Comarca de Requena-Utiel 1989
In 1989, eleven stations have data. Notable is the addition of Villatoya in the south, along the
Cabriel (Figure 5.10). This is also a strange year in terms of the rhythm of rainfall. A large
rainfall event around 4 to 5 September immediately provides heavy autumn rains to all stations.
After this, the substantial rains are twelve millimetres in one Requena station on 17 and twentyeight in Villatoya on 18. In October, Requena just reaches ten millimetres on 17 and Chera
receives nine each on 17 and 18, although this is in the context of all stations bar Villatoya and
Sinarcas receiving a few millimetres. On 27, all stations receive some rain, at least seven or
eight millimetres, and generally around fifteen, except Pantano de Benageber. From the second
half of November, a series of rainfall events affect all stations. A few receive heavy rains but all
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accumulate some appreciable rainfall as the month wears on. Following the assumption that first
rains are the most important, this year does not seem very promising at either shorter or longer
distances.
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Figure 5.11: Daily Rainfall: Comarca de Requena-Utiel 1990
In 1990, eleven stations again have data, substituting Venta del Moro for another Requena station (Figure 5.11). Considering rainfall of ten millimetres or more, in the first few days, there
is Utiel on the first with ten millimetres, then Sinarcas and Chera on the second with much
heavier rainfall, then Requena on the fourth with fourteen millimetres. A number of stations receive more than ten millimetres on the seventh: Sinarcas, both Utiel stations, a Requena station,
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Pantano de Benageber and Chera.952 This sets the clock for half of the stations , but not Villargordo, Villatoya, Caudete (although there was eight millimetres on the second) and possibly
not Requena-Rebollar (nine millimetres on the sixth.
Later in the month, rainfall is again clustered, with ten millimetres or more for Caudete, Utiel,
all three Requena stations and Chera.953 Similar events provides light rain for most stations from
23 to 25, with ten millimetres or more for a couple of the Requena stations and Chera; and for
most stations from 28 to 30, particularly Villargordo, Villatoya, Sinarcas, Requena, Pantano de
Benageber and Chera.
This provides a series of possible offsets, mitigated only by the fact that generally in the events
where some stations get decent rainfall, the remaining stations receive a light amount also. Nevertheless, we could posit a sequence whereby in the first week, ploughing is carried out in Utiel,
Sinarcas, Chera and Requena, with new ploughing starting in Pantano de Benageber and additional areas of Utiel and Requena in the second week. Ploughing around Caudete could then
start and remaining areas of Requena could start in week three, and ploughing in the last areas
(Villargordo and Villatoya in the west and south) starting at the end of the month.
Rainfall in October is also initially offset. Over the first half of the month, we can point to ten
millimetres or more in Utiel la Noria and Chera on the second, Sinarcas on the third, Chera again
on the fourth and the eighth, Requena-Rebollar on the sixth, both Utiel stations and Requena
(Herrada Gallego) on the seventh, Caudete on the eighth, two Requena stations on the ninth and
then Caudete, Sinarcas, Utiel, Requena and Pantano de Benageber on the tenth. Through this
half of the month, then, only Villargordo and Villatoya appear to miss out, although both do have
days in the high single figures.
Is the spacing of these offsets sufficient to allow a shifting focus of collective labour? It is difficult
to say. It would have been even more difficult to judge at the time, with no knowledge of which
rains just around the corner would make a farmer regret agreeing to help out a distant friend or
952. The last of which, Chera, also receives heavy rainfall on the 8th .
953. Plus 8mm for Villatoya on the 16th .
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carry his plough to a distant plot. Possibly if we think in terms of parts of the study area, then
such opportunities are possible. If ploughing was started in Utiel la Noria, Sinarcas and Chera
on the fifth, two to three days after the first rains, then it could continue for perhaps five days
until say the ninth or tenth before shifting to areas around Requena and Caudete which received
their first heavy rains a couple of days before. If we think of Sinarcas and Pantano de Benageber
as likely candidates for cooperation – they are ten kilometres apart – then there are seven days
between the first rains in the former and those of the latter.
Over this decade then, we can see five or six years with at least some decent opportunities for
collaboration to take advantage of offsets (1981, 1982, 1985, maybe 1986, 1987 and 1990.)
But this analysis also suggests that particular patterns are important, rains are more offset early
in the autumn, which might be important given the first rains are often necessary to open the
ploughing window. Decent rains in one station are often accompanied by just a few millimetres in
surrounding stations, should we count this as an offset? And finally, it is not within the immediate
scope of the question but the massive downpours in some years reminds us that the Iberians had
to manage both extremes of rainfall, not just scarcity.

5.3.2 A more structured analysis: Alcoi valley
The question is whether we can create a more structured analysis that allows us to gain an understanding of the degree of offsets in a simpler and more comprehensible fashion. The first
simplification we can make is to only focus on the timing of the first rains. We have seen in
Requena-Utiel that the first rains are the most uneven and we would also expect their timing to
be particularly important, as they set the opening of the ploughing season. The second question
though is which rains to count. As discussed light rainfall that does not penetrate the surface
and wet the soil is useless or even damaging.954 A crucial parameter, then, is the level that con954. Even if no seed has been sown. Rainfall and irrigation that solely evaporates rather than running off can dissolve
salts in the soil and then bring them to the surface, damaging the next crop. Light rains that do not penetrate the soil
are of course also not useful for growing plants as water is absorbed through roots.
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stitutes ‘effective rainfall’. We need a proxy here, recognising that any threshold is somewhat
arbitrary.955 Factors such as ground cover, soil structure, temperature and wind conditions will
all affect the degree to which water is absorbed into the soil. I have chosen ten millimetres as the
threshold for effective rainfall, as this amount of rainfall is considered by some rainfall engineers
to be the point at which irrigation schedules can be re-organised.956 That, is, less than ten millimetres of rainfall is considered as a light shower that makes little difference to soil moisture.
This is rainfall per day only and is not cumulative, as light rain recurring over consecutive days
may still evaporate without penetrating the soil.
In my analysis of the Alcoi valley, therefore, I only pick out the first autumn rains over ten
millimetres and see whether opportunities are still visible with this reduced measure. I ignore
subsequent disparities in rainfall after each station has received these first rains. I also ignore the
timing of the very heaviest rains which may have caused significant problems, destroying fields,
terraces and newly sown crops, or making the soil unworkable for an extended period of time. I
consider at the end of the analysis how changing this measure affects the assessment.
Figure 5.12 shows the meteorological stations in L’Alcoià.957 As can be seen, there is a good
spread of meteorological stations over the Alcoi and surrounding valleys which also provide
some ability to talk about differences in rainfall at a local, or cluster-sized scale as well as a
regional scale. The ability to differentiate within a small area is possible around Alcoi itself, with
four stations, and also around Ontinyent with two (very close) stations and also in the northern
part of this area, and in the Albaida valley, with the stations of Carrícola, Otos and Beniatjar Les
Planises located relatively close together.958
955. Arnon 1972, 7 describes a “few heavy rains” as ideal but unfortunately does not quantify ‘heavy’.
956. Dastane 1978, mainly considering irrigation in India. It is also used as the threshold for effective rainfall in
winter barley experiments in semi-arid Aragón, showing its applicability to much of the study area: Moret et al.
2007. It is also the most conservative of the possible measures put forward by Anagnostopoulou et al. 2003.
957. This case study was presented as ‘The Rain in Spain’ at the inaugural TRAC Practice Workshop in January 2016,
organised by Lisa Lodwick and Andrew Gardner. I wish to thank the organisers and participants for their constructive
comments on my approach.
958. There are data for the following stations and years, I also include the elevation in metres above sea level:
Agres (Frutos Eva), 662m, 1985-90; Albaida (El Clau), 495m, 1981; Alcoi Juan XXIII, 548m, 1981-90; AlcoiCirculo Industrial, 583m, 1982-9; Alcoy-Mas de Barxell, 765m, 1981-90; Almudaina, 580m, 1981-90; Beniatjar les
Planises, 832m, 1981-90; Carrícola, 337m, 1981-90; Cocentaina (P. Bomberos), 547m, 1987-90; Gorga, 548m, 1981-

284

Figure 5.12: Meteorological Stations: Alcoià
In 1981, all stations receive their first effective rainfall between 22 and 24 September except for
the two stations in Ontinyent (Figure 5.13). These two stations do not receive rainfall over ten
millimetres at any point during the autumn. As such, and going solely by first effective rainfall,
the only ability to extend ploughing windows here is by resources from Ontinyent (which strictly
speaking does not have a ploughing window this autumn) being redeployed to other areas. The
question for Ontinyent is whether they risk dry-sowing or wait until winter or spring to plant
90; Ontinyent, 350m, 1981-90; Ontinyent Río Clariano, 318m, 1981-90; Otos, 333m, 1985-90; Pantano de Beniarrés,
330m, 1983, 1986, 1990.

285

Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ALCOY-MAS DE BARXELL

ALCOI JUAN XXIII

GORGA

ALMUDAINA

ALBAIDA (EL CLAU)

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

(a) September
Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

ALCOY-MAS DE BARXELL

ALCOI JUAN XXIII

GORGA

ALMUDAINA

ALBAIDA (EL CLAU)

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

(b) October
Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ALCOY-MAS DE BARXELL

ALCOI JUAN XXIII

GORGA

ALMUDAINA

ALBAIDA (EL CLAU)

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

(c) November

Figure 5.13: Daily Rainfall: Alcoià 1981
crops.
In 1982, every station receives effective rainfall on 3 or 4 September, providing no opportunity
to extend the ploughing window (Figure 5.14).
In 1983, there is no rain in September (Figure 5.15). In October, the stations in the south and west
can begin ploughing, but there are offsets even with this month. Almudaina receives effective
rains on 10 October, while nearby Gorga (and all the Alcoi stations) do not receive such rainfall
until 30 October. Between these, the two Ontinyent stations receive effective rainfall on 23
October. Overall, this means that there would have been considerable pressure on this ploughing
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Figure 5.14: Daily Rainfall: Alcoià 1982
season, as many stations are starting around two months after ploughing and sowing could have
started in 1982. It also suggests some micro-regional differences in timing (between Almudaina
and Gorga) although mainly the cluster-sized areas seem to receive rain at the same time. Finally,
the three northern stations receive effective rains on 16 November, giving them a very short
ploughing season (with no difference within the northern part but a strong offset from Almudaina
in the centre of the Alcoi valley.
In 1984, all stations except Almudaina and Beniatjar receive effective rains between 5 and 7
September (Figure 5.16). These two last stations do not receive effective rains until 5 November,
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Figure 5.15: Daily Rainfall: Alcoià 1983
a two month offset in first effective rains.
In 1985, three stations receive effective rains on 22 September: the two eastern stations of Gorga
and Almudaina as well as one of the three northern stations: Otos (Figure 5.17). Then all other
stations receive their first effective rainfall in the generalised rains of 27 and 28 October. This
pattern of rainfall creates a one month offset mainly on a regional level but also at a cluster-sized
level in the north.
In 1986, all stations receive effective rains in September (Figure 5.18). All stations from Otos
to the east receive these rains on 11 September except for the newly available station of Pantano
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Figure 5.16: Daily Rainfall: Alcoià 1984
de Beniarrés, which does not receive such rainfall until the same day as all the western stations:
27 September. Again, this creates a two week offset, largely at a regional level but potentially
some intra-cluster or adjacent cluster offsets.
1987 shows less potential for extending the ploughing window (Figure 5.19). Four stations,
spread through the area, receive effective rainfall on 29 and 30 September but all other stations
catch up a few days later (4 October). Interestingly, one of these five day offsets does occur
between the two neighbouring stations in Ontinyent.
In 1988, all the stations receive their first effective rainfall in September, but in two waves (Figure
289

Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ALCOY-MAS DE BARXELL

ALCOI-CIRCULO INDUSTRIAL

ALCOI JUAN XXIII

GORGA

AGRES (FRUTOS EVA)

ALMUDAINA

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

OTOS

(a) September
Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

ALCOY-MAS DE BARXELL

ALCOI-CIRCULO INDUSTRIAL

ALCOI JUAN XXIII

GORGA

AGRES (FRUTOS EVA)

ALMUDAINA

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

OTOS

(b) October
Millimetres

50
40
30
20
10
0
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ALCOY-MAS DE BARXELL

ALCOI-CIRCULO INDUSTRIAL

ALCOI JUAN XXIII

GORGA

AGRES (FRUTOS EVA)

ALMUDAINA

ONTINYENT RÍO CLARIANO

ONTINYENT

BENIATJAR LES PLANISES

CARRÍCOLA

OTOS

(c) November

Figure 5.17: Daily Rainfall: Alcoià 1985
5.20). First the western stations of Ontinyent and southern stations around Alcoi receive rains
on 10 September.959 But the intervening central station of Agres misses out on this early start
to the autumn ploughing. Then on 30 September it and all the other stations receive their first
effective rains.
1989 provides no opportunity for extending the ploughing window (Figure 5.21). All stations
receive heavy rains on 4 September. This suggests a long and productive ploughing season but
not an offset.
959. Gorga just misses the effective threshold.
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Figure 5.18: Daily Rainfall: Alcoià 1986
Finally, in 1990, scattered rains are effective in some northern stations on 1 September (in Carrícola, Otos and Pantano de Beniarrés) and in some of the Alcoi stations on 8 and 11 September
(Alcoi Juan XXIII and Cocentaina (P. Bomberos) respectively, Figure 5.22). Similarly scattered
rains in October cover the remaining stations, in the south east on 1 October, in the remaining
northern station of Beniatjar les Planises and the central station of Agres on 7 October, and in
the two stations of Ontinyent on 9 and 10 October. In a familiar pattern, these offsets are largely
regional with a lesser but still meaningful difference in the timing of effective rains over smaller
scale.
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Figure 5.19: Daily Rainfall: Alcoià 1987
Over this decade then, we can see perhaps seven or eight of the ten years providing substantial
opportunities for extending the ploughing window by taking advantage of offsets in the first
effective rainfall in different parts of this region. This opportunity occurs in all years except
1982 and 1989, although in 1987 the offset is just 4 or 5 days. Additionally, in 1981 and 1984
the offset even at a regional level is limited to just two sites that miss out on more general early
rains. But in some years, there are offsets not just at a regional level but also at scales that might
fall within a cluster or adjacent clusters. In 1983, 1984, 1985, 1986 and 1990 there are offsets in
timing of the first rains even over comparatively short distances.
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Figure 5.20: Daily Rainfall: Alcoià 1988
Another point that becomes clear is that the order and pattern of offsets is not predictable. In
1981, the west misses out. In 1982, rains are even. In 1983, the rains are scattered but the north
comes last. In 1984, most of the north comes last again. In 1985, the east and parts of the north
come first. In 1986, the east and parts of the north again come first. In 1987, the north and south
come last, while the east, west and centre receive early rains. In 1988, the west and the south
come first. In 1989, the rains are even. And in 1990, the north and south come first, while the
other stations follow a month later. It is clear from this brief review that our Iberians must have
been reactive, needing to watch closely each year to see how the pattern of rainfall unfolded, and
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Figure 5.21: Daily Rainfall: Alcoià 1989
developing a new plan each year if they wished to extend their ploughing windows.
Such an unpredictable pattern – a lack of a pattern – would require dense networks of contacts,
of directions to move labourers, animals and equipment. Moreover, the unfairness of this rainfall
must have caused tension and instability in any exchange. It was unclear that any swap could be
directly reciprocated or replicated the following year. Future promises of help must be contingent upon the rain allowing such promises to be carried out. In the sources, we see exchanges
and aid which is contingent upon the weather occurring between related households. I think
this betrays the nature of such weather-dependent relations as parasitic upon the trust built by
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Figure 5.22: Daily Rainfall: Alcoià 1990
other relations. If the need to extend ploughing windows did drive Iberians to collaborate in the
ploughing season – and this remains a hypothesis – then the uncertainty of rainfall likely meant
that the sustainability of this activity was dependent upon the strength of other relations and exchange mechanisms which evened out the score when the caprice of rainfall left one party hard
done by.
In terms of the simplified measure, it still allowed us to pick out roughly which years do and
do not have available offsets in the start of the ploughing season. The differentials after this
initial rain were both smaller and more complex, adding a lot more analysis for little additional
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understanding. Hence a similar analysis for Requena-Utiel creates comparable results to those
of Alcoi (see summary at end of chapter).

5.3.3 Simplified analysis of six more regions
The same analysis was carried out for another six regions to gain an understanding of dynamics
across a larger cross-section of the study area. In this section, I briefly add six more areas of
analysis, which I will not discuss in the same depth. Instead I introduce the meteorological
stations in each area and only briefly summarise the rainfall trends seen in that area. In the
concluding section I then present the results of applying the simplified Alcoi analysis to all these
areas (and to Requena-Utiel).

Matarraña valley and Regallo and Gaudalope valleys
The first two areas are adjacent, with similar dynamics, hence I consider them together. Figure
5.23 shows nine stations along the Matarraña river.960 This area is one part of the wider Bajo
Aragón case study in Chapter 2. Effectively, six stations are in operation through most of the
period (As Valderrobres (Comarcal) begins once Valderrobres ends, just a few hundred metres
away.) Another two stations begin in 1990. These six main stations are spread roughly five to
fifteen kilometres apart across the area and so give us an idea mainly of regional dynamics, that
is, relations between rather than within clusters.
Figure 5.24 shows stations in the Regallo and Guadalope valleys, hence neighbouring the area
of the Matarraña valley described above. This area is a little inland and so like the Matarraña
valley does have a dry climate and some pressure from frosts. It experiences twenty-five to fifty
days of frost, so the first frosts strike around (late) December. Looking at rainfall for the months
September to November, these are the prime months for the end-of-year rains in Bajo Aragón.
960. There are data for the following stations and years: Beceite, 560m, 1981-90; Calaceite, 490m, (D.G.A.) 1990;
Cretas, 563m, 1981-90; La Fresneda (D.G.A.), 583m, 1990; Mazaleón, 359m, 1981-90; Monroyo, 857m, 1981-90;
Pena (Embalse), 620m, 1981-90; Valderrobres, 480m, 1981-7; and Valderrobres (Comarcal), 482m, 1987-90.
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Figure 5.23: Meteorological Stations: Matarraña valley
We can see 12 meteorological stations in the area, in particular with a cluster around Alcañiz and
another around Calanda. We need to select autumns in which these stations were all operational
and did not have missing months of data. Prior to 1985 only four stations were operating, with
five beginning operation in 1985 and three further late in the decade.961
We can also make two more general observations about rainfall in this area. Firstly, rainfall is
961. There are data for the following stations and years: Alcañiz, 334m, 1990; Alcañiz (Comarcal), 320m, 1989-90;
Alcañiz-Ayuntamiento, 325m, 1983-90; Alcañiz la Estanca, 346m, 1981-4; Andorra (Central Termica), 610m, 198390; Calanda, 466m, 1990; Calanda-Endesa, 528m, 1985-90; Calanda (Embalse), 420m, 1985-90; Castelsera (Endesa),
342m, 1985-90; Foz de Calanda-Endesa, 550m, 1985-90; Puigmoreno-Endesa, 318m, 1985-90; and Torrevelilla,
611m, 1981-90.
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Figure 5.24: Meteorological Stations: Regallo and Guadalope valleys
generally clustered, with only occasional outliers that suggests a clearly separate rhythm to the
ploughing season. Where there are differences, they are often in the arrival of autumn rains, that
is, the timing of September rains. If we see these first September rains as signalling a start to the
ploughing season, then this is perhaps a more significant time for different ploughing rhythms
than the more even rains in October. Otherwise, much of the discussion here focused on whether
differences in the amount of similarly timed rainfall is important. While these differences may
matter in terms of crop outcomes or if they affect plant development, they seem unlikely to create
opportunities for different patterns of ploughing behaviour.
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The second phenomenon to consider is the regular occurrence of torrential rainfall. This is much
more likely to be damaging than useful, although the length of time in which the soil is rendered
unworkable after such events is less clear. Cavanilles describes such disastrous floods at several points in his tour of late eighteenth century València. They destroy terraces and carry away
the carefully improved soil from some fields, depositing it to create new fields downstream.962
This occurs throughout the País Valencià but mountainous regions such as the upper Matarraña
valley are especially vulnerable. Cavanilles discusses recurring flooding along the Cervera, near
Morella to the south of the this study area, which sweeps away fields and harvests.963 The effect
of these torrents falls outside our question of the ploughing window, although they must have
wrecked the ploughing season in some years. But they do suggest the likely importance of communal responses, to clear detritus and restore the land, but also the flexibility to adjust production
from damaged areas to newly created depositions of soil.

Algarra valley
The next area covered is the Algarra valley. Unfortunately, many of the meteorological stations
in the area are located in mountainous terrain outside the main valley, and I have included only the
closest of these to the study area as well as those within the valley itself. We can therefore select
nine stations in the area, with six or seven having data available in most years.964 These stations
provide a good spread of the valley, with more in the wider northern half, and are generally
around ten kilometres from their neighbouring stations, as can be seen in Figure 5.25.
The Algarra vallley is adjacent to the comarca of Requena-Utiel and has some similar features,
with offsets often weighted towards the start of the autumn, and a mix of some very unevenly
distributed years, some years marked by torrential rain in all stations, and some seasons with a
962. Cavanilles 1795, vii-viii.
963. Ibid., 8-9, 12.
964. There are data for the following stations and years: Aliaguilla, 1010m, 1981-90; Campillos (Paravientos),
1158m, 1990; Casa de Garcimolina, 1155m, 1981-90; Fuentelspino de Moya, 1107m, 1981-6; Henarejos, 1096m,
1981-3; Landete C.H.J., 989m, 1981-90; Mira, 834m, 1981-90; Santa Cruz de Moya, 763m, 1981-90; and Talayuelas,
991m, 1981-90.
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Figure 5.25: Meteorological Stations: Algarra valley
mix of clustered and uneven rainfall.

Ribera de Xúquer
The Ribera de Xúquer presents an excellent case study as it has a dense cluster of meteorological
stations right where a number of sites are known.965 I have chosen the fourteen stations closest
965. Geographically, the ribera de Xúquer is essentially the southern tail of the Valencian coastal plain, rather than
within the Prebetic system, but I include it in this section for its contiguity with other case studies within the Prebetic
system.
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Figure 5.26: Meteorological Stations: Ribera de Xúquer
to the main cluster of sites, at the confluence of the Xúquer and the Magro.966 Almost all of
these are on the coastal plain, between seven and thirty-five metres above sea level, with the
exceptions of Alzira (Huerto del Gallo) at 143 metres in the southeast and Guadasur la Garrofera
966. There are data for the following stations and years, I also include the elevation in metres above sea level:
Alberic Sant Jordi, 33m, 1981-90; Algemesi-Centro Ciudad, 21m, 1981-90; Algemesi Centro Experiencias, 14m,
1981-90; Algemesi Cooperat Agrícola, 18m, 1981-90; Alginet, 31m, 1981-90; Alzira (Huerto del Gallo), 143m,
1981-5; Alzira (H.E.), 20m, 1981-90; Alzira (I.L.), 24m, 1981-6; Alzira Rec Nou, 18m, 1988-90; Benimodo, 39m,
1985-90; Carcaixent E.E.A., 21m, 1981-90; Corbera (HTO Santismo), 35m, 1981-90; Guadasur la Garrofera, 81m,
1981-3; Guadasur Polideportivo, 23m, 1981-5; Polinya (Piscifactoria), 12m, 1986-90; Sueca, 7m, 1981-90.
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at eighty-one metres in the west. These stations are shown in Figure 5.26.967
The Ribera de Xúquer is a flat plain and as such weather events generally affect the whole
area pretty equally. This region has a much lower incidence of offset rainfall than all other
areas.

Canyoles valley

Figure 5.27: Meteorological Stations: Canyoles valley
967. Two Alzira stations are shown in the same colour, as they do not chronologically overlap, so the same colour is
used for their data in the precipitation time series.
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The Canyoles valley and surrounding areas are also well-served for meteorological stations.968
These stations are shown in Figure 5.27. As can be seen, these stations fall within three geographical areas. First there are the sites around the confluence of the Júcar and the Albaida, at
around forty to fifty metres above sea level. Then, in the valle de Canyoles itself are a string of
sites on the valley floor, ranging from the Xàtiva stations in the northeast around eighty metres
above sea level to La Font de la Figuera at 539 metres at the inland, southwestern end. Finally
there are also some sites in the adjacent valley of the Riajuelo at 195 to 307 metres, with the
much higher Enguera-Navalón (746 metres) further into the interior. There is a frustrating lack
of station density in the valle de Canyoles itself, except around Xàtiva. There is better density
both around Enguera and around the confluence of the Júcar and the Albaida. But despite this
spread of stations, the Canyoles sees many years with torrential rains in all stations, leaving few
occasions of offset rain.

Alto Vinalopó
Finally, Figure 5.28 shows the stations in the Alto Vinalopó.969 All stations are located on the
valley floor, between four and six hundred and fifty metres above sea level, except Banyeres de
Mariola which is located at 816 metres, although naturally those upstream are located higher.
The stations are reasonably well spread through the valley, each around six to twelve kilometres
from its nearest neighbours, although there are no stations less than five kilometres from each
other except in 1984, which is the only year for which Villena-CEIP Ruperto Chapí has data.
The Alto Vinalopó is a lot drier than the other areas examined here, but what rain there is is often
968. There are data for the following stations and years, I also include the elevation in metres above sea level:
Anna (Ayuntamiento), 195m, 1986-90; Antella Fuente Dulce, 47m, 1981-90; Antella P Agrícola, 45m, 1981-90;
Canals-Finca Ferri, 221m, 1982-90; Cotes, 61m, 1981-90; Enguera-Navalón, 746m, 1982-90; Enguera (Noria), 283m,
1985-90; Enguera CH Júcar, 307m, 1981-90; Genoves, 124m, 1986-90; La Font de la Figuera - Camara Agraria
Local, 539m, 1983-90; Mogente, 333m, 1983-90; Rafelguaraf, 44m, 1981, 1988-90; Tosalnou, 41m, 1981-3; Vallada
Boquella 329m, 1989-90; Villanueva de Castellón Inst. Vicente Gandía, 37m, 1984-90; Xàtiva, 88m, 1990; Xàtiva
(Coaxa), 79m, 1982-6; Xàtiva Casas del Flares, 74m, 1981-90; Xàtiva-Les Pereres, 101m, 1987, 1989-90.
969. There are data for the following stations and years, I also include the elevation in metres above sea level:
Banyeres de Mariola, 816m, 1981-90; Beneixama, 580m, 1981-90; Bocairent, 643m, 1981-90; Caudete P.F.E., 548m,
1981-90; Elda (Ayuntamiento), 410m, 1986-90; Monóvar el Esvarador, 578m, 1981-90; Villena, 486m, 1981-90;
Villena Ciudad, 520m, 1981-90; Villena la Encina, 650m, 1981-90; Villena-CEIP Ruperto Chapí, 505m, 1984.
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Figure 5.28: Meteorological Stations: Alto Vinalopó
clustered. As with other areas, though, there is no clear pattern in when the first or the heaviest
autumn rains arrive.

