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Abstract

Muna Abdelhamed, The Economic Condition of the Main Cyrenaican Cities (North-
Eastern Libya) from the Hellenistic to the mid-Roman period: textual analysis

This thesis investigates cereals, grapes and horses as key examples of Cyrenaica’s
agro-pastoral economic resources in the Hellenistic and early-mid Roman periods. These
have been examined in three case studies to indicate the region’s potential for producing
annual crops, fruiting plants and animal products. Since cereals and horses are difficult
to trace archaeologically and the archaeological data associated with grape cultivation
and wine production is quite modest, the main database used in this thesis relates to
textual evidence. This includes the literary documents of the Greeks, Romans, Arabs,
Ottomans, and the first European travellers. The epigraphy and a papyrus relating to the
period of study are also significant data used in this project. The epigraphic data collected
from the Inscriptions of Greek Cyrenaica (IGCyr), Greek Verse Inscriptions of Cyrenaica
(GVCyr) and Inscriptions of Roman Cyrenaica (IRCyr) projects are the principal sources
of information. Using textual data required me to implement new approaches to test the
region’s agro-pastoral capacity.

In order to demonstrate the region’s connectivity, the thesis investigates some of
the imported commodities and highlights things that were perhaps exported in return. It
also discusses the reasons why Cyrenaican citizens received honours attested in external
and local epigraphic evidence. The research suggests that these people were Cyrenaican
cereal traders involved in Mediterranean commercial activities. Additionally, ancient
geographical references to Cyrenaican coastal sites including harbours and anchorages
receive close attention in this thesis. The 16 maritime points (9 are ports and anchorages)
between Cherronesos (Xeppovnoog) and Catabathmus (Kotapabupoc) mentioned in
Stadiasmus, raises a question about the maritime connectivity between Cyrenaica and
Egypt in the second century AD.

Finally, the results also allow me to draw a clear picture of the economic
contribution of Libyan groups to Cyrenaica’s prosperity. This includes harvesting
silphium, breeding animal and connecting Cyrenaica with the African Sahara.



Acknowledgments

First of all, my thanks must go to Allah for keeping my life and health and inspiring
me to finish this task. | would then like to express my deepest gratitude to my country of
Libya for the generous financial support which has enabled me to complete this thesis. A
sincere acknowledgment must also go to the School of Archaeology and Ancient History
at the University of Leicester which has given me the opportunity to accomplish this
research. In particular, I am most grateful to my supervisors, Professors David Mattingly
and Graham Shipley, for their academic support and their patience. They have explained
and clarified as much as they can in their feedback during our discussions in their offices,
or via our emails. This has enabled me to understand any ambiguous matter, and to
improve my English and ancient Greek languages which have been among the main skills
I have needed to complete this research. Thanks also to Professors Charlotte Roueché and

Dr Naoise Mac Sweeney who both kindly accepted to examine and review my work.

I would also like to extend my thanks to some people from this School who have
provided me different kinds of support which positively affected my academic journey.
Professor Simon James was the first member | met from the department after my
supervisors. He encouraged me during the time when | thought that obtaining a PhD
would be beyond my capabilities. Also, Professor Neil Christie who never hesitated to
help, encourage and advise me. Rachel Godfrey and Adam Thuraisingam from the
School's Professional Services Staff displayed their support and patience when carefully
listening to me or reading my emails, and then took quick action to solve my problems.
Furthermore, 1 would like to thank my colleagues for their academic, technical and other
kinds of support, especially Dr Ahmad Emrage, Dr Botan Maghdid, Dr Eleonora
Zampieri, Dr Jane Ainsworth, Dr Manolis Pagkalos and Dr Mohamed Abdrabba.

| warmly thank the teams of IGCyr, GVCyr and IRCyr projects, especially Professors
Charlotte Roueché and Catherine Dobias-Lalou and Doctor Hafed Walda who have enabled
me to access the epigraphic data of these projects ahead of their final publication. | cannot
stress enough how appreciative |1 am of the time that Professor Catherine Dobias-Lalou
has spent to answer my questions and patiently discuss with me some matters relevant to

the Greek inscriptions of Cyrenaica.