5.3.4 Summary
I have only very briefly introduced the areas and their meteorological stations above, without
looking at the pattern of rainfall in detail, because we can apply the analysis used for the Alcoi
case study in an even more summary way. My objective is to arrive at a single number that
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conveys the average amount of offset in the ploughing windows for each area. If we take the
first day of autumn in which ten millimetres or more falls at each station, and then count the
number of days by which that rainfall is offset from the first rains at each other stations, we can
create a matrix. The calculations for the Matarraña valley in 1982 is shown in Table 5.1.970 Six
stations have data in this year, resulting in fifteen ‘handshakes’ (pairs of stations), for which I
have measured the difference between their first days of effective rain. Adding the length of
the ‘offset’ in first autumn rains over ten millimetres for each pair yields a total of 371 offset
days. Spread over these fifteen pairs, this gives an average offset of twenty-five days.971 As
can be seen, this value of twenty-five obscures what is actually an offset over a month between
two groups of stations, with much smaller offsets within each group. Nonetheless, this single
number gives a good idea of the average offset available in a particular area and a particular
year. The fact that this number obscures different dynamics between stations is less important
because we have already established that the dynamic is different each year between stations
anyway. Any collaboration would need to be reactive and adaptive; this number simply measure
the total possible extension to the ploughing window created by differentials in the arrival of the
first rains.
Beceite
Pena Emb.
Valderrob.
Mazaleón
Monroyo
Cretas

Beceite
-

Pena Emb.
0
-

Valderrob.
45
45
-

Mazaleón
2
2
45
-

Monroyo
37
37
8
2
-

Cretas
45
45
0
47
9
-

Table 5.1: Ploughing window offsets matrix: Matarraña valley 1982
If we apply this same calculation to all the areas for all the years in which analysis was possible,
we can express the expected offset from each station to any other station in particular area to a
figure for each year and over the decade analysed. This calculation is shown in Table 5.2.
970. In those other years in which there is no rainfall at a station, the count is taken through until the send of November.
971. Noting from Table 5.1 that there is a strong spread of results in 1982.
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Year
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
Mean
Median

Guadal.
12
3
9
28
10
12
10

Matarr.
30
25
3
15
0
7
3
11
14
12
11

Algarra
38
8
1
23
25
3
8
7
24
11
15
9.5

Requena
42
19
5
5
36
5
13
10
1
15
15
11.5

Xúquer
5
16
12
11
5
5
3
0
0
5
6
5

Canyoles
0
24
11
1
21
6
7
5
1
11
9
6.5

Vinalopó
5
20
9
1
22
0
2
16
1
18
9
7

Alcoià
27
1
14
24
16
10
2
11
0
20
12
12.5

Table 5.2: Ploughing window offsets matrix
As discussed, when we consider the spread of offsets evident in Table 5.1 and in the detailed case
studies of the Matarraña valley, Requena-Utiel and L’Alcoià, we should remember to interpret
this average of nine to fifteen days of offset as being the result of most stations have small or
no offsets each year, but each year also having a few offsets of two weeks, a month or even two
months.
These results are perhaps not surprising. Note the similar results in adjacent areas: the valleys
in Bajo Aragón, and the Requena-Utiel and the neighbouring Algarra valley. Even the adjacent
Canyoles valley and Ribera de Xúquer have similar results to each other but at the lower end for
total offsets, as storms hit all stations in these areas at the same time. The Vinalopó also has a
relatively low amount of offset rainfall, possibly related to its lower levels of overall rain. And
the Alcoi valley, as we have seen, has decent potential for collaboration, as do the more inland
areas.

5.4 Conclusion: the autumn ploughing as an actor-network
Overall then, we see both opportunities and constraints on collaboration. The detailed analysis suggests that opportunities arise in all areas and they do so most years. But this analysis
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also allows us to provide a more nuanced understanding of possible collaboration in the autumn
ploughing. Firstly, as noted above, these opportunities are more available at a scale of ten to
twenty kilometres than within just a few kilometres. And the order and availability of these
opportunities changes each year, according to natural variances in the pattern of rainfall. The
combination of these qualities suggests that collaboration would be parasitic upon pre-existing
(strong, dense) networks, as an attempt to build reliable relations upon the uncertain reciprocity of
rainfall would be fragile and many exchanges would be in danger of being left unrequited.
Secondly, more investigation is needed on the work of mitigating and recovering from the torrential rains that affected the study area. These storms must have been a defining part of the
Iberian ecological experience, yet their implications for Iberian lives has largely gone unremarked.
The final aspect that I have not been able to delve into is the difference in outcomes between
sites. The different ploughing windows seen here, the possible effects of the torrential rains,
and even the large differences in total rainfall between sites – which I have not analysed here as
it would require a lot more detailed information on the performance of different crops and the
details of their management – all suggest that both within and especially between clusters there
was the potential for large disparities in yield each year, from bumper crops to fields washed
away.
At the beginning of this chapter I discussed the interplay of temporal rhythms with the heterogeneous demands and logics of different activities, thus extending the annual cycle of the seasons
from an astronomical phenomenon into a lived experience, a defining part of everyday life. I
identified the autumn ploughing as a moment of interest to the actor-network observer because
it featured some actors that we might be able to trace. Indeed, most of this chapter has focused
on the contribution of one particular actor – rainfall – complemented by a more general understanding of the other actors invoked. It is worth therefore, pausing to consider that each of these
actors will have had their own effects, whether of similar magnitude or with similar implications
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is not the point. Some actors are more predictable than rainfall, some less so. Some actors affect
timing in a similar way to rainfall, while others have a different effect.
Consider animal traction. I discussed in Chapter 4 how traction animals might be in short supply or bred in large herds depending on the ability to grow fodder crops and the availability of
sufficient fresh water. The working of these animals was also a point of divergence as cattle
perform differently to to equids (mules and donkeys are best-suited to traction but horses can
also be used). As discussed in section 4.7.1, the limited iconographic evidence suggests cattle
were the main force in front of the plough (see the figurine of La Bastida and the kalathos from
Cabezo de la Guardia (Alcorisa), now in the Museo de Teruel. The latter shows a team of two
cattle drawing an ard guided by a nude man with a switch). But although there is little direct
evidence for mules and donkeys pulling ploughs, the lack of butchery marks on donkey bones
and age of many individuals suggests a working life.972 In traditional Mediterranean farming,
oxen are seen as ploughing most effectively, although if they unavailable then cows, mainly kept
for milk and breeding, can also be used.973 Equids on the other hand, are weaker plough animals
but more useful for some other tasks like carting.974 One can quickly see then, that how one
took advantage of the ploughing window was a different question to the length of the ploughing window itself, and this is only considering traction animals. Provided the soil was not to
heavy, however, equids did draw the plough more quickly than oxen.975 In areas where farming was done at greater distances and more transport animals were kept, and where lighter soils
were to be worked, a shorter ploughing window may have been sufficient if multiple donkeys,
pre-trained in carting, could quickly plough the required area. With heavy soils and oxen, or
perhaps breeding cows, there was likely an even greater premium on the length of the ploughing
window.
We see decisions within decisions, and many of the options are the results of the configuration
972.
973.
974.
975.

Iborra Eres 2004, 350, 361. Cf., Ibid., 337.
Halstead 2014, 15-6.
Ibid., 22.
Ibid., 22.
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of actors in each area. This chapter leaves us with a good impression of the complexity of the
situation facing the Iberians at the moment of the autumn ploughing and now, I hope, some understanding of the potential for collaborative solutions and their scale that could have existed for
Iberian communities. Further work on Iberian inter-community relationships – likely informed
by ethnographic study, such as the heavy use of Halstead and others’ work in this chapter – will
be necessary to refine our understanding of their nature and the way that each activity configured
and so re-made these relations in different ways.
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Chapter 6

Coins
The earlier pairs of chapters focused firstly on settlement and then on agriculture. On settlement, I
described the weight and heft of Iberian communities. On agriculture, I suggested some regional
tendencies within Iberian ecology, crops and livestock, and a way in which communities within
these regions might have cooperated with each other. For both of these topics, I painted in broad
strokes chronologically, as they focused on the dynamics of actors that were relatively stable
over time.
This last pair of chapters examines a more temporally-specific set of actors: the locally-produced
coinage of the Republic and early Principate. The ubiquity of money means we tend to think of
it as a simplifying force that replaces a whole swath of complex obligations and goods. Yet
anthropologically this is not correct. In the words of Mary Douglas: “Money is only an extreme
and specialised type of ritual.”976 And recently, the excellent 2011 article of Fleur Kemmers
and Nanouschka Burström has stressed the need to treat ancient coins archaeologically, with
anthropological concerns rather than according to modern economic categories.
Money is better thought of as a chameleon, taking on qualities of the surrounding goods and
obligations as it interacts with them. We lose sight of this quality because money is also – to
976. Douglas 1966, 70.
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greater or lesser extents – fungible. The fungibility of money can make such interactions very
hard to trace. In the modern world, a dollar moves quickly from hard currency to (electronically) written account, from rent to groceries. But fungibility is not an inherent quality. Just as
the use of money is tied into particular contexts, objects and procedures, so too its fluid movement is a complex achievement of physical infrastructure, regulated behaviour, state guarantees,
price-discovering markets and so on. An actor-network perspective reminds us that this effort
must be different for each ‘type’ of interaction and for each transformation into new interactions
(fungibility).
Coin movement, then, is the result of a chain of moments that must have activated and relied
on heterogenous assemblages of users, goods, and knowledges: the tangible and intangible infrastructure that enables coin use. The question therefore is whether the distribution of coins
provides the contours of different assemblages within Iberian groups. Can we see differentiation
of coins and so the mobilisation of different sets of behaviours, values and objects when coins
move? Put another way, are there frontiers within the heterogeneous infrastructure of coin interchangeability? I argue that although coin distributions do heavily overlap, they are differentiated
from each other and so likely used for multiple, distinct sets of activities. By tracing the contours
of coin use, we can attempt to see the outlines of these assemblages.
In the first section of this chapter, I situate the local coinage within its imperial and regional
context by charting the development of a minting tradition in the study area. In the following
sections, I focus on the coins themselves: the problem of determining coin behaviour, followed
by their patterns of circulation, and finally these patterns by individual mint of origin.

6.1 Mints
The basic dynamics of coin use in Iberia can be traced in the shifting patterns of local minting.
This lens comes with the crucial caveat that a ‘mint’ is shorthand for what is likely only the
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temporary re-purposing of a forge for a matter of hours or days for each emission, something that
may have only occurred a handful of times.

977

We should also be very careful about assuming

that minting centres are ‘cities’. We know some of these emitter centres were relatively large, and
many feature in the historical narrative as well: Tyris-Valentia, Arse-Saguntum, Saiti-Saetabi,
Ilici, Kili-Gili and Kelin all fulfil at least one of these criteria. But this leads to an element
of circularity whereby less well-evidenced mints (in the study area, mainly in Teruel and Bajó
Aragón) have tended to be located in known oppidum sites.
Obviously, I present those mints with known or likely locations, with some commentary on the
general area assumed for as yet unlocated mints. Question marks are used to label some mints
where the location is disputed. I categorise these mints according to the metal used, the script
of the legend, and the conventional periodisation. Note the categorisation is based on script
rather than language. The Celtiberian legends were written in a borrowed Levantine (that is,
Northeastern) script and are included within this latter group here. Punic is inferred for some
early anepigraphic coins with Punic motifs from Phoenician colonies. ‘AR’ and ‘AE’ are used
for silver and bronze coins as per convention. For the ‘bronze’ coins, no distinction is made at
this stage between different base metal alloys. The chronological divisions used are conventional
but also can be confusing, as its terms do not align with those used for other archaeological
data..978 As we will see, the Republican or Ibero-Roman coins (minted in the second and early
first century), are generally called ‘Iberian’ (monedas ibéricas), because they often have Iberian
legends and were mainly minted in Iberian rather than colonial towns. The coins minted in the
Triumviral period and early Principate are called ‘Provincial’. This actually leaves a small gap.
This gap will be discussed below. Note that ‘Imperial’ coins are those minted directly by Roman
977. See Ripollès Alegre 1994-5; Howgego 1995; Ripollès Alegre and Llorens 2002 on the production process).
Arse-Saguntum is exceptional, with perhaps 68 emissions (Ripollès Alegre and Llorens Forcada 2002). But most of
the study mints appear to have minted less than 10 emissions, often less than five, and these years or even decades
apart. When we consider that some multiple emissions are sets of asses, semisses and quadrantes with (roughly)
proportionally correct weights that were probably minted around the same time, the life-span of mints appears even
shorter. Looking at the emissions of Valentia, for example, there were only perhaps four points in time when coins
were emitted.
978. Ibid., cf. Ripollès Alegre, Collado, and Delegido 2013, 154-6.
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Imperial authorities, a phenomenon restricted to a very few mints in the provinces from early in
the empire.
The main catalogues used to create these maps were the Corpus Nummum Hispaniae (CNH)
for the Iberian coins, supplemented by Volume I of Roman Provincial Coinage (RPC) for the
Provincial emissions (from the mid-first century).979 Emissions from catalogues are given by
page number followed by the emission number on that page. I use the era-appropriate name,
so Kili for the mint in the Iberian period (pre-Sertorius) and Kili-Gili for the Provincial period
of its bilingual emissions. Because dating within the Iberian period is often based on whether
the coins have been found archaeologically in the siege camps of Numantia, which fell in 133,
pre-Numantine and post-Numantine are sometimes used for the earlier and later Iberian emissions.
Figure 6.1 shows the mints operating in Iberia prior to the Second Punic War. As can be seen,
there is a very thin spread. Greek colonial foundations in the north minted silver coins from the
fifth century while Phoenician colonies to the south minted bronze coins from the fourth century.980 Finally, Arse (Sagunto, V) minted coins from the middle of the fourth century, emitting
around fifteen emissions of silver and four of bronze by the end of the Second Punic War.981 As
the colonial involvement suggests, these coins were not emitted in a vacuum. At the same time,
there was some use of coins from outside the Peninsula. In the study area, predominantly Greek
coins minted in the sixth and fifth century are found in the area near Arse-Saguntum, and those
minted in the fourth century right along the coastal plain.982
979. Villaronga Garriga 1994, Burnett, Amandry, and Ripollès Alegre 1992, 1998. Cf. García-Bellido and Blázquez
2001 and also contributions in García-Bellido and Callegarin 2000 for the Punic mints.
980. The Massiliot colonies of Emporion (Empúries, G) and Rhode (Rosas, G) from the middle of the fifth and the
late fourth centuries, respectively: Villaronga Garriga 1994, 11, Ripollès Alegre 2005b, 187. Cf. Campo Díaz 2005
on Rhode, noting also the emission of some bronze coins, not shown in figure 6.1. The Phoenician colonies of Ebusus
and Gadir from the second half of the fourth century and the early third century, respectively: Ripollès Alegre 2005b,
190-1.
981. Ripollès Alegre and Llorens Forcada 2002, Ripollès Alegre 2005b, 189. This is a similar chronology to that
used by Crawford 1985, 1-2 for adoption and production of coins by Italian groups in the late 4th and 3rd century,
although they were adopted in Magna Graecia in the 6th century. Ibid., 2-6 also argues for a long lead-in period of
use of precious metal by weight (copper, in Etruria) prior to the adoption of coin use but he sees this as an inhibiting
factor.
982. Ripollès Alegre 2011.
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Figure 6.1: Mints pre-237
Figure 6.2 shows the mints operating during or around the time of the Second Punic War.983 In
addition to the mints shown here, a wide range of anepigraphic Hispano-Carthaginian coinage
was minted in gold, silver and bronze, presumably in the south and southeast. At least a proportion of this coinage is conventionally assumed to have been minted in Carthago Nova itself,
which is shown on the map.984 This map also underplays the large numbers of silver drachmae
minted along the eastern seaboard and particularly in the northeast. Many of these are imita983. For silver coins in the Phoenician colonies of Acinipo, Malaka and Sexi, see López Castro and Mora Serrano
2002. For an overview of coinage in the context of the Second Punic War, Chaves Tristán 2012b is crucial.
984. Villaronga Garriga 1994, 63-74, Chaves Tristán 2012b, 157-8.
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Figure 6.2: Second Punic War Mints
tions of drachmae from (pro-Roman) Emporion and Rosas and cannot be attributed to particular
mints.985 Roman victory in this war can also been seen in new Latin issues and a bilingual issue
in the south at the close of the war (or just after).
Figures 6.3 and 6.4 show the mints of the second and early first century. This period is roughly
985. Villaronga Garriga 1994, 33-60, Chaves Tristán 2012b, 161-2, noting the argument of López Sánchez 2010
that the earlier drachmae of Emporion and Massilia (from 218 to 211/209) were minted to help Carthage. Some
writers have described up to 120 cities minting these ‘drachmas ibéricas’, presumably based on the number of
legend variations known Villaronga Garriga 1994, 33-6; García-Bellido and Blázquez 2001, 28. But it seems
likely that a number of these are variations on the name of a single centre: Barkeno/Bakerno; Kese/Tarakonsalir;
Iltita/Iltirta/Tirta/Iltirtasalir and so on. For this reason the actual number of cities minting, even at this time of crisis,
is likely to have been much lower.
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Figure 6.3: ‘Iberian’ Mints 195-130
divided into two in order to show the sequence of minting in Citerior, particularly the floruit of
the ‘jinete’ coinage in the late second and early first century. Figure 6.3, shows the initial spread
of minting from 195 to 130 in the new Roman provinces of Hispania Citerior and Ulterior.986
Clear trends can be see in each province, with mints centred on the Ebro and Guadalquivir valleys, respectively. In Citerior, silver was largely but not completely supplanted by bronze coins.
Levantine (NE) Iberian remained the dominant script, however (being used to write both Iberian
986. These dates are indicative only. 195 in particular signals the coinage is after the Ibero-Roman War of the early
190s but minting is conventionally thought to be more likely from around the 160s.
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and Celtiberian legends). In Ulterior, bronze was the rule (except occasional silver emissions
from Gadir). Also, Latin became the norm, except in the Phoenician colonies along the southern coast and some of the mints in the upper Guadalquivir valley, which used Meridional (SE)
Iberian. The dominance of Meridional Iberian between the two core areas of minting can be seen
in its peripheral presence to each of these areas.

Figure 6.4: ‘Iberian’ Mints 130-72
Figure 6.4 shows mints from around the conclusion of the Meseta Wars in the late 130s through
to the defeat of the Sertorian party in 72.987 This map understates the number of new mints that
987. These dates are a rough guide to the era of minting, which is difficult to establish and was in any case not so
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appear in Citerior, as an overwhelming majority of the mints with no known location from this
period are stylistically attributed to the Ebro valley, Sistema Ibérico and northern Meseta.988 But
it also likely understates mints in Ulterior, as the periodisation of Iberian coins is focused on
Citerior. A number of mints that I have attributed to the period 195 to 130 in Ulterior may also
or instead have minted in this later period, so the apparent reduction in minting is quite possibly
a data artefact.989
Finally, Figure 6.5 shows the Provincial mints that emitted coins during the Caesarian civil war,
Triumviral period, and the early Principate, until minting ceased under Caligula. As can be seen,
a few mints (Kelse-Celsa, Usekerte-Osicerda, Kili-Gili and Saiti-Saetabi) now mint bilingual
coins. These coins appear to be a brief, mid-first century experiment, that is perhaps better understood as part of the Iberian tradition, rather than grouping them with the strictly Provincial
mints, which probably minted slightly later, often following their juridical promotion under Caesar, Augustus or Tiberius. For example, the bilingual coins still incorporate the jinete imagery of
the Iberian period, in contrast to the mixed iconography and the privileging of individual civic
symbols on the Provincial coins of Citerior.990
Notwithstanding this experiment, however, the more widespread change is the abrupt end to
the Iberian tradition of minting in Citerior. Silver emissions are ended except a single emission in Bolskan-Osca.991 Latin replaces Levantine (and Celtiberian) script on the legends. The
change is less drastic in Ulterior but here too, non-Latin legends are dropped, both the bilingual
Meridional-Latin emissions of Kastilo-Castulo and Ibolka-Obulco and the Punic legends of the
old Phoenician colonies. Overall, a much smaller number of mints operates in this period, of
neat.
988. In saying that, there is little to distinguish a jinete coin from these areas from, say, a Valencian mint such as Kili
or a Catalan one such as Iltirta, so some of these coins could also be from other parts of Citerior.
989. As this is outside the study area, I have relied on the CNH, which described many of these mints solely as
‘second century’. Because the Roman camps of the Meseta Wars provide more information on circulation in Citerior,
there is less information for this sub-periodisation of Iberian coins from Ulterior. Some authors have seen the start of
local coinage in Ulterior as lagging a little behind that of Citerior, Keay 1992, 289.
990. Bringing these latter coins closer also to the ‘Iberian’ coins of Ulterior. Although this applies to Kelse-Celsa,
Kili-Gili and Saiti-Saetabi. The coins of Usekerte-Osicerda bear an elephant and a victory (CNH 184:1-2) while the
late billingual coins of Arse-Saguntum often have a helmed (galeada) head and a warship (CNH 313:74-314:77).
991. CNH 213:1.
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Figure 6.5: ‘Provincial’ Mints 72- A.D. 41
which some are important centres that had not minted during the Republic (such as Ilici and
Carthago Nova). This results not in a retraction of areas where minting occurs but a relatively
even, albeit light, distribution of mints.

Comparison with other Republican provinces
This brief summary establishes the basic dynamics of local coinage in Iberia. But the experience in Iberia contains both similarities and differences with contemporary or post-annexation
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experiences in other Republican provinces. The coinage of Sicily also evidences something of a
gap in the aftermath of the Second Punic War. In Iberia, after the sudden florescence of coinage
in this War, there is a gap of at least twenty years but likely closer to forty or fifty years before
the Iberian coinage gathers momentum, as most of the 195 to 130 coins are likely emitted in the
middle of the second century rather than its early decades.992 In Sicily, silver and bronze was
minted in a number of cities before and during the First Punic War, through the interbellum and
in the Second Punic War.993 But there appears to have been a gap in the first half of the second
century, as in Hispania, until new local bronze issues appear in the latter second century.994 The
responsible mints last throughout the Republic, as in Spain. Of course, Sicily was annexed after
the First not the Second Punic War, so if these pauses are related, they should be attributed to
the events of the Second Punic War or the early second century more generally, not to Roman
annexation per se.
The experience in Gaul also suggests that Roman conquest should be understood as a factor
not the factor for the spread of coinage in Iberia.995 Massilian silver and bronze circulated in
southern Gaul prior to the Second Punic War. But coinage saw a large increase in production
(for the Roman side) during this War, with local mints emitting a silver coinage along the same
lines as the Iberian drachmae to the south (although based on the coinage of Rosas rather than
Emporion).996 In the second century, free Narbonensis produced Massiliot silver and Gallic
silver and bronze (in Greek and Iberian scripts) prior to Roman annexation in the 120s. Massilia
and some of the local cities continued minting into the first half of the first century.997 Local
coinages also flourished in central and northern Gaul from the second century until the Caesarian
992. Close dating is difficult. The archaeological contexts of the Meseta wars, particularly the Numantine camps,
provide a terminus ante quem, while these Iberian coins are missing from the contexts of the conquest, meaning that
a ‘high’ chronology suggests the 180s for the first Iberian coins, while a ‘low’ chronology the 160s or 150s.
993. Crawford 1985, 104-10.
994. Ibid., 113, 115.
995. Something stressed by the Spanish authors, particularly Ripollès Alegre 2011 on pre-Second Punic War coin
use along the eastern coast of Iberia. And from an actor-network prespective, attributing anything to a force as unreconstructed as ‘Roman conquest’ obviously is nothing more than a placeholder for analysis of the relevant actors.
996. Crawford 1985, 163-4, 167-8, cf. the discussion of the Narbonense coinage in Villaronga Garriga 1994, 430-42.
997. Crawford 1985, 165.
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conquest.998 As such, the Gallic experience, spread over two distinct coinage traditions – the
‘Celtic’ and the Narbonense – makes the link between the surge in Iberian minting and Roman
conquest problematic to maintain.999
Indeed, comparison with other Republican provinces highlights the particular enthusiasm for
minting amongst the Iberians. There were no comparable coinages in Sardinia or Africa, where
local coinage ceased after Roman annexation, only resuming from the time of the Caesarian civil
wars.1000 Cisalpine Gaul similarly saw local pre-Roman silver coinage cease within a couple
of decades of annexation although some coins continued to circulate in parallel with Roman
coins.1001 In this wider context, however, the die-off in Iberian coinage after the enthusiasm of
the second and early first century may be a part of this broader trend rather than closely related
to the Sertorian War.1002
The final, Provincial phase of local minting has clear parallels in the other western provinces.
Gaul also had a group of ‘indigenous’ mints supplanted by new towns – those sponsored by the
purple – in the Provincial period. After the Caesarian conquest, the predominance of Narbonensis
in the Gallic Republican coinages was reflected in the mints operating from the mid-first century
into the early Principate, with five along the south coast compared to three in central Gaul.1003
But the Narbonense mints of the second and early first century were not those that continued after
Caesar, with the exception of Narbo itself. A similar reduction in Republican minting levels at
the start of the Principate is visible in Sicily. Around twelve cities minted bronzes through to the
998. Allen 1976, Allen 1980, Crawford 1985, 171-2, Sills 2003, Wigg-Wolf 2011. See also Creighton 2000 on the
pre-Roman coinages of Britannia.
999. Allen 1980, 6 identified the distance between the the Celtic and Spanish coinages, but reductively describes the
latter as merely an offshoot of the Roman coinage.
1000. Campo Díaz 2013, 11. Nor in neighbouring, autonomous Numidia. Crawford 1974a, Crawford 1985, 103,
133-8, 140, Burnett, Amandry, and Ripollès Alegre 1992, 162-4, 173, 182. Neither province had the ongoing military operations of Hispania. Although taxation arrangements and payment are not clear, various taxes are attested,
however: Crawford 1985, Van Dommelen 1998, 172-3.
1001. Crawford 1985, 81-3, Dyson 1985, 57-9, the latter of whom notes that these emissions may have been linked to
the effect of Roman incursion and diplomacy on groups in the frontier region, although this suggestion is in keeping
with his focus on the nature of Roman frontier policy.
1002. A conclusion also reached by Ripollès Alegre 2005b, 196 who does not see the Sertorian war as the main impetus
for the Iberian coinage nor its end, seeing it more as a local stimulus that happened to occur at the end of the main
period of Iberian minting.
1003. Burnett, Amandry, and Ripollès Alegre 1992, 147-56.
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end of the Republic but only half that number did so in the early Principate.1004 Hence the trend
in Spain for a dense network of ‘indigenous’ mints to be replaced by a smaller number of mints
in the cities juridically empowered by the Triumviral and Imperial authorities (and for these to
cease opeartion under the later Julio-Claudians) is not unusual.
In summary, even the rough periodisation of the known Iberian mints cannot conceal the boisterous minting from around the mid-second century but it also captures the way in which, over
time, Hispania became more in tune with the trends in other Republican provinces, to the ultimate
detriment of local minting.1005

Trends in the study area
The study area – like Iberia itself – is in some ways anomalous while still taking part in wider
trends of minting. Firstly, the study area contains the exceptional mint of Arse-Saguntum, the
only town to mint in Iberian script prior to the Second Punic War. It also contains at least two of
the few named Second Punic War mints, Arse itself as well as Saiti, and also possibly Iltirkesken
and Orosis (and less likely, Basti). It contains at least two mints that emitted in the Meridional
script, Kelin and the important centre Ikalesken, which minted a large number of denarii.1006
In the north, as the study area includes parts of the Ebro valley and Sistema Ibérico, it picks
up some of the many Levantine mints in the area, of which I treat Orosis, Tamaniu, Iltukoite
and Lakine as study mints.1007 In the centre and west it includes some of the outlier mints of
Citerior: Levantine Kili and Celtiberian Kontrebia Karbika and Erkavika.1008 It also includes
one of the Roman colonies minting in Latin in the second century: Valentia. It includes four
of the five mints to emit bilingual coins in the wake of the Sertorian defeat: Saiti-Saetabi, KiliGili, Arse-Saguntum and Usekerte-Osicerda, missing only the nearby Kelse-Celsa. Finally, it
1004. Burnett, Amandry, and Ripollès Alegre 1992, 167-81.
1005. This dynamic bears some comparison with that identified by Woolf 1998, Chapter 4, esp. 97-8 for the spread
of epigraphic practice in Roman Gaul.
1006. And possibly also the unlocated Urkesken.
1007. And possibly second century Iltirkesken on the southern Catalan coast.
1008. Noting that the latter two are linguistically Celtiberian.
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includes a good selection of the provincial mints: Ilici, Saguntum, Dertosa, Osicerda, Segobriga
and Ercavica.

Figure 6.6: Mints in the study area (Secure or confident location)
The mints with more secure locations are shown in Figure 6.6.1009 Most of these will already be
familiar to the reader from the settlement chapters. Of the others, Ilici is, unsurprisingly, modern
Elx, A. Erkavika-Ercavica is Castro de Santaver (Cañaveruelas, CU).1010 Segobriga is securely
located at Cabeza de Griego (Saelices, CU) and the nearby site of Fosos de Bayona, (Villasviejas,
1009. Provincial Dertosa is secure but its possible second century iteration less so. Accordingly I include it in Figure
6.7.
1010. Burillo Mozota 2008, 64-5.
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CU) is generally identified as its predecessor town and mint, Kontrebia Karbika.1011
Of these mints, there is still some debate over the location of Kili-Gili. Although the general
view is that La Caréncia is the most likely, the distribution of the Iberian emissions does suggest
that this mint may have been located further to the west, in the comarca of Requena-Utiel. Given
the presence of Kelin at Caudete de las Fuentes, however, no obvious candidate is available
and so La Caréncia has been preferred.1012 Additionally, the location of Ikalesken in Iniesta,
CU is often accepted as the best candidate without necessarily being securely supported. The
modern town is located over the old, throwing up occasional finds but preventing systematic
investigation.1013
The mints which are more difficult to locate are shown in Figure 6.7. Iltirkesken is particularly
controversial. Second Punic War Iltirke may correspond to the second century mint Iltirkesken,
and so maybe also to the provincial mint Dertosa (Tortosa, T).1014 But other authors argue for
second century (and presumably Second Punic War) Iltirkesken being located in Solsona.1015
1011. Burillo Mozota 2008, 207.
1012. See discussion in Ripollès Alegre, Collado, and Delegido 2013, 158-9. Note that the distribution of Kili-Gili
coins is less equivocal.
1013. Ripollès Alegre 1999 suggests that this mint may have been further to the southeast, closer to the Cabriel and
Júcar rivers. Luján 2003, 132-3 suggested Castilla la Nueva, Albandea, in the north of Cuenca. Cf. also Martínez
Valle 1994. Note that Ikale(n)sken was initially transcribed as Ikalku(n)sken, e.g., Villaronga Garriga 1994, 324-8.
Ikalesken is now common, following the reading of Ó as Meridional ‘e’ rather than Levantine ‘ku’. Ikalesken may
be the Roman Egelasta (Strabo 3.4.9) which would match the Iberian mint with a noted point on the road network but
there isn’t much evidence beyond their location in the same general area and the similarity of their names.
1014. In this reading (ignoring the common suffixes -salir and -sken), the late 3rd century Iltirke, -8}Kr changes
lightly in the second century versions, primarily -8}Hp and -8}Iv, perhaps with a final M termination as at a
number of other mints, CNH 36:1, 200:1-202:17.
1015. The discussion over the location of Iltirkesken remains unresolved, although it has mainly focused on the second
century emissions (see below). Some scholars have argued for Solsona based on the number of finds in the latter city
(30 coins versus one in each other findspot) and the high proportion of Iltirkesken coins in the nearby hoard of
Balsareny, B. But Pérez Almoguera 2011 has argued for returning Iltirkesken to the traditional location of Tortosa, T.
He argues that as Iltirkesken was one of the earliest mints this fits with the strategically important location of Tortosa;
that the –sken ending seems to indicate it was the important mint of a particular group, and of the two attested groups
that Iltirkesken might represent, the most important mint of the Ilergetes was Iltirta whilst we know of no Ilercavoni
mints prior to the provincial Ilercavonia Dertosa; and also that the metal composition of Iltirkesken is different to
other mints in the region (Iltirta, Bolskan, Kelse and Kese) which also fits better with Tortosa (or near the modern
town). Padrós Martí 2005, 527 includes a discussion and agrees with a third candidate location of Sigarra (Prats de
Rei, B). Diloli Fons 1996 focuses on the shift from the Iberian settlement to the Roman Dertosa. I include Iltirkesken
as a ‘study mint’ and consider distribution from both Tortosa and Solsona (which is near Prats de Rei). See also Ferrer
i Jané et al. 2012.
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Figure 6.7: Mints in the study area (Uncertain location)
Both locations are shown in Figure 6.7.
Orosis is perhaps less controversial as although the exact site is unclear, a location in central
Teruel is commonly accepted.1016 Both La Caridad de Caminreal, TE and Cerro de la Muela,
1016. Note that, Second Punic War Orose may be the Iberian mint Orosis García-Bellido and Blázquez 2001, 305.
In this reading, Orose, /H/M& becomes Orośi(s), /H/Q-(M), CNH 42:40-1, 227:1-5. Beltrán Lloris 2004b, 81
disagrees, disagrees, arguing that the style of Orose is Iberian and its coins are more associated with the coast, presumably in museum collections as I did not come across stray finds of Orose whilst assembling the database. Interestingly,
a number of silver coins from the Second Punic War (from Massilia, Iltirta, Emporion and a Hispano-Carthaginian
mint) have been found in the comarca of Noguera, in the hills to the southwest of Caminreal, also an area known for
mineral deposits. This lends credence to a mint in Teruel at this time.

325

Huesa del Común, TE have been suggested and are shown in Figure 6.7.1017 Tamaniu is conventionally located at La Muela de Hinosoja del Jarque.1018 This identification is not secure but
no better alternative is proposed.1019
The locations of Lakine and Iltukoite are dubious, and may be outside the study area.1020 The
traditional location of Lakine in Alcaine, TE (on the basis of bad homophony) is generally now
rejected in favour of locations on the Ebro, of which the suggestions of Burgo de Ebro and
Fuentes de Ebro are shown in Figure 6.7.1021 Iltukoite is also difficult but is likely in Bajo
Aragón.1022 The traditional location of Oliete, TE is shown here for reference but is suspect. I
do not consider the nearby mint of Belikiom to have been a study mint as it is generally located
in Piquete de la Atalaya (Azuara, Z), outside the study area. But it may have been in Cabezo de
Alcalá (Azaila, TE), inside the study area.1023 And Usekerte-Osicerda is located mainly on the
basis of stray finds in either El Palao de Alcañiz or La Puebla de Híjar (both TE), of which the
former is favoured on the grounds of apparent political importance.1024
1017. Burillo Mozota 2001-2, 174-5 notes that a group of cities of the Celtiberian Belos seem to have been badly
affected by the Sertorian war and suggests Orosis might have been one of these cities, along with Belikiom, Sekaiza
and Bilbilis. On the other hand, he notes the continuance of ‘Ositani’ cities in Bajo Aragón into the early Principate.
A location in central Teruel would also fit better with a possible link between Orosis and the frontier sanctuary of
Peñalba de Villastar just south of Teruel, where the possibly ethnic name eniorosei appears twice, Marco Simón and
Alfaye Villa 2008. but Beltrán Lloris 2004b, 80 suggests Huesa del Común is prefereable on linguistic evidence and
given the weak circulation evidence in La Caridad itself. See also Vicente Redon and Ezquerra Lebrón 2003, 251.
Note that Benavente Serrano, Marco Simón, and Moret 2003, 241 positions Orosis closer to the Ebro, somewhere in
Bajo Aragón.
1018. Burillo Mozota and Herrero Gascon 1983. Damaniu is also used. Asensio Esteban 1995, 77-9 situates Tamaniu
on the linguistic frontier given its coins contain both Celtiberian and (Iberian) Sedetani elements (the repeated initial
‘ta’ and the dolphins respectively).
1019. Note that it is included as an Ebro valley mint in Domínguez Arranz 1979.
1020. Sometimes Ildukoite and Lagine depending on the transliteration. Note that Seteisken, likely located in Sástago,
Z is just outside the study area on the Ebro.
1021. Villaronga Garriga 1994, 226, Burillo Mozota 2001-2, 172. Asensio Esteban 1995, 87-93 sees Lakine as clearly
Bajo Aragón, whichever of the sites on the Ebro is preferred. Burillo Mozota 2008, 234 supports the latter.
1022. Asensio Esteban 1995, 82-3 suggests that Iltukoite becomes Ilugo in Latin and so may be identified with the
unlocated Iulugum or Iologum from Ravenna Itinerary. Regardless of this identification, he sees it as located in Bajo
Aragón but rejects the traditional site of El Palomar de Oliete as occupation at this site ends in the Republican period
while the presence of Iulugum on the Itinerary (if this identification is correct) requires later occupation.
1023. Turiel Ibañez 1996.
1024. Remembering that the Provincial coins give it the rank of municipium. See Beltrán Martinez 1983, 10, Burillo
Mozota 2001-2, Benavente Serrano, Marco Simón, and Moret 2003, 241-3, Amela Valverde 2010b, 12-3. But note
the objection of Beltrán Lloris 2004b, 79 that the literary evidence for Osicerda outlives the site of El Palao, so La
Puebla de Híjar may be more likely.
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Finally, there are some unlocated mints which may have been located in the study area but cannot
be mapped. Urkesken minted three bronze issues with a southeastern script similar to Kelin and
Ikalesken.1025 Although this mint may have been in the same region, its location is unknown and
some authors have suggested a location further down the southeast coast, at Urci near Villaricos.1026 Some time in the second century a further unlocated mint, Abariltur, was in operation.
This is conventionally located in Castelló, due to finds of five coins at Lesera, although there
are others in Empúries, Burriac and the Baleares.1027 The anomalous Neptuno-Victoria coins
mainly found in central València may also be from the second century.1028 And in this period a
mint Titum is also located in the Sistema Ibérico, and if it belongs to the Titti mentioned in the
sources as affected by the synoecism of Sekaiza-Segeda, this mint may have been in the study
area.1029 In the maps above, I located Basti, which is known from both Second Punic War and
second century coins, in Baza, GR. But it is sometimes, (I believe erroneously), located in the
study area.1030 I do not include Basti as a ‘study mint’ in the analysis.
The different metals minted and scripts used in the study mints are summarised in Figures 6.8
and 6.9. Iberian mints have been paired with their successor, Provincial mints. As noted earlier,
this must come with the caveats that mints were not operating anything like continuously. For
this reason I have not attempted to show the eras proportionally in either Figure. The early
dominance of Iberian scripts is clear, reflecting the general trend in Citerior noted above. So too
the experiment with bilingual legends in the mid-first century B.C. Figure 6.8 on the other hand
1025. CNH 329:1-3. See Villaronga Garriga 1980 for a discussion of the bronzes of the Meridional mints in València.
1026. See discussion in Arévalo González 1997, 206-7.
1027. Padrós Martí 2005, 525, and see Villaronga Garriga and Benages 2011, 399.
1028. CNH 319:1.
1029. CNH 296:1. It is unclear if Titum is related to the apparently ethnically named mints of Titiakos and Teitiakos,
if so it is well outside the study area. Cf. the Belli which can be related to Kontrebia Belaiska and Belikiom to the
west of Sekaiza.
1030. CNH 319:1. See Caballeros Cobos 2008 on the identification with Baza, although with no mention of the coins
of Basti. Villaronga Garriga and Benages 2011 suggests due to the imitation drachma that it was in the north of
Edetania. But as the Iberian drachmae of Arse-Saguntum and Saiti-Saetabi were presumably minted after P. Scipio
seized Carthago Nova in 209, it is entirely possible that Basti fell under Roman control at a similar time (either then or
after the battle of Baecula (Santo Tomé, J) in 208) and minted Iberian drachmae. Basti is traditionally seen as written
in northeastern script but Baśti, SQ} may also be southeastern, commensurate with location in Baza, see CNH 53:112,
De Hoz Bravo 2011, 229-30.
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Figure 6.8: Summary of study mints by script
shows both the importance of silver in the Second Punic War (again, part of a wider trend) as
well as an earlier transition from a mix of silver and bronze to solely bronze, effected by the early
first century B.C. at the latest.1031
An interesting point is that there don’t appear to be many ‘lonely mints’, which suggests that
the example of Arse-Saguntum is misleading and there was little comparative advantage, so to
speak, in being the first or only mint in an area. Or perhaps better put, there must have been
strong incentives to copy one’s neighbours after they struck coins, resulting in groups of mints,
first the mid-second century flourish of Kili, Kelin and Ikalesken (added to Saiti and Arse) in
the centre of the study area, then the bloom in Teruel after 130 of Lakine, Iltukoite, Tamaniu and
Orosis (alongside many others just north of the study area).1032

1031. I.e., earlier in comparison to the mid-1st century shift in script employed.
1032. Again, noting that some of these mints may have been located outside the study area.
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Figure 6.9: Summary of study mints by metal

6.2 What do coins do?
With this background in mind, how do Iberian coins act? Certainly, in a lot of ways. Certainly,
in a lot of places. But in which specific ways remains opaque. Attempts to identify a casus
nummorum for the Iberian coinages have found little success.
Early claims that the coinage was demanded by Roman governors either for taxation or legionary
pay have foundered both on the specifics of these institutions and the pattern of minting.1033
The decisive rebuttal to this line of thinking is found in Ñaco del Hoyo and Prieto Arciniega
1999. This work, (along with work on production levels in many mints), largely ruled out regular
taxation and legionary payment as factors in the Republican era. Briefly, there is little evidence
for regular taxation in Iberia prior to Augustus and legionaries did not receive a lot of upfront
cash pay. The authors argue instead for land reorganisation that regularised and commuted rents
into coin as the crucial factor in monetisation. This does not mean that the Roman army was not
1033. Crawford 1969, 82-3, Crawford 1985, 94-100. Although R. C. Knapp 1987 puts some focus on Roman fiscal
and military needs, his observations on Roman disinterest in local minting practices are astute.
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an important vector of monetisation. But Pérez Almoguera 1996, 38 overstates its role when he
states that: “[e]n general se acepta, creo que acertadamente, que las monedas ibéricas cumplen
esencialmente una función militar, de pago a las exigencias de los romanos, y no son un elemento
comercial que circule sino subsidiariamente y en poca cantidad…” although he allows some
exceptions such as Arse which minted instead from “…madurez política y económica.” This
view would now be seen as out-of-date, as we will see when we consider coin circulation in
the study area. Indeed, merely the claim that Citerior differs from Ulterior – in its typologically
uniformity and the allowance of silver emissions – as a result of the direction of Roman governors
founders on the continuity evident in both provinces from the Second Punic War period, as seen
in Figures 6.2 to 6.3.1034
There is little evidence of public building projects in this time or similar ‘state expenditures’, a
common explanation for state minting in the literature on Greek coinage.1035 Use as payment
for local auxiliary units has also been suggested. As attractive as the idea of local ‘equestrians’
clubbing together to co-opt their home town’s identity (and likely also resources) to pay themselves for military service is, again it is difficult to understand how the amounts emitted, the
area of dispersion and the pattern of minting might have arisen if this was the primary motivation.1036
Even for a group of emissions as distinctive as the Iberian denarii, the debate remains split be1034. E.g., García-Bellido 2005-6, 344-5 argues for Roman control in particularly anachronistic terms, envisaging
“un acto de gestión romana que normaliza la moneda, los tipos y la escritura para una mayor eficacia y una mejor
planificación económica y política del territorio, al iqual que hizo Augusto con la nueva moneda imperial.” The
emphasis of Chaves Tristán 2012a, 182 on Roman directives as an exception measure applied in individual cases
rather than a general set of policies is more useful here.
1035. See the summary of the literature by Howgego 1990, who generally emphasises the diverse range of reasons why
states might mint coins. Gozalbes Fernández de Palencia 2003, 143 has argued that a few Ibero-Roman towns could
cover widely ranging levels of their expected expenses but this is unconvincing as their expenditures are unclear, the
levels range as low as 8%, and it ignores non-minting cities. Although note that this is not the case for the Provincial
coinage, when coins were emitted mainly by newly ‘promoted’ coloniae and municipia and at a time when many
were investing in the ‘kit’ of urban, public buildings as well as assuming the public expenses implied by a Roman
municipal constitution, see Gomis Justo 1996-7, 91.
1036. On the apparent high status of at least some equestrian auxiliaries, note the claim of Latin names in early first
century auxiliaries on the Bronze of Ascoli. Cf. Quesada Sanz 1998, 178 on Iberian equestrian auxiliaries. This
purpose would obviously fit nicely – if a little too neatly – with the jinete imagery on the coins.
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tween a range of different (but not mutually exclusive) suggestions.1037 Close attention to very
unequal production levels suggests that while the massive output of just a few mints may have had
a particular function and perhaps have been entangled in the imperatives of Roman government,
some other towns appear to have jumped on the bandwagon with rather sporadic, half-hearted
emissions.1038
As such the default position is now that coin use was primarily developed within the local
economies of Iberian groups as ever increasing types and amounts of exchange were monetised.1039 But even this understanding leaves considerable problems, not least that the pattern
of minting clearly does not approximate the contours of the Ibero-Roman economy.1040 Neither
can it be easily related to, say, areas of Romano-Italic colonisation.1041 Similarly, attempts to
relate coin circulation to the extraction of its constituent ores (or to iron ore extraction) have
been unsuccessful for the study area, although there are examples of monetised mining camps,
particularly in the Sierra Morena.1042 The role left for Republican administrators in this vision
is more indirect, with occasional interventions.1043 Yet there are clear tensions in how Roman
authority is positioned in relation to the Iberian coins.
It is notable, for example, that Latin has an unusual role. There are multiple bilingual coins
combining Latin with each of Levantine and Meridional Iberian and Punic. But no-one appears
to have put Punic and Iberian on the same coin, despite – or because of – their much longer
convivencia.1044 And only a single coin with a bilingual Levantine and Greek legend has been
1037. See the recent summary by Gozalbes Fernández de Palencia 2009, with a summary of possible uses on p. 90,
including a catch-all ‘religious or ritual end’.
1038. Ibid., 86-8.
1039. Ripollès Alegre 2007, 94 describes the main influences on coin circulation as settlement patterns and road
networks, emphasising coin use in cities and so the way that Rome encourage coin use indirectly through its support
for the pre-exist trend of increased urbanism (see also Ripollès Alegre 2005b, 193, Ripollès Alegre 2005a, 81).
1040. Ñaco del Hoyo and Prieto Arciniega 1999, 206 question whether gubernatorial decisions created this misleading
pattern.
1041. On indigenous territorial reorganisation and emissions in Catalunya, see Padrós Martí 2005, esp. 525 and Pérez
Almoguera 1993-4, esp. 210.
1042. See Appendix F.
1043. E.g., Chaves Tristán 2008, 121 suggests some such (unknown) historical reason for the markedly Roman iconography on the coins of Turiaso.
1044. Obviously the provenance of iconography is not nearly so clear cut. Greek, Punic and Italic iconography all
finds its way onto various Iberian coins in various transmuted forms, although we have little understanding of how
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found, minted in Kese-Tarraco likely in the second half of the second century.1045 The rarity of
other languages needing to share space with the local idiom suggests something about the role
of Latin in relation to the purposes of the Iberian coinage. The appearance of Latin on the group
of bilingual coins after the Sertorian defeat has been taken to confirm its use as an assertion of
Roman political legitimacy or legal approbation.1046
Work that traces the continuities between pre-Roman monetary and proto-monetary traditions
and the Ibero-Roman coinages has been more successful in explaining the engagement with
coinage. María Paz García-Bellido observed that the regional tendencies in mint density and
even the metals used could be related to different regional forms of proto-money.1047 In some
areas (the gold-using west and silver-using central east), the traditional use of precious metals
made coin adoption less urgent, while in other areas (notably in Celtiberia) a lack of reliable
pre-monetary objects encouraged a more rapid uptake of minting. Also important is the work of
Pere Pau Ripollès on early coin use along the Mediterranean seaboard, which retained its preeminence for density of coin usage into the Ibero-Roman period.1048 This continuity suggests a
persistent stickiness to familiarity with coin use.
Work that focuses on social or ritual uses of coins has not enjoyed the same success in Spain as
for the Gallic and other provinces.1049 Partly, this is because attention has focused on economic
questions or on more narrowly numismatic matters. Enrique del Rio and Ripollès have recently
these forms were interpreted by their new audiences.
1045. Ripollès Alegre 1982b, who confirms the broader point by noting that this experiment does not appear to have
caught on.
1046. On differing reasons for the adoption of Roman names, language and alphabet in late Republican Italy, see
Häussler 2002.
1047. García-Bellido 2011.
1048. Ripollès Alegre 2011 has written extensively on the importance of traditions of use of silver by weight for a
wide range of transactions on the eastern coast as a precursor to coin use and production in this region prior to the
Second Punic War. See also Campo Díaz 2011; Chaves Tristán and Pliego Vázquez 2011; Chaves Tristán 2012b.
Ripollès Alegre 2005b, 189 argues the small size and ubiquity of these finds suggests ‘routine, everday use by a wide
range of coin users’. Interestingly while Ripollès positions this early use of brute silver as presaging a rational use of
coinage in exchange, other authors have positioned roughly contemporary coin use in (archaic) Greece as still having
many characteristics of gift exchange, with disdain for coin use in exchange evident even in 3rd century texts, Morris
1986.
1049. See Haselgrove 2005 or the issue of Archaeological Dialogues headlined by Aarts 2005. Note as an exception,
Olmos Romera 1995.
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highlighted the emphasis in the Spanish literature on economic questions and numismatic specialisms, with work focusing on counter-marks, metrology, metallurgy, epigraphy, iconography
and the magistracies involved. In comparison, they conclude that “[e]xisten todavía muchas incógnitas sobre la forma en que las monedas encajaban en el entramado social, tanto para propósitos privados como públicos”.1050 But it is also fair to say that Iberian coins are not routinely found
in the kinds of archaeological contexts that have been identified as signifying ritual deposition
for other Iron Age groups: lone finds of high value coins, watery contexts, temple or grave contexts, and so on.1051 What little information there is on clearly sacral uses of coinage tends to
suggests that Iberians may have (slowly) picked up such practices from Romano-Italic or Punic
coin users.1052
More promising has been work that brings out concerns over local, civic identity.1053 The more
clearly differentiated emissions of Ulterior are most obviously suited to this analysis but even the
jinete coinage contain assertions of local identity, starting with the legend naming the minting
community or town.1054 Within the study area, García-Bellido noted that many of the coastal
mints change the dress of the bust on the obverse from a nude chest with a torque to a mantle
1050. Del Río and Ripollès Alegre 2012, 219.
1051. Although there are some notices of coins found in cave sanctuaries: see Coll, Cazorla, and Bayes 1994, 45 for
Cova de les Encantades del Montcabrer (Cabrera del Mar, B) and García Espinosa 2004 for Cova de les Meravelles
(Gandia, V). My thanks to Sonia Machause for bringing these to my attention. A problem here is the difficulty at
times in identifying Iberian sacral contexts as buildings dedicated to religious uses may not be clearly distinguished. A
very few coins are known from contexts such as the necropoleis in Tarragona (a quadrante of Arse) and (unstratified,
a double unit of Sekaiza) at Luzaga, as well a Roman Second Punic War semis in the sanctuary area at La Serreta,
Ripollès Alegre 1982a; Medrano Marqués et al. 1989-90; Gomis Justo 2001; Garrigós Albert and Mellado Rivera
2004. Finally, Llorens Forcada 1995 includes a stray find of a Greek 5th -4th century silver divisor near a grave at
Edeta.
1052. On coins in Punic sanctuaries, including Gadir, Campo Díaz 2013, 23. Similarly, Howgego 2013, 18 notes that
deposition of coins in graves in temperate Europe increased post-Roman incorporation. This is against the general
thesis of Haselgrove and Krmnicek 2012, 240-4 that Rome (inadvertantly) promoted coin uses that broke with preexisting spheres of exchange. Wigg-Wolf 2011, 307 provides a more nuanced account whereby Gallic coinages,
disseminating in tandem with the rise of the Gallic oppida, were tied into an increasing use of general purpose coinage
by non-elite members of society.
1053. García-Bellido 2001, 137 describes coinage as the most informative document we have for Iberian polities. See
also inter alios, Weiss 2005, 68, Howgego 2005. For a parallel argument applied to a different medium and time
period, see Davis and Bennet 1999 on the projection and differentiation of a war-like group identity in Mycenaean
wall paintings.
1054. For the former, see López Castro and Mora Serrano 2002, 211 on the coinage of Malaka or Mora Serrano 2003
on the hispano-punic coins in general.
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and fibula combination, even switching the side of the fibula to display it prominently regardless
of the direction in which the head faces.1055 The inland mints of Kelin and Ikalesken, however,
never make this change. Another group of mints appears to be linked by the repeated use of two
or three dolphins around the central portrait.1056 But despite their often local distributional bias,
the coins do not appear to delineate territories, in the manner seen, for example, in the British
Late Iron Age coinages.1057 A continuing expression of aristocratic values does not explain the
new medium of coinage.
Indeed, the reverse is true. Coins explain some aspects of the changes in the artistic expression of
these values.1058 Many of the jinete ‘units’, related to the Roman as, weigh around ten grams.1059
This weight and considerations of durability necessitate a narrow diameter, often around twentyfive millimetres. The primacy given to the image means that the lettering must be much smaller
than that found on other media. For example, they are around half the height of those used on
many lead tablets found in the study area.1060 This smaller size and the extra care that can be
afforded to design in a mass-production setting exert a pressure on the typography, orthography
and word choice.1061 From here, we could start to think about consequent pressure, over time,
on pronunciation and discourse. And these decisions on design must have been grouped together
with decisions on minting itself, as it appears that itinerant artisans must be gathered to carve the
dies, and the dies must be linked to the size of the blanks, as blanks were clearly not circulated
prior to being struck.1062 As such although the specific decision-makers are unclear, the bringing
1055. García-Bellido 2005-6, 353.
1056. E.g., the coins of Tamaniu, CNH 246:1-247:1 and of Orosis, CNH 227:1-5, García-Bellido 1995, 143.
1057. Sellwood 1984.
1058. As an example of this kind of thinking, I particularly like the work of Creighton 2000 on the Late Iron Age
British coinages, as he brings out the logics that emerge from a medium of serial imagery, or the ways that colour
functions in precious metal alloys.
1059. The weight of Roman asses drops through the period but 10 grams is around the weight of the many late second
century asses that have been found in the study area, around the time that many of the jinete coins were minted,
Crawford 1974a. See also Appendix G for the weight of locally minted bronzes.
1060. Comparing to tablets such as those of Orleyl, Moixent and Camp de Morvedre, Fletcher Valls 1982, 1988; Silgo
Gauche and Tolosa Leal 2000.
1061. Rose 2003, 162 describes coins as the first “close and frequent contact with the written form of their language”
for Celtiberian non-elites and notes that the coins appear to have standardised the Celtiberian alphabet, which had
previously varied by oppidum.
1062. Itinerant artisans: Ripollès Alegre 1994-5, 213.
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together of decisions on minting and design clearly interests particular actors while excluding
others.1063 And in at least one sense, the attention to design seems to have worked, as cut coins,
(improvised half or quarter fractions of a coin), are rare in the Republic, constituting a break from
the pre-Second Punic War mixed hoards of hacksilver and Greek silver coins, including multiple
examples of the latter hacked into smaller fractions.1064
The new directions of argument that open up when we invert this causality, asking what coins can
do rather than why coins are done, informs my discussion of coin circulation in the rest of this
chapter. It is not enough to simply say that the ‘initial’ use of any particular group of emissions
lessens in importance over time, because if coins are to continue circulating – as they clearly
did – then further uses must be found for each movement. Nor does it suffice to point out the
problem with demarcating ‘economic’ from ‘ritual’ use: that even if clear examples of each type
can be identified, a boundary line cannot be maintained.1065 As a brief problematic: ritual still
requires the assemblage of the relevant actors, which is economic. Economic transactions still
require repeated, normative procedures and choices based upon implicit values: activities that
look suspiciously like rituals. All these things are true yet they fail to let coins do any work.
We should use action to tell us about their identity and ‘purpose’, not the other way around. We
do not need to pre-specify their behaviour; in fact, categorising their behaviour in advance is
counter-productive.
For this reason I focus on coin circulation as a way of exploring firstly how coins act.1066 But
more widely, if we return to the starting idea that different coin uses must create and require
different envelopes of procedure and participant, then we are also tracing the contours of diverse
sets of behaviour that could also be related to each other at those points of fungibility where a
1063. On practical processes creating the templates of action, Callon 2002.
1064. Arévalo González 2008, 130, Van Alfen, Almagro Gorbea, and Ripollès Alegre 2008, García-Bellido 2011,
129-30. Some scoring is known, presumably to test metal quality although Rodríguez Casanova and Canto García
2011 have suggested that – based on multiple scores on single coins, and the lack of relation between scoring and the
rarity of the coin – scoring may be a function of some other significance.
1065. Scheidel 2005, Howgego 2013.
1066. This move to use circulation to inform the analysis has been a sticking point in earlier work, for reasons that I will
discuss below. So, e.g., although Beltrán Martinez 1993, 231-5 argues for treating coins like any other archaeological
object, it does not explore circulation in detail.
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coin was used anew. The fact that the Iberian coinages overlap yet also have particular shapes
to their distribution is encouraging and fascinating, as it means that the differentiation and the
appropriateness of a particular coin use were a rich point of decision in the lives of Iberian objects
and people.1067

6.2.1 The coins of Orosis and Tamaniu

(b) Coin with legend tamaniu

(a) Coin with legend orosi

Figure 6.10: Two Iberian units
To make this point more concrete, we can think about the complexity of coin differentiation.
Figure 6.10 shows the obverse and reverse of two bronze coins minted in the study area in the late
second or early first century, one with the legend Orosi and the other with the legend Tamaniu.1068
Are these coins the same? Do they act in the same way?
Coins from Orosis of this emission weigh 9.88 grams on average with a diameter of 24.5 millimetres.1069 Those from Tamaniu of this emission weigh 10.93 grams on average with a diameter
of 25 millimetres.1070 Those actors who weigh these coins on a set of scales might say that the
1067. Cf. Lambrick’s account of the subtleties of Iron Age pottery distributions (in Britain), Lambrick 1984, or Robb’s
description of layers of meaning in neolithic ceramics, Robb 2015.
1068. CNH 227:1, /H/Q- and CNH 246:1, W< B-4. Note also the presence of the initial ‘ta’, W on the obverse
of the latter (behind the head), a relatively common practice on Celtiberian coins. Compare the ‘se’, R& on the
obverse of coins from Sekaiza (CNH 234:23) or the ‘be’, ] on the obverse of coins from Belaiskom (CNH 281:1-2).
Legends as per Villaronga Garriga 1994. Other emissions of Orosi(s) add a final ‘s’, M hence ‘Orosis’ as the common
name for the mint (even though it is likely a case termination). This additional ‘s’ compares with similar endings on
legends from other mints, such as Bilbili, z8z8- and Bilbilis, z8z8-M, and is sometimes transliterated as a ‘z’,
hence Bilbiliz in some works.
1069. Ibid., 227.
1070. Ibid., 246.
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second coin is worth about ten percent more than the first. Actors without a set of scales might
stack the coins to compare their diameter and roughly conclude them to be equivalent. Either
way, an illiterate actor would need to examine closely the designs and lettering to be confident
that these are different coins. One could not even count the dolphins, as other coins from Orosis
also have two dolphins, like the coin from Tamaniu. We should also remember that coins from
the same emission have small variations in weight, let alone within the different emissions from
a single mint. So weight alone would not identify the mint of origin.
Those actors who can read, however, will quickly differentiate the two coins, without necessarily
knowing differences in weight. But were such coins used differently because of this? This is a
difficult question. Wear patterns are hard to interpret and generally not given for individual
coins. Coins from these two mints have a relatively similar distribution, as we will see. And
coins from Orosis and Tamaniu have been found together archaeologically, for example, amongst
eighteen coins in the house of Likinete at the site of La Caridad de Caminreal.1071 Interestingly,
all eighteen of these coins, from seven different mints, weigh roughly the same amount and bear
similar designs, although the riders on the reverse may carry different insignia. This grouping
suggests undifferentiated use. On the other hand, this group of coins is connected to implicit
claims to literacy: this habitation famously contains a mosaic that includes Iberian writing.1072
It may be significant that the only other coin found in La Caridad, an as from Valentia with a
Latin legend, was found in a different structure but also associated with writing, in that case a
tessera.
Moreover, the coins of Orosis are exceptional in Citerior in that a small proportion of them were
counter-marked at some point after emission. Yet even this unusual procedure does not settle the
issue. The coins were counter-marked with an additional ‘o’, / on the obverse.1073 Thus it is
unclear if this addition distinguished the importance of the emitting mint or conversely whether
it made the coins more indistinguishable from other coins circulating with such an initial struck
1071. Beltrán Lloris 2004b.
1072. Vicente Redon and Ezquerra Lebrón 2003.
1073. I.e., for Orosis. Discussion in Gozalbes Fernández de Palencia 1995.
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into their obverse. So are these coins interchangeable, privileging the role of the mould in which
the blank was poured, or are they functionally differentiated, privileging the die from which the
finished coin was struck? Or does it change depending on the situation, the presence of scales, the
literacy of the user? For example, the same way that the divisibility of the coin is not a conceptual
matter but reliant upon the emission and circulation of smaller denominations, especially given
coins are not routinely chopped in half to create such divisors.

6.2.2 Coin database
To conduct the following analyses of coin circulation, I have compiled a database of coins found
in the study area and coins emitted by study mints (regardless of find location). For the latter
information, most of the study mints have a dedicated monograph or article which includes coin
circulation, to which I have added any additional coins encountered in my own research. The
mints lacking dedicated work on circulation are those in Teruel (Usekerte-Osicerda, Osicerda,
Iltukoite, Orosis), Erkavika and Iltirkesken.1074
To populate other coins found in the study area, the most important work is the published thesis
of Pere Pau Ripollès on coinage in Tarraconensis, which provides a quarter of the coins in the
database.1075 There are also additional works on smaller areas, other areas, particular types of
find or particular eras.1076 Then, in addition to the works on coins emitted by the study mints,
I have added coins reported in the main Spanish numismatic journals (Numisma and the Acta
and Gaceta Numismática) as well as any encountered in the archaeological literature for the
region.1077 Doubtless I have missed some coins reported in the latter format, but the identification
1074. Tamaniu and Lakine are covered in Domínguez Arranz 1979, 130-5, 139-41.
1075. Ripollès Alegre 1982a, see also Ripollès Alegre 1980. Unfortunately this is now quite old, and was conducted
before the wealth of archaeological work in these provinces particularly from the late 80s onward.
1076. E.g., Gimeno Salvador and Langa Ortega 1992; Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989; Arévalo
González 2008 for Teruel, inland València and the southern Meseta, Amela Valverde 1990; Chaves Tristán 1996;
Amela Valverde 2010a for hoards, Ruiz López 2010 for finds in Ulterior, including coins minted in Citerior, Lledó
Cardona 2004 for certain cities in the Principate, and so on.
1077. This includes both reports of coin finds from individual sites, such as Abascal Palazón 1989 on Portus Ilicitanus,
and regional summaries, such as Járrega Domínguez 2010 (Chapter 4), which includes a summary of coins found
through La Plana de Castelló. This source is particularly important, however, as many of the earlier compendiums
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(and removal from the database) of a large number of duplicate reports suggests that I have
captured a good representation of the current state of knowledge on coin circulation within the
study area.
There are two central problems with the coin database, regardless of the collection method.1078
Firstly, less than five percent of the coins have an archaeological context. Of the remainder, many
are cataloged not with a precise location or site location but instead simply to the nearest town.
This can happen, for example, when a member of the public hands over a coin to the municipal
archaeologist. In a few instances where I have been unable to precisely locate an archaeological
site, I have exacerbated this problem by also locating the coin find in the nearest town. Additionally, following the example of other authors, I have located a small number of coins from defined
but imprecise areas (notably the ‘Camp de Morvedre’, the plain around Sagunto), simply in the
middle of the relevant area. Unprovenanced coins held in museum collections are removed from
the analysis and only noted for the vague (and possibly misleading) impression of their region
of recovery. This stymies any attempt to categorise coin finds based on, for example, deposition
in certain types of context.1079 For this type of analysis, only the archaeologically recovered
coins can be used. It also implies an even lower level of spatial resolution than that seen in the
settlement chapter. At the scales at which I am working, imprecise locations suffice to give an
impression of circulation patterns. But the detail needed to understand, for example, coin circulation within a given cluster or even between neighbouring clusters, is not available except when
looking at coins recovered from excavated sites.
Secondly, and as perhaps apparent when considering the types of sources used to build the
database, the reporting and compilation of coins introduces biases by area and by mint. Obviously archaeological reports over-represent the coastal provinces, which are more developed
and have more active archaeological museums. Moreover, there is a great deal of unpublished
from the late 70s and even 80s predate the marked increase in archaeological excavation from the 90s and so rely
upon older museum collections, much of which is unprovenanced.
1078. The early complaints of Domínguez Arranz 1979, 255 and Campo Díaz 1982, 58-9 still largely hold true.
1079. Cf. Haselgrove 2005.
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coin data. Where numismatists have published coin circulation for certain mints or areas, this
can give a misleading impression because it populates one area but not a neighbouring one, or
it populates an area with the coins from a certain mint but not other coins that circulated in that
area. This creates problems for judging the borders of coin distributions as well as the overlap
of different distributions. Our best remedy for this is, again, recourse to excavations that show
all the coins present at a particular place and time.
Other imprecisions in the data include the necessity of relying at times on the reported mint name
to determine whether a coin is Iberian or Provincial, a practice which is not always reliable.1080
Additionally, I indicate the number of coins found using a four-point scale. Size one equals one
coin, size two equals two to four coins, size three equals five to ten coins, and size four equals
more than ten coins. Where the number of coins found is given as ‘various’, I conservatively
count this as three coins (size two).
Finally, it should of course be remembered that although the date of emission can often be estimated perhaps within a few decades, and sometimes better, the period of use may be in the
decades or even up to and over one hundred years. Iberian coins minted in the second century
B.C. are found in archaeological contexts of the first century A.D.

This long period of circulation

should keep us alive to the picaresque path that each coin might blaze.
Before presenting the overall results of the database, it is worth discussing the small proportion of coins which do have an archaeological context. There are just under 34,000 coins in the
database. This number is inflated in particular by a hoard with 10,000 coins and six others with
more than 1,000 coins each. And unfortunately, very few hoards actually have an archaeological
context, as they are often find by chance or were found before the use of modern archaeological
techniques. All up, only around 970 have an archaeological context (of varying degrees of quality), coming from around seventy sites. The types of sites in which coins have been found cover
basically every category of Ibero-Roman site that might be imagined: coloniae and municipia,
1080. I.e., Bolskan versus Osca, Kastilo versus Castulo, and so on.
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small and large oppida, hillforts, farms, villages, villae, necropoleis, mining areas, pottery and
metal workshops, olive oil presses, a sanctuary, Roman military camps, thermae and a taverna,
an amphitheatre, caves, outside city walls, in city walls, in building walls, in destruction levels,
and ‘in a bag near the town’.1081 Importantly, coins have been found in both of the small, rural
sites excavated in the comarca of Requena-Utiel: Middle Iberian El Zoquete and Late Iberian
Casa de la Cabeza.1082 But I want to discuss two sites out of the study area that provide a detailed
look at circulation in the Ibero-Roman period.
The first is a nine hecatare oppidum of Llano de la Horca (Santorcaz, M), to the west of the
study area but reasonably well-connected to Kontrebia Karbika and Erkavika-Ercavica.1083 This
oppidum was inhabited from the third to the first century. Coins were found throughout the site,
with some finds in every structure. The coins came from thirteen mints across Citerior, including
examples from Erkavika, Ikalesken and Kontrebia Karbika in the study area. There were also
two coins from Rome and an imitation of a Roman semis. The one coin from Ulterior was
(inevitably) minted in Kastilo. Overall, there were ten denarii (three of which were ‘fakes’, with
a base metal fill) and thirty-three bronzes, mainly asses with some small change and, unusually,
three half coins.1084 In terms of where the coins were recovered, there was some tendency to
be found in bigger rooms or rooms with hearths (overlapping categories).1085 These coins were
apparently lost accidentally over time within the rooms as the site was abandoned rather than
destroyed.1086
The second is 173 coins from the oppidum of Burriac (Cabrera de Mar, El Maresma, B), from ar1081. This last context reported for the La Escuera (San Fulgencio, A) hoard of 52 Hispano-Carthaginian bronzes,
Ripollès Alegre 1982a.
1082. At the former, a Hispano-Carthaginian silver coin, Quixal Santos et al. 2008. At the latter, Iberian bronzes coins
of Arse, Kili and Kastilo, four in the residential area, one in the possible storage and metal-working area, Quixal
Santos et al. 2012; Torregrosa Yago, Quixal Santos, and Mata Parreño 2012.
1083. Gozalbes Fernández de Palencia et al. 2011. The oppidum is attributed to the Carpetani, as are K. Karbika and
Erkavika-Ercavica.
1084. Ibid., 340, something the authors note was more common in the Principate and military camps, although noting
also examples from Kelin.
1085. Summary of the find locations on p. 341
1086. Gozalbes Fernández de Palencia et al. 2011, 343.
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chaeological contexts covering the late third century to the early first century.1087 Here, the coins
come from twenty-three mints in Citerior, including six from the study area (Arse-Saguntum,
Iltirkesken, Abariltur, Kontrebia Karbika, Valentia and Ikalesken); but just four from Ulterior,
as well examples from Rome, Carthage, Massilia, Ebusus and three Gallic mints.1088 The authors
stress the local nature of circulation, not just from Citerior but predominantly from other Catalan
mints. The coins found at Burriac and surrounding sites included thirteen denarii, a half victoriatus and three hundred bronze coins, two-thirds asses. This high proportion of bronze attests
to the use of coins for a wide range of transactions. The authors note that bronze is more likely
to be lost or at least go unrecovered, but do not feel this explains the difference seen. In addition,
and increase presence for mints that emitted divisors over time, complements their emphasis on
the importance of ‘everyday’ bronze coins.1089
Both of these sites are larger towns but the range and number of coins found does put the low
numbers of stray coin finds in perspective.1090 It should be remembered that even for mints that
produced just a few emissions, tens of thousands of coins could be struck from each die.1091
Many emissions of fractions likely only had one set of dies (both obverse and reverse are obviously needed), but the principal emissions of ‘units’ (or asses) even from the ‘smaller’ mints
had ten, twenty or even more dies.1092 As such, total circulation for many mints may well have
been in the order of 100,000.1093 Of these, we are lucky to have circulation information for in
the order of 100 coins, just 0.1 percent of the total emitted.1094 Circulation was simply a lot
denser and more complex than any indication that the coin database can provide. As such, we
1087. Sinner and Martí Garcia 2012, 56-7. The paper also includes coins from some surrounding sites.
1088. Ibid., 58.
1089. Ibid., 60, 70.
1090. Cf. Reece 1993.
1091. Best estimates range from about 5-30,000, Ripollès Alegre 1988, 44. See also discussion in Howgego 1995, 32
which includes must higher figures for later eras.
1092. E.g., Valentia had just one set of dies for its fractions but three and five for one set of semisses and perhaps as
may as fourteen and forty-one reverse dies for its first and second series of asses, Ripollès Alegre 1988. The figures
for Saiti are similar, as are those of Kontrebia Karbika, Ilici and so on, Ripollès Alegre 2007.
1093. But may also have been much higher. Ripollès Alegre and Abascal Palazón 1996, 106 estimate for the Provincial
coinage of Segobriga: 60,000 quadrantes, 100,000 semisses, and 780,000 asses.
1094. Greene 1986, 54 also stresses the poor recovery rates.
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must proceed on the assumption that the circulation information we do have is reflective of the
trends in actual circulation but dramatically understates the intensity of use.

6.3 Patterns of circulation
The overall patterns of circulation reflect the trends already apparent in the spread of mints themselves. These maps show all coins in the database and so the division between the study area,
where all coins were recorded, and the rest of the Peninsula, where only coins from study mints
are recorded, must be borne in mind. These maps exclude unprovenanced coins (obviously) but
also coins found in hoards. They also exclude coins where the era is unknown. So some coins
from mints that emitted both Iberian and Provincial coins are not shown because the coin could
not be assigned to one of these eras. To avoid the superimposed silver coins obscuring bronze
coins found at the same site, I slightly offset both sets in opposing directions. Pre-195 coins
circulated mainly along the coastal areas, with some penetration through the central axis. Silver
and bronze actually show remarkably similar distributions.
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Figure 6.11: Coin circulation pre-195
Coins minted from 195 to 72 still had a heavy bias towards the coast and the east-west axis
stretching from the Valencian plain through Requena-Utiel and into Cuenca.1095 But there is is
also a reasonable spread of coins in almost all areas (excepting parts of the southern Meseta and
Sistema Ibérico). Silver is not as well distributed as bronze, clustering more in the central area
of densest coin use as well as a group of finds in southern Alacant.
As previously discussed, there is a common division in the Iberian coinages around 130 (pre- and
1095. The stretch from the Palancia to the Millars is not only that around the early mint of Arse-Saguntum but also
corresponds to one of the two apparent centres of irrigated land in at least in the Roman period (along with the huerta
de València, which is by contrast much less rich in coin finds. See Almudayna 1991, 53.
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Figure 6.12: Coin circulation 195-72
post-Numantine coins). Figure 6.13 presents all the Iberian coins from Figure 6.12 for which this
breakdown could be applied. As can be seen, coin circulation is concentrated in the centre and
south in the earlier period and more evenly spread throughout the area in the later period. This
pattern is related to the period in which the study mints emitted coins and so may be influenced
by the data collection method, but also includes coin finds from a wider range of mints so appears
to also reflect an actual relation between an uptick in minting and circulation in the north after
the 130s.
Finally, the change to coins minted in the Provincial period is immediately noticeable (Figure
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(a) 195-130

(b) 130-72

Figure 6.13: Coin circulation 195-72 (pre- and post-Numantia)
6.14). Although coins continue to circulate through much of the study area, they are notably more
‘channeled’ along the coast, major roads, and in large towns.1096 Although bronze continues
having a greater presence through the inland regions, it is not nearly as widespread on the ground
as in the Iberian period. And silver circulation is much more reduced even than in the Iberian
period.
This reduction matches the picture that we have seen in the settlement chapters. Obviously, with
a much lower number of sites being present in inland regions, a thinner spread of coin finds is to
be expected.

1096. In particular, one can trace the course of the via Augusta from Castelló to Ilici, along with its alternative route
around the Cabo de la Nau.
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Figure 6.14: Coin circulation 72-A.D. 41
Circulation by area of origin
The next sets of maps brings out differentiation between different types of coin. I classify coin
finds according to whether the mint was located in the study area; Citerior (but not the study
area); Ulterior; or was an extra-peninsular (‘foreign’) mint; with a separate category for the
mint of Rome. I exclude hoard finds from this analysis (hoards are discussed in the section
below).
Figure 6.15 shows differentiatial circulation of silver in the Iberian period. Silver from the local
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Figure 6.15: Coin circulation by area of origin (AR, Iberian)
mints of Arse-Saguntum, Ikalesken and Kontrebia Karbika was, unsurprisingly, clustered in the
central belt and does not penetrate the north or the south of the study area.1097 Silver coins from
Citerior, on the other hand, are found through the north of the study area, as well as in the central
belt. These too do not penetrate the south. Instead, the south, (along with the central belt again)
has silver coins from the mint in Rome circulating. This suggests three largely separate, regional
silver circulations.
1097. The silver known was mainly emitted from the first two of these mints, almost all the silver finds of K. Karbika
are hoard finds, many of which are found in Ulterior. See Figure 6.31.
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Figure 6.16: Coin circulation by area of origin (AE, Iberian)
The picture for bronze is more complicated. Iberian bronze is minted through the centre, west
and north of the study area, but circulates throughout, including in the south (where silver from
the study mints does not reach).1098 Iberian bronze minted in the rest of Citerior also travels
throughout the study area, if with a lighter presence in the southwest and a heavier presence in
the north, as we might expect. But there is no converse distribution of coins minted in Ulterior.
1098. In a few instances, these maps show coins minted from outside the study area and found just outside the study
area. I have included these coins in the database when found in order to lessen edge effects, but the information
from outside the study area should still be taken with the caution that far fewer sources have been consulted and the
information primarily relates to coins minted inside the study area that travelled beyond its borders.
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These coins are apparently not moving into the study area overland, although a few are known in
the comarca of Requena-Utiel, with the Meridional mint Kastilo-Castulo being prominent among
these finds. Instead the coins of Ulterior circulate on the same basis as those of extra-peninsular
mints, being found principally on the Valencian coastal plain and on the southern Alicantine
coast. The coins from the mint in Rome have a similar circulation although it is interesting to
see a strong presence in the south, an area which only had the geographically intermediate mint
of Saiti operating in this period.1099

Figure 6.17: Coin circulation by area of origin (AR, Provincial)
1099. This distribution re-traces that of Roman silver, seen in Figure 6.15.
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Silver circulation drops away in the Provincial period, as we might expect given the cessation of
silver minting though the Peninsula (with a couple of exceptions). But even very little silver from
the mint of Rome is found - remembering that I am excluding any Roman coins post-Caligula on
the basis that they are not contemporary with the local Provincial coinage. This picture may be a
little understated in that my research does not cover as many sites of the early Principate, but the
much fuller picture for bronze circulation (Figure 6.18) suggests it is a reasonable impression of
silver circulation.

Figure 6.18: Coin circulation by area of origin (AE, Provincial)
In the Provincial period, bronze minted in the study are again is spread throughout the study area.
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Although this period, as discussed for Figure 6.14 has a noticeable ‘channeling’ effect where coin
finds are concentrated along particular routes rather than being as evenly distributed across the
landscape. Bronze from other mints in Citerior is similarly spread throughout the study area
but not as evenly, again it is channeled into particular areas. The same trends from the Iberian
period continue for the remaining mints. The coins of Ulterior and any extra-peninsular mints
are clustered on two groups: on the central coast and on the southern Alicantine coast around
Ilici. The Roman coins have a somewhat deeper penetration being present not just on the coastal
plain but also reaching partway into the interior along particular routes.
In conclusion, study and other Citerior mints have a good degree of overlap in their distribution
in both main periods. The coins of Ulterior and foreign coins also have similar distributions,
an unexpected result. The coins of Rome have somewhat greater penetration than the latter two
categories, but still are very constrained, with nowhere near the widespread use as the local
and ‘semi-local’ (Citerior) bronzes. The patterns of regionality are not fully explicable by mint
locations within the study area, although these have some bearing on the weight of different
distributions. Instead, and as we shall explore further when considering circulation by individual
mint, complex sets of differentiation are occurring based on both the metal of the coin but also
its origin.

Hoards
A further demonstration of differential patterns of coin use can be seen in the practice(s) of
hoarding.1100 Both defining and interpreting hoards is subjective, enough so that one author has
called for a replacement of this term with the more neutral ‘wealth deposits’.1101 Often it is not
clear whether a ‘hoard’ was intentionally deposited or not, and in the former case, whether the
1100. Remembering that bronze as well as silver coins could be hoarded: Aitchison 1988, 275, Woolf 1992, 214.
1101. Oras 2013, obviously bearing some relation to the more general archaeological jargon of ‘structured deposition’.
Cf. Garrow 2012.
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intention was to retrieve the money at a later date or not.1102 This is particularly the case where
the context of the hoard is unknown.

Figure 6.19: Coin circulation and hoards (pre-195)
In these maps I show the circulation of bronze and silver coins in each era against the distribution of hoard finds, distinguishing hoards also by the metal of the coins they contain. Overall,
the pattern of hoard finds does roughly match the known distribution of coins. Some regional
variation in structured deposition is evident, however. Authors have stressed its role in ‘southern
1102. Reece 1988. And Roymans 2004, 47-9 has stressed that single gold coins at rural sites (in the northwest
provinces) are more likely to have been intentionally deposited than lost of ‘stored’. Such coins would not be considered as ‘hoards’ in earlier numismatic literature but should be considered as wealth deposits or structured depositions.
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Celtiberia and Oretania’ (centred on Cuenca province). This is evident in Figure 6.19, bearing
in mind that an additional two hoards with poor provenance are related to this area (the X4 and
Southeastern Celtiberia hoards). The importance of silver over bronze is treasuring practices is
also clear.

Figure 6.20: Coin circulation and hoards (195-72)
This same regional cluster in hoards is evident in the Iberian period, to which we might add a
number of hoards on the border of Alacant and Murcia and another group in the middle Ebro
valley (Figure 6.20). The last is often related to the Sertorian War. The continuing preference for
silver in deposition is clear, even in a period when (lower value) bronze coins are predominant
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in the distribution.

Figure 6.21: Coin circulation and hoards (72- A.D. 41)
The level of hoarding appears to drop substantially in the Provincial period, and the hoards are
more evenly split between silver and bronze coin hoards (Figure 6.21).
At times, hoarding is treated as a ritual activity with regional biases, while at other times it
is seen as a rational economic practice of dirt-based banking, with regional find patterns being
explicable by historical events that affect individuals in a particular region, disrupting the normal
levels of ‘withdrawal’. Both explanations may be useful but are difficult to prove and unwise to
generalise. The broader point is that hoarding is a type of coin use, and so regional tendencies
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in hoarding should be seen as according with broader theories of regionally differentiated use in
other respects. The challenge it to trace the contours of these different uses in the distributions,
as these are the outlines of multiple communities of coin-users.

6.4 Patterns of circulation by mint
Circulation by individual mint provides the best opportunity to see the contours of different sets
of behaviours and participants, although this potential is somewhat compromised by poor levels
of preservation for particular mints. Comparing circulation from different mints is somewhat
complex due to obvious biases in their distribution, particularly when the coverage of coin finds is
also geographically biased. Nonetheless, some trends are recoverable. Furthermore, differences
in the behaviour of coins from a single mint, either simultaneously or over time, are especially
striking. Again, the maps exclude coins from mints, unprovenanced museum, and where the
period of minting is unclear. These maps do include hoard finds within the circulation for each
mints. Hoard finds were excluded from analysis of multiple types of coins as they present a
different picture of overlapping circulations than stray finds, yet they seem relevant for each
mint’s circulation and so are included here.

6.4.1 Early circulation (Arse)
Arse is the only study mint where is is possible to show early circulation.1103 As such, comparisons are not feasible. The silver and bronze coins minted in Arse before and during the Second
Punic War are shown in Figure 6.22.1104 Silver travels much further afield than bronze in this
1103. Thanks to Gozalbes Fernández de Palencia and Ripollès Alegre 2002.
1104. For each mint, I will cover all its sources for circulation when it is first introduced. Circulation for ArseSaguntum is mainly from Ibid. See also Ripollès Alegre 1982a, 1988, 2001; Almudena Dominguez and Pilar Galindo
1984; Villaronga Garriga 1988; Abascal Palazón 1989; Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989;
Llorens Forcada 1995; Gomis Justo 1996; Alberola and Abascal Palazón 1998; Gozalbes Fernández de Palencia
1999; Lledó Cardona 2001; Sills 2003; Beltrán Lloris 2004b; Balsera Moraño 2006; Rodríguez Casanova 2008; Van
Alfen, Almagro Gorbea, and Ripollès Alegre 2008; Ruiz López 2010; Torregrosa Yago, Quixal Santos, and Mata
Parreño 2012; Ripollès Alegre, Collado, and Delegido 2013. For the Second Punic War silver coinage of Saiti, coins
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Figure 6.22: Arse silver and bronze circulation, pre-195
period, the latter being concentrated quite tightly around Arse-Saguntum itself. As seen in Figure 6.11, which looked at circulation of all silver and bronze in this period, this distinction is
particular to Arse-Saguntum. But the distribution for all coins may be more affected by Second
Punic War finds, when there was a sudden uptick in coinage in general, while coin losses for
Arse-Saguntum more likely reflect a longer period of use.
are included in the Valeria and X4 hoards. Not shown are silver coins from La Plana de Utiel, València province,
southeast Cuenca, and the (southeastern) so-called X4 hoard.
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6.4.2 Iberian circulation (195-130)
With the richest circulation data and the greatest spread of mints in operation, this period provides the best evidence for differences in coin circulation. Mints such as Arse-Saguntum, Saiti
and Ikalesken exhibit different sets of behaviours within the same era. Other mints have less
information but still show hints of regional differences in circulation patterns.

Arse-Saguntum

Figure 6.23: Arse-Saguntum silver and bronze circulation, 195-72

358

The Iberian coinage of Arse-Saguntum is much more numerous. Figure 6.23 shows this new
pattern of circulation.1105 Although silver still travels afield, there is a marked disparity between
silver passing to Ulterior and bronze travelling through Citerior. Within the study area, it is
bronze that travels further, appearing throughout the region. Silver is concentrated within the
region between Arse-Saguntum itself and Edeta.

Figure 6.24: Arse-Saguntum bronze circulation, 195-72 (Close up)
For the bronze coinage, we might suggest three modes of circulation (in a closer view of the
1105. Not shown are poorly provenanced bronze finds from Alto Palancia, Alto Vinalopó, the provinces of Albacete,
Murcia and València as well as museum pieces in Catalunya, Alacant, Eivissa, Girona, Castelló, Tarragona and Alcoi.
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same distribution, Figure 6.24). Within a notional ‘territory’ of the coast immediately around
Arse-Saguntum, there is a very dense distribution. In much of the central belt, there is a second
level of density which still has finds in multiple sites within each geographical region (around
each of Edeta, Kili and Kelin, up the Palancia and in La Serranía.) Otherwise, we could talk
of a final loose distribution in the hills of northern Castelló, the southeast Meseta and parts of
Alacant.

(a) 195-130

(b) 130-72

Figure 6.25: Arse-Saguntum bronze circulation
It is possible to break down much of the bronze circulation into that of pre- and post-Numantine
emissions. But the two distributions are pretty similar, with perhaps some shift in emphasis from
the centre-west of the study area to the north (Figures 6.25a to 6.25b).

Saiti
Figure 6.26 shows the circulation of bronze Iberian coins from Saiti.1106 Thinking back to the
density of usage of coins from Arse-Saguntum around the mint itself, this pattern is not apparent
1106. This map includes bronze coins from Saiti where the era is unclear, of which a few may have been minted
after 72. Not shown are poorly provenanced bronze finds from Alto Vinalopó, Catalunya and Bajo Aragón as well
as museum pieces in Alacant, Barcelona, Girona, Castelló, Manresa, B., Tarragona and Alcoi. The bronzes include
coins in the Azaila (I and II) and Iniesta, CU hoards.

360

Figure 6.26: Saiti bronze circulation, 195-72
for Saiti. This may be a data preservation issue as the plain around modern Xátiva has heavily
affected by historical practices such as alluivation and rice growing. Yet the coastal plain around
Sagunto also has relatively poor preservation, with most known sites from the foothills of the
Sierra de Javalambre or along the Palancia. Saiti does have the second level of moderately
intense coin circulation in neighbouring regions: the Alicantine coast and southern Alacant, the
areas around Kili, Kelin and Arse-Saguntum. And then finally it also has a wider dispersion of
outlying stray finds. It is interesting that the relationship with Arse-Saguntum is not reciprocal,
however. Coins from Saiti are found in in both the south and centre of the study area in good
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numbers while the coins from Arse-Saguntum do not have much of a presence in the south.

Ikalesken

Figure 6.27: Ikalesken bronze circulation, 195-130
Ikalesken minted both silver and bronze in the second and early first century (Figure 6.27).1107
1107. The main article for silver circulation is Villaronga Garriga 1988, for bronze circulation, Ripollès Alegre 1999.
See also Ripollès Alegre 1982a, 2001; Almudena Dominguez and Pilar Galindo 1984; Arroyo Ilera, Mata Parreño, and
Ribera Lacomba 1989; Vidal Gonzalez 1989; Alberola and Abascal Palazón 1998; Gozalbes Fernández de Palencia
and Ripollès Alegre 2002; Ruiz López 2010; Ripollès Alegre, Collado, and Delegido 2013. Not shown are poorly
provenanced silver finds from Murcia province and museum pieces in Barcelona and Eivissa and bronze finds from
Alto Vinalopó, Munda and along the Xúquer as well as museum pieces in Alacant and Tarragona.
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The circulation from Ikalesken overlaps with that of Arse-Saguntum and Saiti around Kelin (the
comarca of Requena-Utiel) although it appears to have a different distribution there. A problem
with this overlap is that the work on circulation of coins of Ikalesken, which populates a lot of
Cuenca, is not complemented by a lot of sources for the circulation of all mints in Cuenca, as such
there are likely unreported finds from other mints in this province. If we consider the densest,
‘territoral’ or ‘local’ circulation that we saw for Arse-Saguntum but not for Saiti, this is apparent
in the circulation around Ikalesken itself but also perhaps in the northern half of the comarca
of Requena-Utiel. Other than these two points of dense circulation, we could mainly talk about
outliers (and a much smaller cluster around Kontrebia Karbika). The coinage of Ikalesken does
not seem to be circulating outside these core areas with the same penetration as that of Saiti
through its surrounding regions, nor that of Arse-Saguntum through the central belt.

Kelin
The mid-second century bronzes of Kelin are shown in Figure 6.28.1108 With so little information, it is difficult to say whether we should imagine these coins acting in the ‘territorial’ mode
of those immediately around Arse-Saguntum or Ikalesken, or more in the medium level of dispersion through the region also seen in the bronzes of Arse-Saguntum and Saiti. Instead there is
only a bilateral relation between Kelin and Kili with each having some satellite finds.

1108. The main article for circulation is Ripollès Alegre 2001. See also Ripollès Alegre 1982a; Llorens Forcada 1984;
Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989; Ripollès Alegre, Collado, and Delegido 2013. Not shown are
five poorly provenanced coins from the País Valencià and from museum collections in Évora, Alcoi and Tarragona.
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Figure 6.28: Kelin bronze circulation, 195-130
Kili
The mid-second century bronzes of Kili are shown in Figure 6.29.1109 Kili has not only the
same problems as Kelin in terms of circulation but also fulfils the other side of the reciprocal
circulation relationship with that mint. The four sites around Kelin with coins from Kili suggests
that perhaps this coinage is circulating very densely in limited territories and it is interesting that
1109. The main article for circulation is Ripollès Alegre, Collado, and Delegido 2013. See also Ripollès Alegre
1982a, 2001; Llorens Forcada 1984; Mateu y Llopis 1985-6; Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989;
Rodríguez Casanova 2008; Garrigós Albert and Mellado Rivera 2008-2009; Ruiz López 2010; Torregrosa Yago,
Quixal Santos, and Mata Parreño 2012 Not shown are poorly provenanced coins from the País Valencià.

364

Figure 6.29: Kili bronze circulation, 195-130
the outlying coins known are from the areas around each of Arse-Saguntum, Edeta and Ikalesken.
But as with Kelin, this mint awaits further information to characterise its circulation.

Erkavika
Finally, Erkavika minted in second or early first century (and as Ercavica in the Principate, see
below).1110 Unfortunately there are again very few coins with which to characterise the circula1110. Circulation from Almudena Dominguez and Pilar Galindo 1984; Abascal Palazón 1989; Rodríguez Casanova
2008; Ruiz López 2010; Gozalbes Fernández de Palencia et al. 2011. There is no circulation information in the article
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Figure 6.30: Erkavika bronze circulation, 195-130
tion. There is only the suggestion of a reasonably wide dispersion to the northwest.

6.4.3 Iberian circulation (130-72)
There is less information for the individual mints that emitted after the Meseta Wars, partly
because they are located in areas with less information on coin circulation in general but at the
same time, as we are talking about a different time frame and new regions, differences in coin use
on Erkavika by Gomis Justo 1995. Not shown are two examples from Museu de Évora.
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are not surprising. In general, use of coins from these mints seems to leave a lighter footprint,
with dispersion of smaller quantities over wide areas.

Kontrebia Karbika

Figure 6.31: Kontrebia Karbika silver and bronze circulation, 130-72
Kontrebia Karbika minted silver and bronze in the late second and early first century. Early
works confuse Kontrebia Karbika with Kontrebia Belaiska (Cabezo de las Minas, Botorrita, Z),
not helped by some coins only containg the legend Kontebakom (that is, Kontrebia).1111 Figure
1111. Thankfully, a third Kontrebia, Leukade (Aguilar del Río Alhama, LO), does not appear to have minted. See
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6.31 shows circulation of silver and bronze.1112 The large amounts of silver found in the south
are almost all hoards. Note the opposite direction to the bias in the bronze coins.
Although the dispersion of bronze coins from Karbika has some similarities with that of Erkavika,
with many coins moving in a wide fan to the northwest, there are also evident links down to the
central belt and south that were not seen for Erkavika.

Tamaniu
The late second or early first century bronzes of Tamaniu are shown in Figure 6.32.1113 Unfortunately, essentially all the coins are outliers, but the general impression is of very wide dispersal
without notable areas of concentration.

discussion in Burillo Mozota 2008, 206-7. The distribution of ‘Kontebakom’ coins suggests they are more likely to
have originated in K. Belaiska than K. Karbika.
1112. Circulation fromRipollès Alegre 1982a; Almudena Dominguez and Pilar Galindo 1984; Villaronga Garriga
1988; Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989; Chaves Tristán 1996; Abascal and Ripollès Alegre
2000; Gomis Justo 2001; Gozalbes Fernández de Palencia and Ripollès Alegre 2002; Rodríguez Casanova 2008;
Ruiz López 2010; Sinner and Martí Garcia 2012; Ripollès Alegre, Collado, and Delegido 2013. Included are hoard
finds from Azaila, Cazlona, Marrubiales de Córdoba and Los Villares, J. Not shown are poorly provenanced coins
from Murcia province and from museum collections in Alacant, Albacete, Cáceres, Tarragona, Alcoi, Numantia and
the Casa del Alcaide and Griesen University (Germany) collections. Also not shown are two bronze find sites in the
west of the Peninsula, from Botija and Badajoz and a silver hoard from Cádiz.
1113. Circulation from Martín Valls 1967; Domínguez Arranz 1979; Ripollès Alegre 1982a; Almudena Dominguez
and Pilar Galindo 1984; Ripollès Alegre 1985; Vidal Gonzalez 1989; Medrano Marqués et al. 1989-90; Gomis Justo
2001; Gozalbes Fernández de Palencia and Ripollès Alegre 2002; Beltrán Lloris 2004b; Ruiz López 2010; Ripollès
Alegre, Collado, and Delegido 2013. Hoard finds from Azaila are included. Not shown are poorly provenanced
coins from Castelló and Valéncia provinces, País Valencià and from museum collections in Alacant, Girona, Castelló,
Évora, Manresa and Lisbon.

368

Figure 6.32: Tamaniu bronze circulation, 130-72
Orosis
The late second or early first century bronzes of Orosis are shown in Figure 6.33.1114 Like
Tamaniu, the circulation of Orosis is essentially composed solely of outlying finds with no core
of concentrated use.
1114. Circulation from Martín Valls 1967; Ripollès Alegre 1982a; Mateu y Llopis 1985-6; Asensio Esteban 1995;
Gomis Justo 2001; Gozalbes Fernández de Palencia and Ripollès Alegre 2002; Beltrán Lloris 2004b; Rodríguez
Casanova 2008; Ruiz López 2010; Ripollès Alegre, Collado, and Delegido 2013. Hoard finds from Azaila are included. Not shown are poorly provenanced coins from Pamplona and Murcia provinces, Aragón, Catalunya, País
Valencià and from museum collections in Girona, Évora and Tarragona. The distribution of the Second Punic War
drachmae of ‘Orose’ is unknown.

369

Figure 6.33: Orosis bronze circulation, 130-72
Iltukoite
The limited picture of distribution for the late second to early first century bronzes of Iltukoite is
shown in Figure 6.34.1115 The coins from this mint should probably be understood in the same
way as those of Tamaniu and Orosis.
1115. Circulation data from Ripollès Alegre 1982a; Almudena Dominguez and Pilar Galindo 1984; Gimeno Salvador
and Langa Ortega 1992; Gomis Justo 2001; Gozalbes Fernández de Palencia and Ripollès Alegre 2002; Ripollès
Alegre, Collado, and Delegido 2013. Not shown is a poorly provenanced coin from Bajo Aragón.

370

Figure 6.34: Iltukoite bronze circulation, 130-72
Lakine
The distribution for the late second to early first century bronzes of Lakine is shown in Figure
6.35.1116 To the previous three mints, we can add Lakine as a fourth mint with a light dispersal,
although the coins of Lakine do not actually have the same dispersal to the south seen for the
1116. Circulation data from Domínguez Arranz 1979; Ripollès Alegre 1982a; Almudena Dominguez and Pilar
Galindo 1984; Aguelo Val and Camon Villa 1983; Medrano Marqués et al. 1989-90; Asensio Esteban 1995; Gozalbes
Fernández de Palencia and Ripollès Alegre 2002; Rodríguez Casanova 2008; Ruiz López 2010. Hoard finds from
Azaila are included. Not shown is a poorly provenanced coin from Bajo Aragón and coins from museum collections in
Évora, Tarragona and Zaragoza. Note that the coins found in La Corona de Fuentes de Ebro have not been published,
so the scale used is a placeholder only.
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Figure 6.35: Lakine bronze circulation, 130-72
others.1117
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Figure 6.36: Iltirkesken bronze circulation, 130-72
Iltirkesken
Figure 6.36 shows the late second to early first century bronzes of Iltirkesken.1118 The strong
argument of the distribution for a location in or near Solsona is evident.1119 Interestingly, the
1117. Supporting its location on the Ebro, likely further to the north than the other mints.
1118. Circulation data from Ripollès Alegre 1982a; Almudena Dominguez and Pilar Galindo 1984; Sinner and Martí
Garcia 2012. Not shown are poorly provenanced coins from Bajo Aragón and Lleida province as well as from museum
collections in Barcelona, Manresa, Castelló and Tarragona. Along with hoard finds in Balsareny, B (see below) there
are also finds in Azaila and Canoves, B hoards. A single silver imitation drachma of Iltirke has been found in Teya,
B.
1119. The large number of nearby coins is the hoard of Balsareny, B. But note that this hoard also contains a large
number of coins from Kese, which implies that locating Iltirkesken in Tortosa would not rule out a strong presence in
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circulation of coins from Iltirkesken seems to mimic the denser regional circulations seen for the
mints in the centre of the study area.

Valentia

Figure 6.37: Valentia bronze circulation, 138-75
Figure 6.37 shows the late second to early first century bronzes of Valentia.1120 Given the lack
the Balsareny hoard.
1120. Circulation mainly in the monograph by Ripollès Alegre 1988. See also Ripollès Alegre 1982a; Almudena
Dominguez and Pilar Galindo 1984; Llorens Forcada 1995; Gozalbes Fernández de Palencia and Ripollès Alegre
2002; Sinner and Martí Garcia 2012; Ripollès Alegre, Collado, and Delegido 2013. Hoards finds from Azaila and
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of finds for nearby Kelin and Kili, it can best be compared with Arse-Saguntum, Ikalesken and
Saiti. Leaving aside some outlying coins, the distribution suggest a more circumscribed orbit,
without the kind of dense local coverage seen for Arse-Saguntum and Ikalesken. This finding
raises questions about its relationships with local communities given its colonial status.

6.4.4 Provincial circulation (72-31)
The first stage of the technically ‘Provincial’ coinage is the group of transitional, bilingual mints
that likely emitted in the mid-first century B.C. Again, information is lacking for some mints,
with only Arse-Saguntum and Saiti-Saetabi having more than three find spots.1121 For these
mints, the pattern does not appear to have changed significantly from than of the Iberian period.

Arse-Saguntum
Figure 6.38 shows the circulation of the bilingual and Latin bronzes of Arse-Saguntum in the
first century B.C. and early first century A.D.

1122

Given the much lower number of coins, it

is striking that the distribution largely follows the contours of the earlier Iberian coinages, with
high density immediately around the city itself, a radius of medium density in the surrounding
regions (although with more of a northern bias than before), and occasional outliers. As with the
Iberian coinage, the weakest connection is to the south.

Borriol, CS are included. Not shown are poorly provenanced coins from Jaén and Murcia provinces and País Valencià
and coins from museum collections in Girona, Castelló, Tarragona and Alcoi. Also a find in Évora is off the map.
1121. Remembering that the emissions of the former stretch down to the early Principate.
1122. Sources for circulation data were discussed in n. 1104. Not shown are poorly provenanced bronze finds from
Catalunya, Galicia and Murcia as well as museum pieces in Barcelona, Castelló and Tarragona. Also not shown are
two find spots in the upper Ebro, three in northern Catalunya and two in western Castilla y León.
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Figure 6.38: Arse-Saguntum bronze circulation 72-Tiberius
Saiti-Saetabi
Figure 6.39 shows the mid-first century bilingual bronzes of Saiti-Saetabi.1123 These also show
a lighter version of the Iberian circulation patterns, with a light footprint along the coastal regions.
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Figure 6.39: Saiti-Saetabi bronze circulation, 72-31
Kili-Gili
The limited information on the distribution of the mid-first century bilingual bronzes of Kili-Gili
is shown in Figure 6.40.1124 As with the last two mints, the pattern matches that of the Iberian
era, simply with fewer coins.
1123. Sources for circulation data were discussed in n. 1106. Not shown is one bilingual bronze coin from the País
Valencià. Also not shown are two outlying finds, one in Badajoz and one in Girona.
1124. Sources for circulation data were discussed in n. 1109.
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Figure 6.40: Kili-Gili bronze circulation, 72-31
Usekerte-Osicerda
The equally limited information for the mid-first century bilingual bronzes of Usekerte-Osicerda
is shown in Figure 6.41.1125 In this case there is no pre-Sertorian emission for comparison. Neither can this ‘distribution’ be compared to that for the early first century A.D. emissions of the
1125. Not shown is one bilingual bronze coin from a collection in Badajoz. Circulation data from Atrián Jordan et al.
1980; Ripollès Alegre 1982a; Beltrán Lloris 2004b; Ruiz López 2010. The dating is based on the iconography of
the reverse following a Caesarian denarius of 49 or 48 and the obverse two Republican emissions of 47, see Amela
Valverde 2010b.
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Figure 6.41: Usekerte-Osicerda bronze circulation, 47-44
municipium of Osicerda, as no exact find spots are known for the later coins.1126 Loosely provenanced reports of three such coins from Bajo Aragón and another three in the Museo de Castelló
suggests a slightly wider distribution than the two local find spots known for the bilingual coins
but it is very difficult to be confident in this distinction (noting the outlying coin in Calagurris
and the coin known from a collection in Badajoz).
1126. Beltrán Lloris 2004b, 75-6.
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6.4.5 Provincial circulation (31- A.D. 41)
The main Provincial coinages were centred on the reigns of Augustus and Tiberius. This coinage
has less data but arguably has better comparability as the mints are more contemporaneous and
emission was limited to a shorter time period. These show two different patterns, one for the
western, inland mints, and one for the eastern, coastal mints.

Segobriga

Figure 6.42: Segobriga bronze circulation, late 1st century B.C. - Caligula
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The coins of Segobriga are now considered unrelated to those with the legends Sekobirikes,
which appears to be a similarly named settlement of the northern Meseta.1127 Figure 6.42 shows
the wide dispersion of these coins.1128 This distribution has something in common with the
distribution from Kontrebia Karbika in the Iberian period. There are a decent number of coins
in some areas but in general the coins are widely dispersed.

Ercavica
Figure 6.43 shows the equally wide distribution of coins from Ercavica.1129 The coins of Ercavica
have a very similar distribution to that of Segobriga, although with more bias to the north. This
distribution also extends into the south in a way that was not true of Iberian Erkavika.

1127. Ripollès Alegre and Abascal Palazón 1996, 17-21, see also Gozalbes Cravioto 2007 and Almagro Gorbea and
Lorrio Alvarado 2006-7.
1128. Circulation mainly from Ripollès Alegre and Abascal Palazón 1996. See also Vidal Bardán 1986; Llorens
Forcada 1987; Gomis Justo 1996-7; Alberola and Abascal Palazón 1998; Lledó Cardona 2004; Abascal Palazón and
Alberola 2008; Ripollès Alegre, Collado, and Delegido 2013. Not shown are poorly provenanced bronze finds from
Braga (Portugal), Morocco, the provinces of Alacant, Badajoz, Cáceres, Girona, León, Logroño, Murcia, Palencia
and Tarragona as well as museum pieces in Alacant, Barcelona, Girona, Manresa, Menorca, Tarragona and Maó. Also
off the map are finds in southern Morocco and Germany.
1129. Circulation for Ercavica mainly from the monograph of Gomis Justo 1996-7. See also Ripollès Alegre 1982a;
Almudena Dominguez and Pilar Galindo 1984; Llorens Forcada 1984; Járrega Domínguez 2010; Ripollès Alegre,
Collado, and Delegido 2013. Not shown are three poorly provenanced bronze coins from Murcia as well as museum
pieces in Alacant, Girona, Logroño and Tarragona.
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Figure 6.43: Ercavica bronze circulation, late 1st century B.C. - Caligula
Dertosa
The bronzes of Dertosa were minted in the early Principate. Their distribution is shown in Figure
6.44.1130 These coins are more clustered in the regions neighbouring the mint, and interestingly
there is a relatively clear border with the Provincial coins of Arse-Saguntum (Figure 6.38). Otherwise outliers are spread along the coast.
1130. The main source for circulation is Llorens Forcada and Aquilué Abadías 2001. See also Ripollès Alegre 1982a.
Not shown are poorly provenanced bronze coins from Catalunya and Murcia as well as museum pieces in Castelló,
Manresa and Tarragona.
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Figure 6.44: Dertosa bronze circulation, late 1st century B.C. - Tiberius
Ilici
Finally, the provincial bronzes of Ilici are shown in Figure 6.45.1131 The coins of Ilici have
a similar distribution to that of Dertosa in that they are also regionally strongly clustered near
to the originating mint. Some of the outliers are on the coast but a second group is found in
Cuenca.
1131. The main source for circulation is Llorens Forcada 1987. See also Ripollès Alegre 1982a; Abascal Palazón
1989; Arroyo Ilera, Mata Parreño, and Ribera Lacomba 1989; Alberola and Abascal Palazón 1998; Lledó Cardona
2004; Járrega Domínguez 2010. Not shown are poorly provenanced bronze coins from Galicia and Murcia as well as
museum pieces in Alacant, Girona, Castelló, Manresa, Menorca, Tarragona, Alcoi and Maó.
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Figure 6.45: Ilici bronze circulation, late 1st century B.C. - Tiberius

6.5 Conclusion: contours in the coinage
The treatment of Iberian coins in this chapter breaks with the current literature on circulation,
which, when it takes coin distributions seriously, treats them as either a partial reflection of local
monetisation or the results of particular historical processes: primarily legionary or auxiliary
pay, but also particular uses, such as in mining camps in Ulterior.1132 Yet when we insist, from
an actor-network perspective, upon the ways on which coins must require a (partly intangible)
1132. Ripollès Alegre 2006, 252 includes the anodyne observation that more coin finds reflect greater intensity of
human activity.
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infrastructure of movement, a smooth flow of coinage becomes the less likely outcome – despite
being more complex. Order is not inherent in any phenomenon, even for standardised objects.1133
As such, these findings – a series of local and regional experiments and variations in coin use –
are not surprising. Indeed, the literature does allow for differences in the circulation of bronze
and silver coins, without addressing the uncomfortable fact that these distributions sometimes
diverge and at other times overlap, nor explaining why this logic could not also be applied to
other differences in the coins. So, for example, what makes metal decisive in a way that writing
is not assumed to be?
Added to this insight, we can take the evidence of the mints, the coins and other objects. The
mints show strong regional trends at various points in time, showing that while knowledge was
passing quickly through certain areas, it remained bounded and constituted sets of different understandings of what coins were and what they were meant to do. And this dynamic applies both
to groups that had used coins in particular ways for centuries as well as those that had not.
Then we have the evidence of the coin circulation itself: the overlaps in some areas and the sudden, even mutually exclusive borders between contemporary emissions in others. Some groups
of mints have very similar circulation patterns, yet these patterns may differ strongly from one
group of mints to another. Where a lot of circulation evidence is available, there is a suggestion
that the coins from particular mints might pass into and out of very different orbits, with the
result that the total distribution for the mint looks like up to three separate distribution patterns
laid on top of one another.
We should also consider coins in contrast to other artefacts. Firstly, would we permit any archaeological object but coins to circulate in such an unproblematic manner? But the most striking
parallel is with the tesserae of the interior. At roughly the same time as Celtiberian groups were
minting, they were also casting small bronze plaques (often in zoomorphic or anatomical forms)
and engraving them with the name of an individual and a town. This practice is identified as
1133. Latour 2005, 35.
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some sort of hospitality or proxenía-style pact.1134 Either we choose to believe that on one hand
engagements between communities were bound up in various obligations and rights while at the
same time coins flowed freely between them, or we take more seriously the work required to
agree that coins could – or should – be used at particular times, in particular places, between
particular people, and in particular situations. The apparent profusion of coins over wide areas
and to, it seems, all types of settlement, and many different members of Iberian communities, is
a testament to the creativity and connectedness of these communities, not to the ability of coins
to sweep away social distinctions before them.
So what can we say about these transactions? Unfortunately, so much of what was going on in
different coin transactions is lost to us or obscured by the movement of the coins themselves,
which seems to ‘forget’ its past actions. Even if we could see effects in distributions of other
objects, they would likely have been at several moves from coins, with all the attendant translations in the action along the way, and this is before we consider just what a complex footprint was
created from masses of interactions, repeated and varied over time. Coins are a sterling example
of the challenge facing middle range theory: that there is nothing like a one-to-one correlation
between archaeological patterning and past activities.1135
But we can, with some caution, suggest some emergent qualities of coins behaving in these ways,
even if their dance partners remain incognito. When I discussed individual coins as specific
objects (section 6.2.1), I began by reversing the analysis, asking how coins change what we must
hold nebulously as their ‘context’. For example, I suggested that coins created a divergence in
value for literate and for scale-equipped users. I re-positioned fractionality as a material question,
whereby division of value below the common unit was possible or not based on the presence of
suitable small change.1136 And I repeated an existing observation in the literature that coins
helped to standardise the orthography.
1134. E.g., Romero Carnicero and Elorza Guinea 1990, Vicente Redon and Ezquerra Lebrón 2003, Rose 2003, 159-62,
Beltrán Lloris 2004a.
1135. Contra Trigger 1995. The discussion of varying theoretical models of exchange, their mixed existence in practice, and their recovery in the archaeological evidence in Renfrew 1975 remains relevant to this discusssion.
1136. Cf., Gosden 2005, 196.
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We can now make similar suggestions on a wider basis, informed by the patterns of coin circulation in this chapter. Considering a single coin versus, say, a torque, as a measure of wealth,
a single coin is less visible. The shift of wealth into coins must be tied into reconfigurations to
the technologies and practices of status representation. But coins can move in a way that torques
cannot, and indeed we see them suffusing and circulating in a much denser, graduated way than
was the case for clunky torques. Hence we can think of the knowledge of wealth becoming
less presentational and so restricted to certain environments and occasions, and more inbuilt into
the the practice and understanding of connections. If we think about the sharp fall-off in the
distribution of some coins which were used intensively in one local area, versus the light but
extensive footprint of some other emissions, can we talk about some contexts having an intimate understanding of where wealth was located across a (local) network and other uses having
a much vaguer sense of nodes of concentrated wealth? If we think about the borders between
some coin distributions, are we seeing wealth move from being predominantly site-specific but
with long-distance connections, to wealth being regionally known and negotiated?
We should also consider intentionality around ongoing use. Coins are durable, flexible objects
that reproduce metrological, iconographic, orthographic and metallurgic standards. Their creation cannot therefore be related solely to an single, initial use. It is unclear whether the bounded
distributions seen in this chapter emerged over time or were predictable around the time of emission, but either way, we can think of coins as ‘painting’ certain relationships. All groups have
multiple ongoing and potential relationships, with many points of delineation. Coin use in some
of these relationships – and not in others – coloured them in certain ways. Which ways? I have
already suggested changes in, for example wealth presentation, and likely also the gradation between those with and without wealth. We can also question whether there was displacement of
some other forms of wealth, particularly metal bullion, which may have lost value in comparison to struck metal. Coins may have allowed finer negotiations or have disrupted patterns of
seasonality in wealth. Yet if coins were often used in local economies, with pre-existing strong
relationships and similar (although, as we have seen, not identical) seasonal patterning, then this
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advantage seems less compelling – unless, there were pre-existing intra-group seasonal tensions
and coins could be used to allay these. Consider again the observation of Sillar that villages
in the Andes have seasons of easy communal interchange of labour and then periods of intense
individualistic competition (also the periods when households look towards commerce outside
the community).1137 Were Iberian coins used similarly, within groups which had busy seasons
where usual patterns of barter and labour exchange were strained by competing demands and so
an additional, low-maintenance form of value transfer was especially useful?
Finally, we might wish to have been able to relate the coin finds more closely to some of the
other categories of data discussed earlier in this thesis. But the nature of the coin circulation data
is such that it does not line up neatly with the other categories of data, neither excavation-based
nor survey-based. Accordingly, bringing coins into the assemblages discussed in earlier chapters
is difficult. Further analysis of archaeological contexts without preconceptions is necessary but
also unlikely to be definitive as recovery speaks to loss rather than usage. For the circulation
data, spatial resolution is right at the limits of being able to say that these coins circulated within
the small settlement clusters seen in the earlier chapters, as seems likely. But the precise transactions involving coins, and the rules that allowed coins to function at certain points but not at
others, cannot yet be specified. More work is needed but hopefully that work can proceed on the
basis that coins were part of the negotiation of Iberian life during the Republic, not merely the
installation of Roman institutions to pave the way for the Imperial economy.

1137. Sillar 2009, 17-8, see section 5.1.
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Chapter 7

Roads and carts
This brief, final chapter integrates an extra actor into the previous consideration of coin movement. Or rather, two extra types of actor, because it turns out that roads are a very tricky actor to
hold to account, and carts are one way of making roads more amenable to analysis. In this chapter, I briefly set out the difficulties in establishing the state of land communications in Iberia,
working my way to a picture of long distance transport routes in the study area. I then determine whether these routes were passable by cart or not. Finally, I ask whether we can see coins
‘hitching a ride’ with carts to certain areas and not to others.

7.1 Roads
Roads are a restrictive way to imagine movement. And because historical roads are often difficult
to trace, and even more difficult to define for any given period, it is tempting to discount them
with reference to the numerous roads, tracks, paths and unmarked routes that criss-cross any
inhabited landscape. As such, a common ‘use’ of topographical data is to apply Cost Surface (CS)
analysis to measure movement at all points across the landscape. This technique calculates the
movement cost from a given point according to elevation changes in the surrounding terrain. CS
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is often used to adjust theoretically derived areas such as site catchments or ‘spheres of influence’
(basically, radii and Thiessen polygons).1138 Derivations of CS are also used for optimal path
analysis.
But I am interested in the way that additional actors change outcomes. As such, I begin with the
assumption that roads are doing something.1139 A starting point is to focus on routes that connect across a substantive distance or natural barrier. This does not mean attempting to resolve
the question of whether long-distance or short-distance communication was more salient for the
people in the study area. We also need to be careful about possible changes over time, particularly as the wider landscape structure is better understood for the Middle Iberian and Imperial
periods than the intervening Republican period. There are pitfalls at either extreme: on the one
hand, of creating timeless ‘Iberian’ or ‘Roman’ road networks, and on the other, of over-reading
the patchy references to different roads in various centuries to construct a spurious picture of
shifting points of gravity. It is possible to remain agnostic on whether relevant scales of distance
changed in the study period. The use of carts certainly seems to have been very widespread,
and to have been built into many street plans even in difficult to access sites. If we think about
three types of connections – to small sites, to secondary centres, and to the largest sites – then
there is evidence for connections at all three. In terms of small sites, there are pieces of Iberian
road found near Los Morenos, which is unlikely at least to be on a major inter-regional route.1141
However, the ‘southern bypass’ of Kelin, in the section from Cerro Santo on the Magro river
to Muela de Arriba, may well have run around five kilometres to the north of these road sections.1142 Aside from connecting to this east-west axis, a direct connection to Kelin would have
1138. For application within the study area, see, inter alios, Moreno Martín 2011; Grau Mira 2005b and, in Murcia,
López Mondéjar 2011. See also the excellent use of CS in Grau Mira 2014, 129.
1139. Roads also allow a ‘transect’ view of journeys that capture a view of the landscape not as obvious from top-down
models. In Appendix H, I re-map some of the main routes of the study area as transects. This Appendix should be
considered after the fuller discussion of the roading network, below. It is also possible that working hodologically may
better approximate (at least) Roman conceptions of space than modern cartographic space-perception.1140 However,
it is unclear whether this argument can be applied to Rome’s neighbours; whether it applies to local and regional
movement where more detailed knowledge of the terrain might be expected; and whether it puts too much emphasis
on the particular nature of the written sources: the late Roman itineraries.
1141. Mata Parreño, Moreno Martín, and Quixal Santos 2008, 10-11.
1142. Quixal Santos 2013, 297.
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required an additional north-south road of purely local significance (not included in my network).
Such a connection would be supported (although longer routes are possible) by amphorae with
the same seals being found in Kelin, nearby centres, and la Rambla de la Alcantarilla, only a
short distance from Los Morenos.1143 There is also the connection between Ilici and the middle
Vinalopó valley to consider.1144 This road appears to primarily link the large centre of Ilici with
secondary territories, however it is also on an important inter-regional route, roughly that covered in the imperial itineraries between Ilici and the junction to Saetabi or Saltigi at Ad Aras.1145
The road is secondarily placed (although not optimally) to connect these areas with nearby stone
quarries.1146

Figure 7.1: Roman Imperial roads (Talbert 2000)
1143.
1144.
1145.
1146.

Quixal Santos et al. 2011, 65-6.
Arasa i Gil 2009.
Arasa i Gil 2006.
Arasa i Gil 2009, 84-5.
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Regardless, tracing the course of each route is difficult. The literature is profuse but dating evidence is often very difficult, even for bridges.1147 The question of dating, is however, to some
extent moot, as it is generally accepted that in many cases there was continuity over centuries
between Iberian, Republican, Principate (and later) roads.1148 But we simply do not have a clear
image of the course of many Ibero-Roman roads. This situation can be seen by looking at the Roman (Imperial) roads described in the Barrington Atlas (BA) for the study area (Figure 7.1).1149
The network is thin in much of the Peninsula, comprised essentially of the routes described in
the Late Imperial itineraries. In particular, routes two and thirty one of the Antonine Itinerary
provide two main ‘highways’ through the study area. However, these should not be endorsed as
simply the most important roads nor necessarily a separate category of road. As Ray Laurence
summarises: “The general view of the [Antonine Itinerary] is that it is chaotic and its coverage
quite random.”1150 Figure 7.2, which is itself incomplete, suggests that a dense communications
network can be constructed for my study area, which appears quite desolate in maps created from
the itineraries (such as in figure 7.1). This serves as a caution against overly enthusiastic analysis
and formal modelling of the ‘Antonine’ road system.1151
Route two is the main coastal path Narbo to Kastilo-Castulo, and so includes the Kese-Tarraco to
Carthago Nova stretch of the via Augusta that runs through my area.1152 The Ravenna Itinerary
adds an additional coastal route via Dianium (departing at Portus Sucrone, and rejoining at Ilici),
although the stations along it are difficult to identify and may be confused.1153
Further inland, the Antonine Itinerary includes a second north-south route. This route, number
1147. Liz Guiral 1985.
1148. See, e.g., the map of likely Iberian routes in Almagro Gorbea 1976-8.
1149. Talbert 2000, with the data for Tarraconensis compiled by Simon Keay, R.W. Mathison and H.S. Sivan. This
data is available from the Ancient World Mapping Centre (AWMC). A few surrounding nodes have been included on
the map purely for ease of orientation.
1150. Laurence 1999, 85.
1151. E.g., Graham 2006).
1152. Roldán Huervás 1975, 51-2. The stations running from north to south are: Tarraco; Oleastrum; Traia capita;
Dertosa; Intibili; Ildum; Sepelaci; Saguntum; Valentia; Sucro; Ad Statuas; Ad Turres; Ad Ello; Aspis; Ilici; Thiar;
Carthago Spartiaria, i.e., Carthago Nova. From there it continues directly west to Kastilo-Castulo, initially via
Eliocroca (Lorca, MU) and Basti.
1153. Ibid., 119-21.
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thirty one: Item a Laminio alio itinere Caesarea, is much less certain.1154 The Ravenna Itinerary
also includes two problematic stretches in Aragón which the BA does not venture to trace.

Figure 7.2: Routes in the study area
The paucity of these itinerary-sanctioned routes in the study area results in Saltigi (Chinchilla
de Monta-Aragón, AB) being the only node in the road network for the study area. And, as
1154. Roldán Huervás 1975, 94-5. The stations, running first west to east, and then apparently turning north at Saltigi,
are: Laminum, in Ciudad Real; Caput fluminis Anae; Libisosa, in Albacete; Parietinis (Ventorro de la Vereda, AB);
Saltigi (Chinchilla de Monte-Aragón); Ad Putea; Valebonga; Urbiaca; Albonica; Agiria; ; Sermonae; Caesarea Augusta. This seems to match a part of the Ravenna Itinerary running from Complutum to Libisosa, (Ibid., 129). This
concords with milestone evidence that there was a direct route from Ad Putea/Puteis to Complutum via Segobriga
then Caraca.
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mentioned above, the roads leading north from this site are ill-defined at best. This is clearly not
sufficient. An initial step then, is to populate a more complete set of routes for the study area.
A problem here is that a lot of roads have been found by excavating large sites but this tells us
little about the area to which each large site was connected. In addition, there are many points
where evidence of a short stretch of road has been found. To complete the roads, judgements
must then be made about the most likely route between these points.1155 Similarly where there is
no detailed literature on a particular route that nevertheless seems important to our understanding
of the study area, I have had to make educated guesses comparing cross-section data for various
routes to see the smoothest ascents and descents through various passes.
An attempt at this task is shown in Figure 7.2, which presents a more complete set of routes,
focusing on routes between known, larger sites and particularly those that pass through difficult
terrain to connect to apparent regions. The sources for these additional roads are discussed in
detail in the following sections. As mentioned above, data quality and consistency present major
problems, as does the selection of which routes or roads to include. Yet this network provides
us with the ability to analyse movement across many of the main ‘axes’ of the study area and as
such will be used as the basis for further analysis.1156
1155. And, ideally, further research along that route to test these judgements. I note that this focus on the general
connective nature of the road, essentially just the route from A to B, facilitates particular types of analysis – and is in
keeping with my general approach to use broader but shallower information to draw out comparisons and the action
of different ‘things’ across a large area – but it does of course sacrifice some fine-grained analysis. The precise route
of each road on the ground can be a charged question: What does it run alongside, what does it bisect or ignore? What
other objects are brought closer and placed along it? Ray Laurence has looked at the ways in which the construction
of paved roads through Italy was not just a technical improvement or an organisational question but also allowed
local and Imperial politicians to make statements about their personal standing, their civitas, or the imperial project,
Laurence 1999, esp. 38.
1156. Compare this network to the natural routes apparent in the 3D views of the study area, in Appendix C.
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7.1.1 Extending the road network
Populating the additional routes shown in Figure 7.2 is an imprecise science.1157 For clarity, I have divided the description into three broad geographical regions, the north, south and
west.

Teruel and Castelló
In Castelló, the pass of Lesera from Intibili (Traiguera, CS) runs via Olocau del Rey.1158 I have
continued this route rather straightforwardly to Usekerte-Osicerda (that is, Alcañiz, TE.1159 On
the coast, the route is continued down to Benicarló via Cervera del Maestre.1160
In a minor change to the BA, the road south of Dertosa runs along the camí de la Galera to San
Joan de Pas.1161
It’s also unclear why the via Augusta runs so close to the mountains from just south of La Jana
up to Dertosa in the BA. Arasa i Gil 2008-9 has the via Augusta running through La Jana and
Intibili then directly up the plain to Dertosa in parallel to the coast, not looping close to the
mountains.1162 I also straightened up the stretch from San Mateu around Cabanes and ran the
road through the corridor from La Pobla Tornesa to Borriol before rejoining the BA version of
the via Augusta at Sebelaci.1163 I have included Iberian roads from Ulldecona to Borriana along
1157. I.e., additional to the Barrington Atlas (BA). I have also made some minor adjustments to the BA data not
discussed in detail below. These adjustments are to connect nearby roads to sites at Azaila and Alcañiz; to follow
the topography between Vilarreal de Huerva and Bilbilis; Ademuz and Valeria; Caudete and Cerro de los Santos;
Lucentum – Ilici; Ilici – Carthago Nova, to avoid the lagunas of the Baja Segura; and Teruel – Arse-Saguntum, where
a deviation from Jérica up toward Montán and then back toward Barracas seems more onerous than a straight course
and has been removed. Any deviation at this point seems more likely to have been to the south, in the railway and road
pass between Bejís and El Toro. On the intricacies of tracing the main routes and dating evidence, see Jiménez Cobo
1993.
1158. Following Rosas Artola 1995 and Morote Barberá 2002.
1159. Although Arasa i Gil and Rosselló i Verger 1995, 122 suggest that a more southerly route via Salvassòria may
have been used as La Jana to Morella may have been impassable by cart, for which, see below.
1160. Suggested as an Iberian route by ibid., 122-3.
1161. Ibid., 101. The junction downriver from Dertosa at Amposta is from Izquierdo i Tugas 1988-9, although he has
the road continuing not to La Galera but down to the coast.
1162. Arasa i Gil 2008-9 locates Intibili in Traiguera but it seems clear from the topography that the effective branching
point of the roads south and west would be at La Jana.
1163. Arasa i Gil and Rosselló i Verger 1995, 104-6.
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the coast and from Torre de la Sal inland to Mosquerela.1164
A rough road from Arse-Saguntum to just past Teruel has been added.1165 Also a branch in the
road from Calamocha, TE down the river Jiloca to Bilbilis via Segeda-Sekaiza.1166 But much
of the north of the study area is much more difficult. Clearly the major routes shown in the
BA did not include the bridge of the Ebro at Kelse-Celsa (m. Vellila del Ebro, Z) without there
being routes through Bajo Aragón. And the Ravenna Itinerary does include routes in this area
but the locations of the mansiones are very uncertain.1167 From Kontrebia Belaiska-Contrebia,
a road ran to Intibili in Castelló, via the unknown Iologum. A second route ran to the unknown
Precorium via a series of unknown stops.1168 Beltrán Lloris 1996 suggests a road linking Jatiel
to Kelse-Celsa.
The problem remains that there is little evidence for how upland Teruel was connected to Bajo
Aragón. Accordingly, I have added a series of natural routes in between some of the larger
known Iberian sites (Alcañiz, Azaila, La Muela de Hinojosa del Jarque, El Palomar) or likely
nodes in the road network (Calamocha, TE; Vilarreal de Huerva, Z) in order to be able to consider inter-regional communications in this period.1169 In most of these cases there is an apparent
natural route or flatter areas where the exact route will have made little difference to communications.

València and Alacant
In the centre of the study area, the connection from València province through the submeseta of
Requena to La Mancha, using the fords of Puente de Vadocañas are discussed in Quixal Santos
1164. Following Arasa i Gil and Rosselló i Verger 1995, 125-6.
1165. Following ibid., 123-4.
1166. Ibid., 124.
1167. Magallón Botaya 1990, 313.
1168. See Roldán Huervás 1975, 125-6. Beltrán Lloris 2004b, considers the locations of these as part of a discussion
on the Roman towns of southern Aragón.
1169. There is a Roman bridge (Puente de Luco) near Calamocha, TE. Although it is of a similar style to one found
in Asturias, and so seems likely to post-date my study period, we can assume the route was pre-existing (Blázquez
Martínez 2006 [1997], 11).
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and Moreno Martín 2011 and Quixal Santos 2013.
Also included are roads from Arse-Saguntum to Edeta, and onward to Begís and to Chelva.1170
So too roads from Saiti-Saetabi to La Oliva and to Alcoi and onward from Alcoi to Lucentum
and to Dianium (the latter assuming via Vall d’Ebo rather than the river Gallinera).1171 .
I have not adjusted the relatively straight stretch of road from Saguntum down to Valentia despite
the lagoon data suggesting the course of the former cuts through the latter. Temporality is a major
problem here. There is little indication of a substantial Iberian settlement on the site prior to the
foundation of Valentia in 138, which along with the lagoon data, suggests north-south traffic
may have passed further inland along the chain of centres Saiti-Saetabi – Sucro – La Carència
– Edeta – Arse-Saguntum. But the apparent loss of importance of Edeta from the early second
century, the foundation of Valentia and filling or road-building through the lagoon argue for the
route straightening at some point during or near the study period.1172
Finally a road is included from Ilici to Murcia via Oriheula.1173

Albacete and Cuenca
The west of the study area also contains a number of uncertain routes, although arguably the
details of many of these are less important for this analysis given the flat nature of much of the
terrain. I have included a route suggested from perhaps Calamocha to either the upper Jalón
or even Erkavika-Ercavica.1174 But I have excluded a suggested route from Teruel to the upper
1170. Arasa i Gil and Rosselló i Verger 1995, 125-6. I have connected Chelva to Ademuz via the course of the Turia
but this route seems doubtful as will be discussed below.
1171. Ibid., 126.
1172. I am trying to be agnostic here on the question of whether incorporation into the Empire increased the distance of
connectivity decisions. Essentially, whether we believe a direct Sucro – Arse-Saguntum route was more of a priority
in the Iberian period, Republic, or Principate.
1173. Arasa i Gil and Rosselló i Verger 1995, 127. See also Arasa i Gil 2006 for details on the Ilici-Carthago Nova
and Elda-Petrer roads. NB. It’s unclear whether the road should run straight south through Xixona or detour to the
west and along the river Monegre where the path is easier. I have preferred the latter with no evidence, the former
option is included in Garrigós Albert and Mellado Rivera 2004, 202 but without any known sites along this route to
confirm it.
1174. Morote Barberá 2002.
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Jalón via Albarracín as it is did not seem as important for long-distance communications.1175
Both of these suggestions seem plausible but I have excluded them as there are a number of quite
different routes that could have been followed and little information on which possible nodes
these were connecting. Routes also from Kontrebia Karbika / Segobriga or Ikalesken to the west
or southwest are also likely although, again, the exact details of these are perhaps less important
for our purposes given the smooth terrain and that they pass out of the study area.1176

7.1.2 Rivers and water transport
The obvious caveat that needs a brief discussion is movement by water. Firstly, I have not treated
rivers as a major impediment to road movement, although known fords and bridges were useful
in constructing the road network. But it is difficult to determine whether crossing points used
fords, ferries or bridges in most cases. Clearly the solution used will have made a difference but
I do not see these obstacles as insurmountable.1177
Prior to an overall consideration, alternative communications via rivers and along the coast
should also be considered.1178 As a number of authors have made clear, transport systems in the
ancient world were composed of land, river and sea routes. Indeed, attention has recently swung
to considering the integration of these different routes, and re-assess the importance of land communications against overly pessimistic past estimates of its competitiveness versus water-based
transport.1179
The rivers of the Mediterranean coast present challenges for navigability.1180 Within the study
area, Pliny highlights the following rivers: the Segura (Tader), Xúquer (Sucro), Turis (Turium),
1175. Ledo Caballero 2005.
1176. But cf. Palomero Plaza 1987; Carrasco Serrano 1988, 2000.
1177. See below and Parodi Álvarez 2009 for stone bridges at Saltuie-Caesaraugusta and Kelse-Celsa, but possibly
ferries or a moveable wooden bridge at Dertosa. If the Xúquer was fordable then a bridge may not have been necessary
at or near Albalat de la Ribera (again, see below).
1178. And, of course, return us to the very basic point of capability being extended through the addition of actors:
sea-going vessels, river boats, harbours and all their attendant infrastructure.
1179. Laurence 1999, 1998, see also Adams 2007.
1180. See discussion in Parodi Álvarez 2009.
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Uduba (probably the Millars) and Ebro (Iberus) but he only gives the navigability of the last,
as far as Vareia, (Logroño, LO).1181 Aside from the Ebro, only the Turia, Júcar and Segura are
described as “perennial and navigable”.1182 The Turia was navigable to València.1183 The Júcar
was navigable until Alzira.1184 But it may not have been navigable much beyond this first stretch,
if we believe Strabo (3.4.6) that the Xúquer was fordable.1185 Finally, the navigability of the
Segura is uncertain and has certainly changed over time.1186
However, surprisingly small rivers could be used for navigation on small, flat-bottomed boats.1187
The Iberians certainly had these.1188 And although there is no evidence for it in the study area,
the Romans at least used some hydrological techniques to allow periodic navigation on rivers
that could not support everyday traffic.1189 We should not, therefore, despise the idea that much
greater stretches of a wider range of rivers were used for (at least downstream) transport in some
capacity.
Coastal transport was clearly an alternative for the series of centres along the littoral. Cabotage can also be considered in terms of gradients of accessibility, or even using CS – dependent
on wind conditions and so on.1190 But, in keeping with the overview approach adopted when
1181. Or possibly in Navarra; either way, much further upstream than the stretch of the Ebro adjacent to the study
area.
1182. Pérez Ballestar et al. 2008, 15.
1183. Carmona González 1997, 99-100.
1184. Rosselló i Verger 2013, 168.
1185. περατός πεζῇ. Presumably this refers to the lower course of the Xúquer, perhaps around Alzira or Albalat de
la Ribera. This is a problematic sentence, however, as Strabo refers here to the Xúquer ‘flowing from the mountain
chain in the ridge overlooking Malaga and the regions around Carthago Nova’ (ῥεῖ δὲ ἐκ τοῦ συνεχοῦς ὄρους τῇ
ὑπερκειμένῃ ῥάχει τῆς τε Μαλάκας καὶ τῶν περὶ Καρχηδόνα τόπων). It is a stretch to say this about the Xúquer, which
flows eastward from the southern meseta, although its tributary the Arquillo can be traced back towards the Sistema
Bético. It is possible that Strabo has confused the Xúquer with the Segura (Tader), which he does not mention, on this
point – and so on the ease of crossing – as the latter does fit this description very well. In the next sentence, Strabo
does clearly refer to the Xúquer as parallel to the Ebro although slightly closer to Carthago Nova. Pérez Ballestar
2013 also describes a number of Iberian settlements along this stretch of the Xúquer as fords, although this does not
rule out some river traffic past this point.
1186. It is given in nineteenth century encyclopaedias as from around Murcia itself but a combination of alluviation,
and irrigation practices have doubtless changed its navigability immensely from Antiquity.
1187. Eckoldt 1984.
1188. Parodi Álvarez 2009, 144.
1189. On the use of dams to improve navigability, in Italy: Patterson 2004, 62-3, also Laurence 1999; and for possible
evidence for use on a tributary of the Ebro: Parodi Álvarez 2009, 145. On the parallels between Augustan conceptions
of rivers and roads, with active management of communications along both, see Purcell 2012.
1190. E.g., Leidwanger 2013.
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looking at whether routes were passable of by cart, I simply accept the coastal routes as an alternative option. Given that the coastal route is largely flat, except a couple of points in Castelló
and southern Alacant, and acknowledging the swampy nature of the terrain along much of the
coastal plains, coastal transport does not radically change our understanding of connectivity, although we should in a sense see all coastal locations as ‘closer together’ than is apparent in the
cartography.
Leaving aside water transport and returning to the road network, the challenge is to find ways to
put it to the test, to find out what it was doing and how it was doing it. The optimal way to do
this is to find actors whose interaction with roads created new or differentiated outcomes. One
obvious such actor is the cart.

7.2 Carts
Carts were used in Iberia since at least the late Bronze Age and both two- and four-wheeled carts
appear in a range of Iberian contexts.1191 Cart access appears to have been important at a range
of Iberian sites and many roads were clearly built for cart use.1192 The economics of transport are
not linear, the use of carts is not simply a question of marginal gains in efficiency, although these
are clearly on the table. The ability to move goods by cart rather than by pack animal or human
transport will have made certain distances and certain goods possible that were not otherwise
possible.1193 This is not to say that these decisions were ‘rational’ in the economic sense. Trade
preferences are not pre-ordained, and respond to the sense of what should be traded, and with
whom. All demand is an achieved result, yet communication by carts are part of what allows it
1191. Blázquez Martínez 2006 [1997], 4. Although Escudero Navarro and Balado Pachón 1990 stresses this may
not have been the case throughout Celtiberia, saying that the earliest evidence for carts around Numantia is Roman.
Iberian iron cartwheel rims have also been found (an example is held at MAMS).
1192. Bonet Rosado 1995, 519, 524 for Edeta and La Seña, Díes Cusí and Gimeno Martínez 1995, 88 for Pico de los
Ajos, Broncano Rodríguez and Alfaro Arregui 1997 for Castellar de Meca (Ayora, V), Arasa i Gil 2009 for the pass
north of Ilici and Bonet Rosado and Vives-Ferrándiz Sánchez 2011, 78, 86 for cart use as factored into the urban plan
and gateway system of La Bastida.
1193. Although note the success of caravans in the Medieval era: McNeill 1975.
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to be achieved.
Carts are useful to the analyst in that they create workable distinctions in the road system. In
particular, I am interested in which routes may have been impassable – in practice – to carts.
How can we explore which roads may have been impassable to carts and wagons? The immediate
issue is road quality, but this can be very misleading. Conceptually, there is a spectrum from faint
tracks through to well-defined routes and roads. But except for occasional stretches of wellresearched roads, it is very difficult to determine the quality of particular roads in the Republican
period.
The model of linear improvement over time is possibly true over a very long sweep of time
but not that useful for particular roads at particular points in time, except perhaps the Augustan
investment in the main coastal route, which was clearly passable to carts regardless.1194 In particular, the pace of Republican investment in roading in the study area is unknown. There are no
Republican milestones in the study area, as there are in Cataluña.1195
There is also a danger in using Roman legal categories and funding systems to categorise the
situation on the ground. Ray Laurence 1999, 58-61 discusses the legal distinction between viae
and actus as well as between viae publicae, vecinales, and privatae in Roman Italy. Yet as he
notes, the humble actus did have a legal width sufficient for a cart, raising the question of the
usefulness of the legal distinction for many questions of communication.1196
Similarly, it is probably anachronistic to think of a hierarchy of roads from larger, well-maintained
long-distance roads to smaller local roads, particularly in advance of Imperial (Augustan) investment in provincial roads. It seems plausible that the situation inherited from the pre-Roman
period was that short, local connections were the most used and best kept roads, with the worst
1194. Laurence 2004, 287 notes that “not all [Roman] roads were paved, many were simply gravel or beaten earth”
i.e., similar in construction in Iberian roads (see below).
1195. Dyson 1985, 219 puts these early road improvements in the context of consolidation of Roman control in Citerior, as does Alonso-Nuñez 1989, 7, but their timing (around 110) indicates that they were improvements that received
investment at times of comparative peace and stability. Cf. the improvement campaigns of Augustus.
1196. Laurence 1999, 81-2 concludes from improvements in travel times that main Roman roads may have resulted
in a one third reduction in travel times. The difference in seasonality of road usage was also likely important.
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stretches of track being those falling outside the concerns of any single, local group.
In terms of the archaeological data, Iberian roads are traditionally described as being of pressed
earth but there are instances of what appear to be Iberian routes where cuttings have been made
in rocky ground to provide a passable incline for carts.1197 Further, more recent excavations have
shown an Iberian road that may have been in use from the fourth to second century (based on
adjacent fields) which was constructed of layers of sand and gravel with a stone border.1198 This
supports the accessibility to cart traffic, as does work on the road-width, as there is little need to
widen a trail for pedestrians and pack animals, and of course those areas where wheel ruts have
been worn into the ground.
But there are very few areas with detailed archaeological evidence, still leaving long stretches
unknown. And in any event, determining passability for a specific stretch of road is very difficult.
Conditions will have made a difference and alterations (or simply greater manpower or traction)
could have made sections that seem too rugged or steep passable.1199
Instead, I take a systematic approach, taking advantage of advances in the quality of cartographic
software.1200 A number of different estimates are made of the steepest slope over which wheeled
transport is feasible. Obviously there is no single threshold, and as a general rule, the shorter the
distances, the greater the gradient that may feasibly be crossed. Some authors suggest twenty
percent gradient (that is 11.31 degrees) as a maximum feasible slope for wheeled vehicles,1201 but
it is apparent that this was unsustainable over larger distances and a gentler incline was aimed for.
Ten percent (that is, 5.71 degrees) seems a useful limit for convenient usage by cart.1202
Slope can be calculated from the DEM. This calculates the largest degree of gradient across a
three-by-three pixel grid by adding together the slope of the x and y axes. Using this we can
1197. Arasa i Gil 2009. “[T]ierra apisonada”, Blázquez Martínez 2006 [1997], 4.
1198. Sánchez Priego, Ruiz Pérez, and Bravo Hinojo 2015, 55.
1199. As discussed above, such alterations do appear to have been made in the Iberian period: Arasa i Gil 2009.
1200. I also point readers towards recent work by Patricia Murrieta-Flores (Murrieta Flores 2012) which examines
prehistoric routes but looks at a very local level and then uses cost-surfaces to divine natural routes.
1201. Grau Mira and Jesús Moratalla 1998, 34.
1202. Arasa i Gil 2009, 78-81, 85, for example, finds occasional sections of track in the 15-20 percent range but finds
an average rise over longer sections of around seven percent.
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identify every pixel (25 metres by 25 metres) with a gradient above the thresholds given above.
It is possible that these gradients are at right angles to a route and so overstate the difficulty to
wheeled transport. Routes in the middle of slopes, however, would themselves be difficult to
maintain and vulnerable to erosion. More likely the route lay at the top or bottom of the slope.
Given that the routes here generally cut across relatively linear obstacles I do not see this as a
significant source of error.

Figure 7.3: Visual analysis of routes passable by cart
In order to be legible at a wide scale, I have widened the ‘road’ to 500 metres. This implausible
width works to our advantage in that it means that the map gives an impression not of the ex403

act route (which is generally unknown anyway) but of a 500 metre wide corridor within which
the route is likely to have passed. Figure 7.3 provides a zoomed in view of the results of this
analysis (the intersection of routes from Arse-Saguntum, Edeta and Teruel). Orange pixels along
the road represent slope over ten percent, while red pixels represent slope over twenty percent.
Green does not meet either of these criteria. Occasional orange or red pixels would clearly not
represent insurmountable obstacles. These are probably small ridges or anomalies that could
be circumvented or crossed with a little effort (this technique could also be used, therefore, to
suggest minor improvements to the hypothetical route). But sustained stretches of orange and,
particularly, red suggest that it was not feasible for wagons to traverse these without significant
effort or road investment. So in the example in Figure 7.3, we can suggest that the diagonal route
running straight down the Palancia valley was passable by cart. There is just one short stretch of
steep terrain, in red, that would have been tricky to negotiate. The jagged route joining from the
southern edge, however, appears to have been uniformly challenging, and it seems unlikely that
it was viewed as a viable route for wheeled traffic.

7.2.1 Estimating passability
Applying this to the network of routes set out in Figure 7.2, a number of problem areas are
immediately apparent. The following maps show these areas in detail. Obviously, these areas
are concentrated in the Sistema Ibérico (and Maestrazgo) and in the Prebetics. The southern
Meseta, and even the long diagonal route from the southern Meseta down to Carthago Nova are
all easily passable, the former is flat and the latter has a gentle incline but without intervening
mountain chains.
Firstly, in the northeast of the study area, it is apparent that the routes passing through the Maestrazgo were very difficult to pass by cart, both the southern route via Lesera and the routes nearer
to Tortosa (Figure 7.4). Importantly, the alternate route passing slightly north of Tortosa towards
Castelllet de Banyoles is equally difficult although the point of difficulty is outside the study
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Figure 7.4: Routes passable by cart: Mediterranean coast to Bajo Aragón
area.
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Figure 7.5: Routes passable by cart: Upper Teruel to Bajo Aragón
In the north-centre, we can see the difficulty evident in descending directly from the centre of
Teruel (along the Jiloca valley) into Bajo Aragón (Figure 7.5). As such, Bajo Aragón was largely
cut off to cart traffic from the south.
In the northwest, we can see the difficulty of passing over the Sierras of Albarracín and Cuenca
to cross from upper Teruel and Daroca over to Cuenca (Figure 7.6). The more northwesterly
route along the Jalón to reach the Meseta must have been the main route for cart traffic.
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Figure 7.6: Routes passable by cart: Upper Teruel to Cuenca
There are two routes south from Teruel (Figure 7.7). One route running southeast down the
Palancia valley toward Arse-Saguntum looks very passable by cart. The other, running south
via Ademuz and then onward to the comarca of Requena-Utiel or southwest into Cuenca, does
not.
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Figure 7.7: Routes passable by cart: Teruel to Cuenca and inland València
The other end of the route from Teruel to Arse-Saguntum is shown in Figure 7.8. As can be
seen, this route is relatively smooth while any shortcuts to the south are not. This also shows the
difficulty in passing inland either through Chelva towards Ademuz or the most southern route
from Albalat up to the comarca of Requena-Utiel. Instead the central axis running directly eastwest between València and Kelin appears to be the best.
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Figure 7.8: Routes passable by cart: the Valencian coastal plain
Finally, Figure 7.9 demonstrates the superiority of the inland route along the Canyoles and
Vinalopó valleys to pass from southern Alacant to southern València. The route around the
coast is also relatively easy, albeit the southern coast is more difficult than the northern.1203 The
isolation of the central valleys can also be seen. The Albaida valley can be reached from the
north, and it might be possible to take the western approach into the Alcoi valley (via Cabeço de
Mariola), but a direct north-south link through the Prebetics would have been very difficult to
1203. Although this analysis has less ability to deal with swampy ground, which was more of a problem on the northern
coast, hence this may have been easier to traverse in some seasons and then impassible in others depending on road
quality. Obviously, the other option was cabotage along the coast.
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Figure 7.9: Routes passable by cart: Alacant
achieve by cart.
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7.2.2 Application to coin circulation

Figure 7.10: Iberian coins and areas impassable by cart
Figure 7.10 shows a rough summary of the impassable areas from the previous section overlaid
with the distribution of silver and bronze coins. Of course, the red lines are somewhat arbitrary
as I am not showing the exact blockages on particular routes but using the details from the indepth analysis to divide up the study area into zones which are not easily inter-passable by cart.
Further, because the coins in this image originate from many different mints across the study
area, the effects of being able to transit carts or not is unclear, this requires analysis of whether
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coins from particular areas cross these boundaries, hence likely moving independently to carts.
But we can single out the Alcoi valley on this map. This area has been extensively investigated
yet has yielded a relatively low penetration by all Iberian coins, as shown on this map.1204 Partly,
the abandonment of La Serreta, the central place of this region, at around the time of the Second
Punic War, may have had an effect, although the area as a whole was in no way abandoned.1205
But there is also some support to the thesis of this chapter that because the central valleys of
the Prebetics are so difficult to reach by cart, this also restricted the opportunities for coin-using
exchanges.
Many of the other Iberian mints have distributions that respect these boundaries: Ikalesken and
Kontrebia Karbika (silver and bronze) and Saiti (bronze). The effect on the (poorly known)
bronze circulation of Orosis is debateable. Coins from Orosis do not seem to spread across the
Sistema Ibérico but they are found in both upper Teruel and down in Bajo Aragón, as well as a
few more explicable finds on the coast at or near the mouth of the Palancia. The same is true
for some of the Provincial mints: Segobriga, Erkavika and Ilici. It is arguably true of Dertosa.
The interesting point for Dertosa is that its coins do penetrate deep into the mountains of the
Maestrazgo, which would be difficult to reach by cart. But I include it here for its clear coastal
bias and the fact that the coins are not coming down the other side of the mountain into Bajo
Aragón.
Finally, I include the distribution of both the Iberian (bronze and silver) and Provincial coins for
Arse-Saguntum. This mint is in some ways less useful for tracking the effect of cart passability as
it is located at the junction of multiple areas that are reachable by cart. The Palancia valley gives
Arse-Saguntum an access to the highlands of Teruel not true of any other central or southern
mint, nor of Dertosa to the north. The only areas it does not have easy access to by cart is Bajo
Aragón and the central valleys of the Prebetics. And these are two areas where coins from ArseSaguntum are very rarely found, with none in the latter and some peripheral find spots for the
1204. Noting that a number of unprovenanced Iberian coins are known from the Museu d’Alcoi.
1205. Grau Mira 2012.
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(a) Ikalesken

(b) Kontrebia Karbika

(c) Saiti

(d) Orosis

Figure 7.11: Iberian coins by mint and areas impassable by cart
former.
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(a) Segobriga

(b) Ercavica

(c) Ilici

(d) Dertosa

Figure 7.12: Provincial coins by mint and areas impassable by cart
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Figure 7.13: Arse-Saguntum coins and areas impassable by cart
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7.3 Conclusion: Geography as a collaborative activity
In Chapter 2, I discussed geography as a collaborative process, partly drawing on Ingold’s (ANTinspired) ideas of taskscapes of varying qualities and temporalities. Geography is relative, fluid
and situational, with qualities deriving from its constituent parts. Its results are not predictable:
in some areas field systems lasted centuries while in others fields might be destroyed or recreated annually by the autumn torrents (section 4.7). And the ideational aspects of these landscapes
were as problematic as the practical ones, such that the built environment was necessarily tangled into ideas about ownership and usage rights, as shown in the Tabula Contrebiensis (same
section).
In this chapter, I hope to have shown how roads and carts collaborate in this construction. I
focused on inter-regional roads, given the difficulty of tracing local road networks, which were
much denser and are less amenable to a clear differentiation between highway and byway. I
introduced carts alongside roads because I think they change the geography of communication
in an important way. The provide a form of the actor-defining ‘trials of strength’ so prized in the
earlier actor-network accounts.1206 I think focusing on carts as actors reveals some roads to be
not simply more difficult, but effectively impassable to certain traffic.
This lens expands our understanding of regional dynamics. It heightens our impression of the
isolation of Bajo Aragón from the coastal plain, upland Teruel and the Jiloca valley. It confirms
the centrality of Saguntum in the historical record, as it stresses the importance of its access
to Aragón (via the Palancia valley) alongside its more obvious control of the coastal route to
Catalunya. It also supports the importance of inland routes between central València and southern Alacant given how difficult some of the stretches of road on the coast south of Cabo de la
Nau are (and this is without a proper consideration of the difficulties imposed by coastal marshland).
From any point there are always areas that are more or less accessible for various reasons, and
1206. Latour 1993 [1984], 42-3.
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over the course of many decades of interactions and movement, we would expect the resulting
differences in activity to result in biases in artefact distributions. Of course, such biases can
be very difficult to untangle from other patterns in a distribution. But the lens inserted in this
chapter would lead us to expect much sharper distinctions in the distribution of goods that are
suited to travel with carts, most of which we might expect to be either bulky or heavy (assuming
that alternative bulk transport modes such as riverine transport are not possible). Some heavy
objects can still be moved by pack animal (at higher cost): bullion for example. But bulkier
materials, wood, agricultural products like grains and fodder, perhaps ores, as well as ceramics,
wine, honey, or oil are much more practicable by cart, as shown by the effort put into cart access
even to relatively inaccessible Iberian sites.
The relationship to objects mapped in this thesis is obviously at least one-step removed. Individual coins are not particularly bulky nor heavy, unless one proposes to carry a small fortune in
bronze divisors (in which case, carts would be needed). But if we think of coins as potentially
appropriate to certain relationships, transactions and circumstances, but not mobilised for others,
then it raises the question whether the people that use carts are also the people that use coins.
Do the groups that correspond by cart develop coin-based relationships? Interestingly, many of
the distributions suggest that they do at that this may remain visible in the coin circulatiin data,
despite all the other biases of preservation, recovery and publication.1207
A further challenge will be to observe actors acting upon coins at smaller scales than longdistance exchange, in order to test the differentiated modes of usage mapped in the previous
chapter, as these differences are evident within smaller areas than the zones of impassability
created in this chapter.

1207. Cf. the observation of Downs 2000, 209 that the distribution of villas along the Guadalquivir thins out noticeably
once navigability ends (around Córdoba).
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Chapter 8

Conclusions
In the Introduction, I stated that I wanted to demonstrate the usefulness of actor-network theory
for understanding the Iberians. Thus I set myself two related objectives. The first objective was
methodological: to apply actor-network approaches to a body of literature and data in a way
that was both profitable for the analyst and accessible to the reader. In actor-network terms,
I wanted to sensitise myself and the reader to the actors from which Iberian communities were
constituted. The second objective was substantive: to justify this approach, I needed to contribute
to our understanding of the Iberians. I particular, I wanted to understand better what was at stake
in Iberian communities.
With regards to the methodology, the Introduction set out my high expectations. I see actornetwork ideas not as solutions to persistent problems in the literature (problems such as essentialist discourse or infinitely-applicable models) but as a way to approach the subject so that these
problems do not arise. My approach has therefore been to follow Latour’s advice and focus on
“...how much energy, movement and specificity our own reports are able to capture.”1208
With regards to the substantive topic, the Preface set out a relatively conventional but up-to-date
picture of the Iberians. This image is very far advanced on that possible just ten or twenty years
1208. Latour 2005, 131.
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ago, as a result of recent archaeological research.1209 My intention, however, was to break from
this more teleological style – one I feel is both over-determined and insufficiently-specific – and
to instead bring out some of the contours of the Iberian communities introduced in the Preface:
their interactions, their ambits and orbits, and their heft and weight.
At the least, the results have been been wide-ranging. I therefore briefly recapitulate the main
methodological moves and substantive findings of each chapter. In the following section, I push
further on the implications of these findings for our overall understanding of Iberian communities. And in the final section, I assess the strengths and weaknesses of this thesis and possible
directions for future research.

Chapter 2: Settlement
The settlement literature has focused on the ranked typologies of settlement, on the urban characteristics of at least the larger oppida and on equidistant central places, in order to advance
an understanding of Iberian society as organised in polities, with obvious relevance to the issue
of state development in the Iron Age. This picture of the political organisation of settlements
can then be related to the social stratification of Iberian society evident in the material culture,
iconography and written sources.
Changes in the settled landscape at the end of the first millennium B.C. can therefore be understood as the remodelling of this landscape to meet the new demands of Hellenistic territorial
empires. As my extensive use of this literature shows, I do not have strong objections to the
archaeology. But from an actor-network perspective, such models leave little space for the many
actors, activities and negotiations that actually constitute corporate groups (whether they meet
the criteria of poleis or not). As such, I focused on sensitising us to settlements as actors. I as1209. It is notable how little has been added recently by critical re-readings of the historical sources, although there
has been some work on Roman imperialism in Iberia, such as Edmondson’s 2014 push back on Richardson’s 1986
‘loose cannon’ theory of provincial governance. In the main, the work of a new generation of scholars like Jiménez
Díez 2008 has re-affirmed the importance of unencumbered archaeological analysis, rather than attempted profitable
re-engagement with the texts.
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sembled and mapped settlement in thirteen case study areas, from the Middle Iberian period to
the Principate. This work showed some general trends commensurate with the wider literature:
a model of Iberian occupation that covered a lot of ground was over time replaced by a consolidation of settlement in flatter and better-connected areas. But differences between case studies
were also foregrounded, and seem in accordance with the contingent processes and divergent
outcomes we would expect over such a large study area and given the ad hoc and indirect nature
of Roman territorial administration. Moreover, I drew attention to limits in how far we can use
settlement typologies and emphasised the predominance of large numbers of small but nucleated settlements as modal actors decisive for community structure. This type of settlement is
important as it breaks a dominant paradigm of rural versus urban (or dispersed versus nucleated)
settlement.

Chapter 3: Communities
In the complementary chapter on communities, I explored whether Iberian settlement actually
had a pattern and if so how that pattern was part of the action of settlements. I developed new
analytical techniques for describing settlement patterns. I demonstrated that many Iberian areas
show a particular level of clustering, with small groups of sites around three kilometres from each
other. I showed that these clusters are not strictly hierarchical, sometimes containing multiple
nucleated sites. I also suggested that by tracing these clusters we could investigate the continuity
of communities and of land use, as site numbers change in succeeding periods. I touched on the
question of regions, noting the difficulty of defining and delimiting such units, and suggested
that if we could think of regions, we should see them as being formed ‘from the ground up’,
by interactions between clusters or at least as the dominance of certain clusters over smaller
neighbouring clusters.
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Chapter 4: Rain, crops and livestock
I then shifted to a new set of actors: rain, crops and livestock. The literature on productive activities is often divorced from discussion of Iberian society. Archaeological research has shown
the range of activities at particular sites but less progress has been made on understanding the
impact of particular mixes of production on Iberian groups.1210 Synthetic work has often been
very unfocused, failing to put the range of activities to work.1211 I discussed the potential of
an actor-network approach to these and similar actors as a way to resolve a central issue in the
wider literature concerning the degree and nature of ecological, agricultural and economic diversity. I introduced modern rainfall data and used it to (partially) quantify ecological diversity but
then also brought out other axes of diversity and uncertainty created by rainfall, such as different
seasonal patterns and the difficulty of predicting rainfall partway through the year. I provided
a relatively comprehensive account of the behaviour of different Iberian crops, bringing out the
uncertainty in their action. I combined the ecological data with plant behaviour to develop a hypothetical regionality of Iberian crops and tested this against archaeobotanical data. The results
were largely inconclusive, as much more data is needed, but I believe that the approach is a useful
complement to more usual synthetic approaches. There were some hints in the archaeobotanical
data, however, that while staple crops were grown in a wide range of conditions, less common
crops were grown much more selectively in areas that best suited them. This has implications for
how we think about interaction between Iberian groups and their productive strategies. Furthermore, I postulated a division between high and low maintenance livestock and used the available
zooarchaeological data to suggest that this distinction does have some relation to overall rainfall,
to lower risks from winter weather and, possibly, to the growing of fodder crops to compensate for low summer rainfall. Finally, I considered the relationship between these actors and the
Iberian communities described in the settlement chapter. Through discussion of ethnographic
1210. Perhaps the most progress has been made at La Bastida, where excavation of a complete settlement is providing
the opportunity to see scale and difference within the oppidum, e.g., Iborra Eres and Vives-Ferrándiz Sánchez 2015,
Vives-Ferrándiz Sánchez 2013.
1211. E.g., Walsh 2014.
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data and Iberian terracing and irrigation practices I suggested that the interface of settlement
relations with ‘lumpy’ work demands would have been a critical negotiation in the creation of
Iberian communities.

Chapter 5: Finding time to plough
In the follow-up chapter, I assembled the actor-network of autumn ploughing. A central feature of this actor-network was its time pressure. I defined the resulting pressure as a variable
‘ploughing window’ and suggested that opportunities for inter-community collaboration would
be related to this window. I tested this hypothesis in eight areas, developing a simplified measurement to streamline the analysis. The results suggested that the combination of actors did
create opportunities for collaboration, to some extent at the scale of the cluster but particularly
between different clusters. But such collaboration may have been reactive and relied upon strong
and wide networks in order to account for the vagaries of rainfall. My investigation here also
brought out the largely undiscussed problem of torrentially in local rainfall as an important factor
in Iberian decision-making.

Chapter 6: Coins
In the final set of chapters, I situated Iberian coins as their own particular phenomenon expressed
in many different, even experimental, ways. The numismatic literature is divided on the issue
of the purpose of Iberian coins but has a common frame of reference: were they economic,
fiscal or social? An actor-network analyst cannot begin with these terms. An economy, fiscal
organisation or society are each seen as complex results in ANT; they do not impart a reason to
objects, rather the action of objects, people and other things creates different types of economy
and different aspects of society. So I began with the mints from which coins were originating and
then asked to where coins were moving. I assembled and mapped a large database of coins and
used this database to show differentiation within coin use and subtleties in the coin distribution
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between mints and even within the coinage of some individual mints. I was able to relate some
of the overall trends to changes already seen in the settlement pattern, although further work is
needed to understand the reasons for these changes. The resulting pictures of circulation tell
us that particular coins operated in particular areas, that there were multiple orbits of coin use
in the same area, and that their use was changing over the study period and early Principate.
More broadly, my work on regional and chronological differentiation constitutes a break from
numismatic literature that has relegated circulation to a ‘reflective’ role. From an actor-network
perspective, I interpret differentiated coin circulation as the contours of different assemblages of
practices and objects that were brought together at the point of – and hence are also in part the
result of – differentiated coin use.

Chapter 7: Carts and roads
In the complementary chapter, I added two more actors: roads and carts. I rejected cost-surface
approaches to movement and the usual focus on the Roman itineraries. Accordingly, I mapped
a much more complete road system throughout my study area. I then considered the action of
carts and concluded that they will have created breaks in certain types of land connectivity due
to some routes being (effectively) impassible to wheeled traffic. I analysed these breaks to create
zones which likely lacked easy intercourse by cart. I then concluded that carts may have been
dragged into the assemblages of coin use, as a number of coin distributions appear to adhere to
the postulated zones.

8.1 Re-integration into the historical narrative
Each of these chapters has shown the capacity of ANT to be applied in new ways and so to ask
new questions of the archaeological data, even low-resolution datasets. This approach has not
built towards a ‘unified’ conclusion, however. Indeed I have been reluctant to move from the
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description of these actors to a more general discussion of the period. This is methodologically
correct; it is arguably preferable to close an actor-network thesis by simply ceasing to describe
the actors.1212 It would not be possible to conclude with a single powerful explanation of Iberian
communities without betraying all the settlements, rain, crops, livestock, coins, roads and carts
explored in this thesis (and the many other objects that were at work in Iberian communities,
archaeologically visible or not). Further, our ability to describe the exact nature of the interactions brought out in this thesis remains partial or imprecise. We should be careful, therefore, of
generalisation that masks this uncertainty.
It is at the risk of passing from description into speculation, then, that I attempt in this section to
apply these six sets of ideas back into the general description of the study period set out in the
Preface. This attempt must remain suggestive but suffices to show how ideas such as those in
this thesis can shift the emphasis compared to traditional accounts.
In Chapter 2, I mapped the profusion of small, nucleated settlements that carpeted the study
area, something many authors have related to processes of territorialisation and social stratification.1213 This settlement picture complicated the apparent trend during the Middle Iberian period
whereby in a few areas a large central node became the dominant point of its surrounding region,
supplanting networks of smaller control points.1214 We need to foreground ongoing centrifugal pressures in these various patterns of local settlement. I suggested based on similarities in
locations and urban plan that settlements of widely varying sizes nevertheless acted in similar
ways: creating co-residential groups with strong shared investments (fortifications, roads, field
systems, agricultural collaboration) and also duplicating many ‘stratification’ functions, with,
albeit smaller, concentrations of wealth, ritual activity and productive facilities.
1212. Latour 2005, 148.
1213. Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987, Bonet Rosado, Mata Parreño, and Moreno Martín
2008, Moreno Martín 2011. Cf., Torres Martínez 2014, Padrós Gómez 2011 in other parts of the Peninsula and G.
Bradley 2000 in the Italian Peninsula.
1214. E.g., Grau Mira 2012, see also Grau Mira 2005b, 332-3; Quixal Santos 2015. Or establishing its own secondary
control points, as argued for Edeta in Bernabeu Auban, Bonet Rosado, and Mata Parreño 1987 and Bonet Rosado
1995.
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It is apparent from Roman accounts enumerating great numbers of Iberian towns, that this dispersal did affect the first interactions with Roman magistrates. Through the Republic, these smaller
dispersed sites continued in many areas, even if some areas had seen a substantial reduction at
some point by the Principate. If we want to think, for example, about the scant evidence for
Italian presence away from the coast and in particular outside the principal coastal centres (such
as Tarraco, Carthago Nova) and coloniae, it is worth bearing in mind that Iberian society did
not provide nearly as many obvious candidates for Roman trading communities in the interior,
as dispersed groups are likely to be much more costly for outsiders to penetrate. On the other
hand, such groups do provide multiple ‘accelerators’ once actors are admitted, which may help
to explain the veritable explosion of coin use and the diffusion of writing in the interior in the
early decades of Roman occupation.1215
In Chapter 3, I expanded on the pattern of settlement and suggested the importance of layers of
settlement organisation in the landscape, particularly not-strictly-hierarchical clusters of small
numbers of sites within around three kilometres of each other. Many activities would have been
conducted on the basis of these groups, the settlement and the cluster. Hence interactions with
Roman magistrates concerning dispute, tributes or auxiliaries, likely invoked such groups. And
the uptake of new practices or changing practices will have been negotiated similarly. Rather
than imagining an encounter with an abstract ‘Rome’, or even ‘situated’ encounters of single settlements with a magistrate and his retinue, or vexillationes, we should now consider the question
of interaction as applied to clustered communities. What possible roles are there for Latin, or
romanitas in such circuits? How are Iberian and Italic expectations of clientship and amicitia
reconciled if this is the scale at which activities are iterated?
In Chapter 4.4, I presented the evidence that Iberian groups across the study area shared common
staple crops and a reliance on sheep and goats for many protein and secondary products. As
such, we can probably talk about shared cuisine. These shared staples do not prevent differences
1215. In a ‘graph’ sense, we might think of these communities as having very dense networks of both strong (intracluster) and weak (inter-cluster) ties although with fewer highly-connected nodes. See note 544.
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in outcomes or collaboration from year to year, but this would have occurred on the basis of
everyone being experts and having strong points of connection and shared knowledge. Of course,
different communities will still have put different amounts of effort into various expansions or
additions to the most common productive activities. This is non-controversial; areas with lagoons
and the coast use more marine resources, areas with rich pasture or the rain for fodder crops have
more big animals. This means that there are also points of divergence in the agricultural calendars
or different communities as well as points of convergence, and organisational differences in terms
of the amounts and type of work required. Also in Chapter 4, one of my first moves was to
return to an empathetic position of uncertainty about the performance of crops. We can therefore
combine these insights to imagine that while there was expert discussion over the performance of
staple crops (also those shared between areas) there may have also existed nodes of excellence
over the management of secondary crops due to special emphasis on those crops in particular
areas. The historical question arises, as Roman ideas about preferable crops competed with local
ideas, were these ideas incorporated into cross-Iberian discussions about staple crops – in which
all communities might share an interest and take part – or where they instead more akin to more
regionally favoured minor crops (like the broad bean or each species of millet) and so subject to
more regional dynamics, whereby development and specialisation where siloised?
We can also use the clustered communities from Chapters 2 and 3 to re-consider the nature
of activities dealt with later in the thesis, such as modes of collaboration facilitated by rainfall diversity (Chapter 5) and the dynamics of exchange traced by coin circulation (Chapter 6).
Suddenly the question becomes how these various clusters of action re-orient or realign their
orbits. Agricultural relations based on differences in rainfall might have made for quite dynamic
and even unstable reciprocity over multiple communities perhaps ten or twenty kilometres apart,
hence involving hundreds of households. The overlapping ambits of coin exchange cumulatively
stretched even further, although in many instances really dense use of coins remained local, occurring at many different types of site within the region in which the mint was located. We
should remember that the explosion in Iberian coinage predates many changes in the settlement
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system, or at least is prior to the late Republican and Augustan system. Hence Iberian coins
were deployed within distributed Iberian groups. Evidently they was appropriate to pre-existing
relationships, even as they were being re-negotiated. The proprieties of coin use can be thought
of as constitutive of the proprieties of group relationships. The omnipresent labelling done by
coins presents opportunities to more clearly define groups – and so for this to be hijacked, and
for Roman treatment to confirm such groupings – as much as it presents the ability to create
new groups. The lack of a clear trend in coin distributions over time suggests, however, that this
tension remained contested.
We can also feed the communities observed in Chapter 3 back into the historical changes to the
settlement pattern mapped in Chapter 2. Over the course of the Late Iberian period, as some
sites were abandoned or destroyed, these groups would have been implicated in such decisions
and their aftermath. We often think of the Empire as widening horizons, extending connections
over longer distances. One concrete way in which this happens at various points over the course
of the Republic is that clusters of sites literally become one or a couple of sites. Whether they
use the land differently, and the implication is that they do, this brings many inter-settlement
interactions within the settlement and means that when people look to other groups for examples,
for opportunities, they look not to other sites in a cluster but to other sites beyond the old cluster.
This is a very physical way that one’s neighbours become bigger sites further away.
We can also think about differences in long-distance relationships based upon cart traffic versus
pack haulage (and versus delivery by boat). Each channel of products created particular contours
of relationship based upon its constituent parts, leaving traces in the distribution of particular
products.1216 But not just the road and the cart acts, we need to layer the changes in the products
themselves. For example, wine from inland València lost importance to Italian imports over the
Republic and particularly in the Principate – maybe coerced by Roman sanctions on local production – which means that the areas of cart-travel within València lost at least one direction of a
1216. See the waves of influence that marine currents have on reachability by boat in the eastern Mediterranean in
Leidwanger 2013.
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strand in this connection.1217 With these different actors changing the weight of communications
networks, it is an open question, for example, whether the Iberian coast loses or gains importance
as a frontier zone of ideas.1218 In some ways we see an increase in focus of settlement activity
along the coast, but changes in may categories of evidence throughout the interior suggest that in
other ways the zone of intermixing ideas and products extended, spreading more of the ambience
of the colonial trading coast to the entire zone.

8.2 Discussion of the approach and future directions for research
Taking a step back from the substance of the thesis to its methodology, the basic premise was that
focusing on action leads to new ways of looking at some familiar actors. In this final section I
assess whether the approach did allow this claim to be tested, which parts were more successful,
which parts might have found more success if tackled through a different approach, and which
parts require, or form the basis for, further work.
Identifying patterns in the settlement data is clearly a field in which the desk based analyst, particularly with GIS tools, can contribute a lot to the knowledge created by archaeologists working
on the ground. I think the approach in this thesis, of asking whether there was a settlement pattern, and then allowing settlements to determine their own groupings, was fruitful and has a lot
of potential for further application. I also think there is a lot more that can be done about similarities in action between settlements. Alongside classification of different types of settlement,
there are many axes of similarity in settlement action which should also be also important to our
interpretation.
In terms of my approach to agriculture, this focus on action also turned up unexpected results.
The most interesting ‘meta’ finding for me is how unclear the action of crops is, something
that complicates the more straightforward ‘rationalist’ approach of other syntheses and merits
1217. Quixal Santos et al. 2011, 68.
1218. Anzaldúa 1987.
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further discussion.1219 I also think the hypothesis-based approach is an important part of how
we go from discussion of the basic behaviour of different crops to understanding how mixes of
crops worked in practice and the ways in which particular mixes changed the rhythm of the year,
the nature of group work, and relations within the group. A focus on the action of rainfall – albeit
following earlier work by Robin Osborne and Peter Garnsey – also brought out aspects largely
unmentioned in the Iberian archaeological literature, such as the high degree of torrentiality in
Iberian rainfall patterns.
And for the third main area of focus in this thesis, approaches to coin that circumvent categorisation of economic versus ritual uses are critical, particularly given the ability to coins to pass
through multiple uses and the strong possibility that the reason for coin loss is not a good reflection of its most common uses. There has not been nearly enough work on coin circulation as a
legitimate picture of overlapping sets of activities, due admittedly to limitations in the data as
well as in the theoretical apparatus. Possibly greater contrasts between archaeologically recovered coin assemblages and the more motley coin circulation data would serve to give us greater
confidence in the picture presented by the latter category of evidence. This difficulty in balancing the ‘distributional’ with the specific, something I identified as crucial to my approach in my
discussion of Joy’s bronze mirror in section 1.4, is integral to a larger project design issue that I
address in the next paragraph.
Something must be said about having three large areas of research. This meant that a huge amount
of data gathering, background reading, and development of different analytical techniques was
necessary. This was decisive in the project ultimately taking much closer to four than three years.
An ANT approach also meant that I was reluctant to jump between these areas in my conclusions.
The ANT solution to this kind of situation is to attempt to work outward from particular areas or
to base the work around the organising point of one ethnographer’s field studies. A desk-based
researcher that can switch to completely new fields and data-sets is too easily placed to avoid
many of these constraints. I felt it was useful to be able to show multiple ways in which I was
1219. E.g., Sallares 1991.
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sensitising myself to (different sets of archaeological) data and allowing it to act. But it means
that progress in each of the three areas was slow, a matter of incremental steps without much by
way of a satisfying payoff.
This slow progress was problematic given how much the synthetic analysis needs to be complemented by local and site specific analyses. For example, there are important local dynamics in the
collection of coin data – the different coin databases, the locations of mints, the studies conducted
so far – that strongly influence the coin data available in each area. Moreover, it is important
to reconcile the patterns of coin data visible at a high level, where there might be hundreds of
coins across a particular region, with the patterns available at excavated large sites, where there
might be hundreds of coins from just a couple of neighbouring sites. This need for site-based
circulation analysis alongside regional circulation analysis dramatically complicates our understanding of just the overall circulation patterns. The same is true of the archaeological data. Our
understanding of generalised crop behaviour and environmental dynamics do not map well to
our understanding of individual sites, particularly given the intervening complications of differential loss, preservation and recovery. Indeed a similar criticism is made of settlement ‘types’
based upon a very few well-preserved and excavated sites which become models for a much
greater number of dispersed surface remains. Covering three large areas meant that the contrasts
between different data types within each area were not explored in sufficient detail.
An irony here is that breadth of focus remains an antidote to problematic interpretations found
in smaller case studies. It can provide incongruous examples or similar examples with different
descriptions. This corrective lens relies on a wide purview, which can be difficult to achieve given
research agendas are often local, provincial or autónoma-based. As such, a desk-based analyst
can have an advantage. In saying that, multiple literatures that must be learnt and the different
areas also mean different practices, different ‘schools’ of work that to some extent simply cloud
the ability to understand the archaeology.
More specifically, delimiting the study area early was necessary to allow the collection of, for ex-
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ample, coin finds. But the study area chosen was unnecessarily detailed (with various exclusions
and inclusions) and it is hard to imagine that simple considering the six main provinces would
really have resulted in a worse picture. It did, on the other hand, complicate some data retrieval
such as obtaining precipitation records, which were only gathered for the six main provinces. In
saying that, the desire to use good data just outside the study area (such as the excavations with
good coin data in Madrid and Catalunya or sites with zooarchaeological data in Castilla y León)
suggests that ultimately any wide-ranging study will have trouble setting and policing boundaries
in a sensible way. The contiguity of the study area remains an important objective as translated
to data collection but in practice much of the data is simply highly disjunctive.
As something of an aside, many of the datasets created in the course of this thesis are somewhat different products from the final chapters themselves, or from any forthcoming derivative
articles. A thesis does not provide a good setting to, for example, create database as online, accessible and interactive documents, as this would be a level of cost, difficulty and time that is
beyond a doctoral programme focused on delivering a written thesis. And yet such efforts would
be very useful.
I would hope that the next steps are not to add explanation to the actors that I have introduced but
instead to continue describing them, and in particular to look for ways in which we can observe
their action upon each other. It is in tracing such connections that we will be able to re-assemble
the Iberians.
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Appendix A

Provincial abbreviations
Spanish provinces are abbreviated in the text as per convention, which is given here for ease
of reference. Note that the Valencian provinces are given in the text in Catalan, hence Alacant,
Castelló and València.
A
AB
AL
AV
B
BA
BI
BU
C
CA
CC
CO
CR
CS
CU
GC
GE

Alicante
Albacete
Almería
Ávila
Barcelona
Badajoz
Vizcaya
Burgos
La Coruña
Cádiz
Cáceres
Córdoba
Ciudad Real
Castellón
Cuenca
Las Palmas
Gerona

GR
GU
H
HU
J
L
LE
LO
LU
M
MA
MU
NA
O
OR
P
PM

Granada
Guadalajara
Huelva
Huesca
Jaén
Lérida
León
Logroño
Lugo
Madrid
Málaga
Murcia
Navarra
Oviedo
Orense
Palencia
Islas Baleares

PO
S
SA
SE
SG
SO
SS
T
TE
TF
TO
V
VA
VI
Z
ZA

Pontevedra
Santander
Salamanca
Sevilla
Segovia
Soria
Guipúzcoa
Tarragona
Teruel
Santa Cruz de Tenerife
Toledo
Valencia
Valladolid
Álava
Zaragoza
Zamora

Table A.1: Abbreviations for the Spanish provinces
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Appendix B

Iberian and Celtiberian scripts
The Meridional (or southeastern) script follows that used in a recent article by Jesús Javier De
Hoz Bravo 2011, 229-30.1220 The Levantine (or northeastern) script is more widely agreed, and
principally follows that of De Hoz Bravo 1983, 373. And the Celtiberian script follows De Hoz
Bravo 1986, 99. In the northeast script, the ‘b-’ syllables may represent ‘p-’; the ‘k-’, ‘g-’; and
the ‘t-’, ‘d-’. I have, however, kept my transcriptions simple, hence Lakine rather than Lagine
and Tamaniu rather than Damaniu. I also do not usually distinguish the accents over Iberian
letters, such as ‘ś’ versus ‘s’. Note that meridional script generally reads right to left while the
other two read left to right. The Iberian font used is from ibers.cat while Fontstruct was used to
create occasional missing letters.

1220. Cf. also the interpretations of Rodríguez Ramos 2002 and Ferrer i Jané 2010. In three instances I do not follow
de Hoz’s suggestions: to replace the reading of ‘ŕ’ (w) with ‘W’; ‘be’ (*) with ‘E’; and ‘bi’ (p) with ‘P’. I instead
stick with the more widely seen interpretations for the sake of accessibility. But see de Hoz’s discussion on pp. 228-9.
Note also the lack of suggested signs for ‘m’, ‘ku’ and ‘to’ in meridional.
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Letter/Syllable
a
e
i
o
u
l
m
ḿ
n
ń
r
ŕ
s
ś
ka
ke
ki
kí
ko
ku
ta
te
ti
tí
to
tu
ba
be
bi
bí
bo
bu

Meridional
Ga
Ó
o
u

;

Levantine
%¥
&
/2
4
8¥ 9
<

B

B

$

F$
K
N M
R Q
[¥ Z X
o¥
¥ r
»¥ ƒ¥ ¬

w
s

R
9¥ Z
k

…
L J
€
t

0
}
n¥ k

‹¥
Ï
W
k¥
}

p

—
Í
S
]
z

4
⁄
·

U
·

Í
S N
*

Y

Ÿ
Ì
Û
l¥ e¥ h

‰

Œ

Celtiberian
¥
&¥ *
/¥ 2
4¥ 5
8
<
B
B
?
E G
H L
M N
R
Z X
p¥ x
… »
‹
Ï Ì
W
h¥ f
}
—
Í
S
]¥ d
z
Œ
·

Table B.1: Meridional and Levantine Iberian and Celtiberian
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Appendix C

Mountains and rivers
This appendix provides the main mountain ranges and rivers of the study area for ease of reference. I also include a map of elevations.
Figure C.2 shows the main mountain ranges of the study area. But if we want to gain a somewhat
impressionistic view of the nature of the terrain, we can use elevation data to create three dimensional models (Figure C.1).1221 To increase the legibility of the topography over such a wide
area, these views exaggerate the elevation (by a factor of ten). The colour ramp for elevation and
exaggeration of the z axis show the dominance of the Sistema Ibérico in the relief. This view
also highlights the valleys that pass through these ranges and the shortage of such routes through
the Sierra de Gúdar and the Sierra de Albarracín.1222
The opposite approach is to focus on the flat areas of land in the study area. Although these
area can be seen in the three dimensional view, they are clearer when considering elevation
levels in broad increments. Figure C.3 shows elevation throughout the study area in 200 metre
bands.1223 This shows that the coastal plain is generally less than 200 metres above mean sea
1221. Using the NVIZ module within GRASS.
1222. With the route from Teruel down to Sagunto along the Palancia, between the Sierra de Javalambre and Espadán
being a glaring exception.
1223. Technical details in section 1.4.1.

435

(a) North

(b) East

(c) South

(d) West

Figure C.1: Three dimensional views (z factor: 10)
level, although parts of the corridor of Castelló are higher. The lower valley of the Segura is also
predominantly below 200 metres. The lower Ebro valley, although reasonably flat, is between
200 and 600 metres. The southern Meseta is also flat but is much higher, at around 600-800
metres. In northeast Alacant, the valley floors are lower than in northwest Alacant (the terrain
is also more rugged). The elevation is highest in modern Teruel province. Here even the valley
floors are 1,000 metres or more, except along the valleys of the Jiloca and the Turia.
Finally, rivers and other water features complete this basic picture. Figure C.4 shows the major
rivers and lakes of the study area.1224 They are labelled in Spanish but I generally give the Júcar
1224. Only those rivers over 50 kilometres in length, with minor additions of the stretches necessary to join the
Canyoles to the Xúquer via the Albaida and the Celumbres to the Guadalope via the Bergantes. Not a lot of effort has been made to correct course deviations over time (with the obvious exception of the old course of the Turia
around Valentia).
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Figure C.2: Selected mountain ranges in the study area
as the Xúquer in the text, to accord with local usage. No attempt has been made to reconstruct
the ancient coastline for the study area except for a reduction in the Ebro delta.1225 The major
changes to note here are along the coast. Large sections of what is now the coastal plain were
a mix of sand barriers, swamps and lagoons.1226 In particular, the Albufera of València and the
1225. The extent of the delta in specific historical periods is uncertain. I have included a delta extending to the Isla
de Gràcia, following Canicio and Ibañez 1999. See also Gusi i Jener et al. 2010, 64 but note this is larger than is
sometimes shown even for the imperial era, e.g., the most recent (draft) map of the peninsula in the second century
AD from the Ancient World Mapping Centre (AWMC), Talbert, Horne, and Twele 2015. I have also made cosmetic
changes to the coastline by removing minor features such as modern marinas and jettys although these are scarcely
visible at this scale.
1226. See the overview of historic wetland areas in Alacant in Box Amoros 1987.
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Figure C.3: Elevation in the study area
lagoons of the Bajo Segura were substantially larger than their current extent.1227 Effort has been
made to include these coastal lagoons precisely because of their likely effect on movement, both
1227. Using the following data sources: Orpesa and Torreblanca, CS: Ruiz and Carmona González 2009; La Albufera,
extending from Grau Vell to Gandía: Carmona González 2003, 58, cf. Aranegui Gascó, Ruiz Pérez, and Carmona
González 2005; Lucentum: Pérez Ballestar et al. 2008, 28; Bajo Segura: María Blázquez and Ferrer 2012, who give
the outlines of the lagoon in the Iberian period but note that it was shrinking and converting to swamp throughout the
Iberian and Roman periods. The Marjal de Pego-Oliva follows MAGRAMA data on modern lakes, so underestimating
its size in the late Iberian period. Not included on the map is the line of swamps and lagoons of unknown size
along the southern coast of Castelló, possibly from around Almenara or even Sagunto as far as Benicàssim. Járrega
Domínguez 2010, 21-2 points out that small elevations within these swampy areas served as platforms for both Iberian
and Roman sites. Inland, modern lakes are shown (following MAGRAMA data), which will therefore not include
any now-drained palaeo-lakes and wetlands, although it does also exclude modern dams.
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Figure C.4: Rivers over 50 kilometres and lagoons in the study area
in terms of extending maritime navigability from the coast and impeding land routes. The exact
effects are difficult to determine however, given the uncertainty about the extent of these areas
in the Republican period and whether they are better considered as lagoon or marsh.
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Appendix D

Minimum working example of
clustering analysis
This appendix presents a minimum working example to ascertain the interdistances and a clustering pattern in the statistical package R, beginning with shapefiles of a case study area and
settlement sites. The spatstat, spatgraphs and fpc packages are: Baddeley and Turner 2005, Rajala 2010 and Hennig 2014. See also Baddeley 2008.
Import a polygon shapefile for the observation window
> library(rgeos)
> library(sp)
> library(spatstat)
> library(maptools)
> polygon1<-readShapeSpatial(“.../SerraniaAREA.shp”)
> polygon2<-as(polygon1,“SpatialPolygons”)
> proj4string(polygon2)<-CRS(“+init=epsg:3042”)
> unitname(polygon2)<-c(“metre”,“metres”)
> polygon3<-as(polygon2,“owin”)
Import a points shapefile and create a point pattern with observation window
> points1<-readShapeSpatial(“.../SerraniaSettlement.shp”)
> points2<-as(points1,“ppp”)
> pppSerrania<-ppp(points2$x,points2$y,window=polygon3,unitname=c(“metre”,“metres”))
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Create a 3NN graph
> library(spatgraphs)
> Serrania3nn<-spatgraph(pppSerrania,type=“knn”,par=3)
> plot(pppSerrania)
> plot(Serrania3nn,pppSerrania)
Create a histogram of the edges of the 3NN graphs (in kilometres)
> elSerrania<-edgeLengths(Serrania3nn,pppSerrania)
> elkmSerrania<-elSerrania$d/1000
> hist(sort(elkmSerrania))
Run clustering algorithm with minimum points 3 and threshold 1km
> library(fpc)
> serraniaDF<-as.data.frame(pppSerrania)
> dbscan(serraniaDF,1000,MinPts=3,showplot=T)
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Appendix E

Legend to soil map
Given the complexity of Figure 4.6, I present the key in sections according to various discernible
regions (Tables E.1-E.5).1228
In brief, the striking elements in the south and north, large blocks of pink with green inserts,
match up with the areas of low rainfall shown in Figure 4.1. The pinks are Aridisols. The darker
pink that predominates is Haplocalcid. The lighter pink that is present mainly in Albacete and
the Jiloca valley is Haplocambid. The greens are Entisols. The medium green that appears in the
vega of the Jiloca and also on the border between Albacete and Murcia is Torriorthent. There
is also a darker green along the Segura in the south, and the Matarraña and Guadalope in Bajo
Aragón; this is Torrifluvent-Torriorthent.
Key

Great Group
Haplocambid
Haplocalcid
Torriorthent
Torrifluvent

Description
Dry and hot. Irrigation difficult and low-reward.
Dry and hot.
Sparse vegetation. Used mainly for grazing.
May be occasional flooding. May be irrigated cropland.

Table E.1: Soil types: Jiloca valley, Bajo Aragón, SE Albacete, and Segura valley
The Aridisols, as their name indicates, are severely water deficient, with “no period of 90 con1228. The key – based on north American experience – is composed directly from NRCS 1999.
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secutive days when moisture is continuously available for plant growth.”1229 They may also have
too high salts for plant growth. And if irrigation can be used, care must be taken not to degrade
the soil.1230 Even if irrigated, Haplocalcids often have micronutrient deficiencies.1231
Of the entisols, the Torriorthents are often on steeper slopes, although sometimes on gentle
slopes.1232 They are dry and hot.1233 They are often neutral or calcareous. Torriorthents support some grasses and shrubs and so are used for grazing.
Torrifluvents are also dry and hot. Most are calcareous and a few are salty.1234 Native vegetation
(in the United States) for these soils is grasses but they can be irrigated for crops.1235
In summary then, a few areas (particularly those in green) could be cultivated, especially along
the vegas where irrigated cropping was possible, but these areas were better for grazing. But
much of the remainder of these dry areas (pink areas of the map) would have been too dry and
hot for most crop or pasture strategies.
The pale green is, as with the green areas discussed above, an Entisol. It is Xerorthent. The bluegreen along the Valencian coast and in the vegas of the Júcar, Turia and other central rivers is
Xerofluvent. The grey-green on the northern coast of Alacant is Xerorthent-Xerofluvent.
Key

Name
Xerorthent
Xerofluvent
XerofluventXerorthent
XerorthentXerofluvent

Description
Sloping ground. Trees and shrubs, or used as pasture.
Commonly mixed forest or grass and shrubs. Irrigation possible.
As per Xerofluvent and Xerorthent above.
As per Xerorthent and Xerofluvent above.

Table E.2: Soil types: Southern Meseta and central València
Xerorthents are often sloping and the low level of winter rain can be lost through run-off. Summer
1229.
1230.
1231.
1232.
1233.
1234.
1235.

NRCS 1999, 329.
Ibid., 329.
Ibid., 351.
Ibid., 421-2.
Aridic (or torric) moisture regime and warmer temperature regime than cyric.
NRCS 1999, 408-9.
Ibid., 408-9.
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droughts are “certain.”1236 “The vegetation is commonly trees or shrubs, or the soils are used as
pasture.”1237 The Xerofluvents are flood plains or alluvial. Again, though, “[t]he vegetation on
Xerofluvents is commonly mixed forest or grass and shrubs.”1238 But presumably cropping and
irrigation are possible here given the greater availability of moisture.
The oranges are Inceptisols, of the Xerept suborder. The predominant, lighter orange is Calcixerept. Of the other Inceptisols, the off-white present in some areas is a Haploxerept. The slightly
darker orange is a Calcixerept-Haploxerept.
Key

Name
Haploxerept
Calcixerept
CalcixereptHaploxerept

Description
Sparse trees and grass.
Can be cultivated.
As per Haploxerept and Calcixerept above.

Table E.3: Soil types: El Maestrazgo, Sthn València/Nthn Alacant, and Sistema Ibérico
The Xerepts in general may have forest in mesic temperature regimes and grassland with ‘widely
spaced trees’ in thermic regimes.1239 Calcixerepts can be cultivated.1240 Haploxerepts are “thoroughly dry for much of the summer” but support some grasses and sparse trees.1241
The Sistema Ibérico and southern Meseta also contain brown shades. These soils are Alfisols.
The main one is Haploxeralf, which is present also in two areas of the southern Meseta. The
darker browns are a limited amount of Rhodoxeralf around the Serranía de Cuenca and a little
Palexeralf on the border of the Jiloca valley.
The Alfisols in the study area are Xeralfs. As such, although they are dry in summer, in some
years winter moisture penetrates deeply. These areas are suitable for “small grain and other winter annuals are common crops where there is no irrigation. Grapes and olives also are common
1236.
1237.
1238.
1239.
1240.
1241.

NRCS 1999, 430.
Ibid., 430.
Ibid., 417.
Ibid., 542.
Ibid., 551.
Ibid., 551.
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Key

Name
Haploxeralf

Description
Dry in summer. In at least some years, winter moisture moves
to deeper layers. Small grain and other winter annuals common
without irrigation. Grapes and olives common. With irrigation,
wide variety of crops possible.
As per Haploxeralf above. Native vegetation a mix of grasses and
woody shrubs.
As per Haploxeralf above.

Palexeralf
Rhodoxeralf

Table E.4: Additional soil types: Sistema Ibérico
crops where the climate is thermic. With irrigation, a wide variety of crops can be grown.”1242
In summary then, while the Sierra de Enguera, Sierra de Javalambre and much of Cuenca had
sparse vegetation, there were still large areas in the uplands and southern Meseta with pasture,
dry land farming and occasional vegas or areas that could be irrigated.
Some rare inclusions can also be highlighted. Pockets of the Maestrazgo have purples shades
(Mollisols). These soils are Haploxeroll and Calcixeroll. Pockets of northeast Cuenca contain
a bright green Entisol, Xerorthent-Dystroxerept. Pockets of southern Alacant contain light pink
Calcigypsid-Haplogypsid.
Key

Name
DystroxereptXerorthent
CalcigypsidHaplogypsid
Calcixeroll
Haploxeroll

Description
Most Dystroxerepts are used as forest or pasture. Some of the
soils, mostly the least sloping ones, are used as cropland.
Generally used for grazing.
In the United States, their native vegetation was mostly grass and
shrubs.
The natural vegetation is mostly grasses and shrubs, but some of
the soils support a coniferous forest with a grass and shrub understory and some support an open forest or savanna.
Table E.5: Additional soil types: Isolated areas

Dystroxerepts are acidic. They contain forest or pasture but may be used as cropland.1243 Calci1242. NRCS 1999, 253.
1243. Ibid., 551.
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gypsids are generally used for grazing.1244 Mollisols can be used for small grains.1245 Xerolls are
dry but normally store water and so can support some crops.1246 They are sometimes irrigated to
support a wide range of crops. Haploxerolls can support forest.1247

1244.
1245.
1246.
1247.

NRCS 1999, 381.
Ibid., 555.
Ibid., 630, 637.
Ibid., 643.
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Appendix F

Relation of coins to metal deposits
Data for metal deposits in a wide area around the study area comes from the metalogenic maps
produced for the Instituto Geológico y Minero de España (Instituto Geologico y Minero España
1974). These maps can provide a rough idea only of where metal may have been available. Some
of the deposits indicated on these maps may not have been accessible or usable in Antiquity; and
there are likely to have been many smaller deposits which were not found in this survey or which
were exhausted in Antiquity.1248
Work in the south of Iberia has shown close relations between particular emissions and mining
camps.1249 But the relationship between the bulk of the Iberian (or Provincial) coinage is much
less clear. There are many ways in which metal might find its way into the mould, whether as
ingots, scrap, bullion, or re-minting other coins and precious metal objects.1250 And there are
many ways in which coin patterns might be obscured over time, as coins zigzagged through a
series of unconnected transactions. This Appendix tests the thesis that generalised monetisation
is likely to included specialised services such as mining and that as such areas of metal ore
1248. Simón García 1999.
1249. E.g., García-Bellido 1986; Blázquez Martínez 1988.
1250. As Howgego 1995, 24 aptly summarises, “[h]ow cities with no access to mines obtained the metal for coinage
- by what mix of warfare, trade, and taxation, or whatever - is a major historical problem.” In Iberian scholarship,
Gozalbes Fernández de Palencia 2009, 95-6 has suggested that the varying silver purity of many Iberian denarii is a
result of the metal being sources from a mix of melted down booty rather than freshly minted sources.
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extraction are likely to have been included in coin circulation.1251

Figure F.1: Bronze coins and copper, lead and tin deposits
Figure F.1 tests the relation between the circulation of Iberian bronze coins and constituent metal
deposits.1252 Bronze Iberian coins were typically mainly copper with small proportions of lead
1251. Noting that many of the stages in metal smelting were likely done near extraction points. See A. B. Knapp 1999,
244 for the situation in prehistoric Cyprus.
1252. In theory, the geographical source of metal for different emissions could be identified. For example, Pérez
Almoguera 2011 uses lead isotope analysis to show that a number of coins of Iltirta, Bolskan, Kelse, and Kese have at
least some of the metal coming from Murcian mines. Iltirkesken, on the other hand, differs from these four mints in
having at least some metal apparently from the more local mines in the comarca of El Priorat. This is a point in favour
of its location in or near Dertosa rather than in Solsona. Of course, the possible use of different recycled metals can
make interpretation very difficult if not impossible.
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and tin as well as traces of other metals.1253 The relationship is not very convincing. The density
point of coin use on the Castellense and Valencian coast is near the main copper and lead deposits
in the east of the study area. But otherwise, there is little evidence of coins clustering near likely
mining areas, such as near Enguera in inland València, Albarracín in the Sistema Ibérico, or the
Sierra de Cucálon in northern Teruel.

Figure F.2: Silver coins and silver deposits
Figure F.2 shows silver Iberian coins and silver deposits in or near the study area. Essen1253. Ripollès Alegre 2007, 61-3 describes the alloy used at Saiti as typical of the coastal and lower Ebro mints in
Tarraconensis, with coins normally 70-85% Cu, 5-15% Pb and 5% Sn although “la norma es la irregularidad de los
porcentajes.” One exceptional coin has 46% Pb.
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tially, very little silver is known within the study area, although it seems likely that in Antiquity
small silver deposits were being exploited in more parts of the Mediterranean-facing Sistema
Ibérico.1254 Whether silver coins would be expect to circulate with any relation to areas of silver
extraction of not is an even more fraught question than the more everyday bronze coinage. Figure
F.2 provides no suggestion that this was the case. Either the (Iberian) silver mints of Ikalesken,
Kontrebia Karbika and Arse-Saguntum were exploiting distant sources of silver or local sources
that cannot be mapped today. Either way there is no evidence for these coins ‘monetising’ this
part of the Iberian economy.
As a couple of specific tests, we can look at the unusual emissions in the study area, in terms
of metal composition. Kelin and Ikalesken minted ‘bronze’ coins that alloyed copper and lead
without tin. Meanwhile, Lakine minted a solely lead coin.1255 Figure F.3 illustrates the first
example, showing the mints of Kelin and Iltirkesken and the circulation of their copper-lead
alloy coinage in the Iberian period. It also shows tin deposits, as this is the metal that these mints
were not using.1256 It is notable that the coin distributions of these two mints do point towards
the areas where tin might have been sourced, yet it was not used in the emissions (as it was along
the coast, and in the west and north of the study area. Again, this complicates a linkage between
tin extraction and coin use.
Figure F.4 shows three possible locations for Lakine and nearby deposits of both lead and copper.
Based on this modern data, both were reasonably available to Alcaine in particular, although lead
does have slightly better immediate availability, and equally available to its possible locations on
the Ebro. Unfortunately, circulation data for Lakine is minimal, but the nearby presence of both
copper and lead means that even local circulation would not show the possible relation between
ore extraction and coin use.
1254. Indeed, throughout the Sistema Ibérico: Burillo Mozota 1997.
1255. Villaronga Garriga 1994, 226 (CNH 226:4), Ripollès Alegre 2005b, 193, Cf. the discussion in Abascal Palazón
and Ripollès Alegre 1995.
1256. Metal choices may be historically contingent, given the relatively low number of emissions. Additionally,
Creighton 2000, 37-40 alerts us to the possibility that different alloy mixes were used for aesthetic or other reasons.
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Figure F.3: Copper-lead alloy coins and tin deposits
We could also ask if coin circulation is related to iron ore mining. Figure F.5 investigates this
using the Iberian coinages. Again, any linkage is evasive. The lack of notable iron deposts in
the more well-investigated País Valencià does not help, and deposits near both Arse-Saguntum
and north of Kelin attract the interest, but overall there is no clear correlation.
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Figure F.4: Lead coins and copper and lead deposits
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Figure F.5: Coin circulation and iron deposits
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Appendix G

Weight of coins
This Appendix shows the weight of bronze coins emitted by (most of the) mints in the study area,
using a best estimate of a particularly detailed periodisation.1257 This relies mainly on relative
periodisation so the contemporaneity of these emissions is not assured.
25
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72-31 31-A.D. 41

Figure G.1: Weights of bronze coins from study mints
1257. Partly from Villaronga Garriga 1994, partly from the sources for individual mints, see the relevant sections in
Chapter 6. See discussion of coin weights in Ripollès Alegre 2002.
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These weights should be compared to those for the Roman Republican coinage and the new
coinage system of Augustus. Basically, the Republican as weighed as much as forty grams at
the outset of the second century but rapidly dropped in weight, to around fourteen grams by the
late second century. Asses were not often emitted in the first century B.C. and weighed around
nine to twelve grams in the monetary reform of Augustus.1258 As can be seen, the Iberian ‘unit’,
clusters around ten grams but the emissions are notable for their loose variation.

1258. Republican coinage: Crawford 1974a, 1974b; Imperial coinage: Sutherland and Carson 1984, 2-3.
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Appendix H

Transects
Calculating transects for individual roads has clear advantages over CS measurement: transects
are a practical way to compare multiple routes from multiple sites while also reducing the question of the difficulty of terrain down to the issue of road quality.1259
In the following figures I populate a series of alternate routes (generally in a particular direction)
from a central node, colour-coding each route. I then calculate each route as a transect overlaid
onto a single chart, so that differences in the difficulty of each route are comparable.1260

1259. This is not simply a question of determining where land was overgrown or marshy and so difficult to pass
through, an issue that is easier for a single route than for a wide area. It is also a question of the hidden advantages of
cost surfaces that accumulate the advantages of modern cuttings and infills, something that can be difficult to account
for over a wide area.
1260. Cf. the use by Quixal Santos 2012, 198 for the alternative La Caréncia-Kelin routes. See also Parcero Oubiña,
Criado Boado, and Santos Estévez 1998, 162 for the use of a transect for an innovative exploration of the zones within
a valley.
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Figure H.3: Teruel and surrounding routes
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Figure H.4: Transects from Teruel (continued over page)
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Figure H.6: Albalat and surrounding routes
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Figure H.7: Ilici and surrounding routes
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