I would like to express also my deepest appreciation to Paul Bennett and his wife
Becky from Canterbury for their warmth, hospitality and immeasurable help in making
me feel settled when starting my first English language course. |1 would like also to take
this opportunity to give grateful thanks to my friends Dr Ahmad Emrage and his wife
Alya who allowed me to share their accommodation for a month and then helped me to
rent a flat and prepare it for my family who were to come later. Furthermore, a special
thank you must go to my friend, neighbour and landlord, Nicholas Brown, for his support
in so many different ways and especially for his proof-reading in some difficult areas of

my writings.

I would like also to give deep recognition to all of the academic staff members of
the archaeology department of the University of Benghazi in Libya, particularly those
who have taught me the principal keys to Archaeology and classical languages. | owe a
particular debt of acknowledgments also to Professor Mohamed Edweb who has taught
me the ancient Greek and Latin grammars and has kept encouraging me to improve my
skills in this field.

Last but certainly not least, | would like to express deep thanks to my family
especially my father, sisters, brothers, and sisters and brothers in law, for their support
too. |1 am also deeply indebted to my husband, Ahmad Buzaian, who has been so
constantly and quietly supportive throughout this immense challenge and whom | can
never thank enough. Thanks also for my sons, Mustafa, Kamal and Zakaria for their
continued understanding and support. My deepest thanks, however, must go to my mother
who would have been so proud of me. Unfortunately, due to her having cancer, we have
been prevented from living and sharing together this most important moment in time.
Therefore, | dedicate my thesis to her, together with a prayer to Allah asking him to bless

her.

Muna Abdelhamed



Table of Contents

ADSEFACT. ...t [
ACKNOWIEAGMENTS ...ttt r e e areenne e ii
TabIe OF CONTENTS .....ceiiiiiiiee e \Y%
LIST OF TADIES ... IX
[ TS o) 1o 10 2T OSSPSR Xii
LiSt Of ADDFEVIATIONS ......c.veuiiiiiieicesee s Xviii
PAET | e
Chapter | : Introduction to the ReSEarch ... 1
00 I T oo LU T (0] Y2 SR PSSS 1
1.1.1 General INtrOdUCTION .........oiiiiiiiiieieee s 1
[.1.2 The reSearch CONEXL ........cceiiiiiiieisicieieese e 1
1.1.3 The project objectives and QUESLIONS ...........ccovriririeieiierie e 4
1.1.4 Organisation Of the StUAY .........ccoeveiiiiiic e 5
1.1.5 Geographical OULIINE ..........ccooiiiiiecee e 6
1.1.6 Historical background .............cccveviiiiiiiiic e 9
1.2: The HEErature REVIEW .........ccoiiiiiiiiiiieieese et 11
1.2.1 Debate on the ancient economy and ideal types of City .........c.ccocervririrrnennnn. 11
1.2.2 General studies on the Cyrenaican eCONOMY .........c.ccceerveiieieeriesieseese e 15
Chapter 11 : Sources and Agricultural Background..............ccccoovviiiiiciiene e, 20
[1.1 THE PrOJECT SOUICTES......eiuiieiteite sttt bbbt 20
O I T YOS PRSPTOSPRRRON 20
11.1.2 EPIgraphiC @VIAENCE.......c.ueoiie ettt 22
T L3 PADYIT .ttt bbb bbbt 25
11.1.4 Medieval Arabas and early/modern European travellers...........c...ccccoveenneen. 26
[1.1.5 AQriCUITUIal SUIVEYS......ccuiiiiiiiiiiieeee e 27
L6 VISUAL AT 27
TLL.7 NUMISIMALICS ...ttt bbbt 28
11.1.8 Bio-archaeological and archaeobotanical studies............cccocevvniininiiiiinnnnn, 28



11.1.9 Amphorae production and trade at POItS...........ccoouevereierenenineseeeeeee, 29

11.1.10 Kilns as evidence of local manufacturing of amphorae............c..cccccceeenen. 30
I1.1.11 Industrial INStAllatioNS..........cccveiiiiiiieeiie s 31
11.2 Agricultural BaCKground.............cooviiiiiiiiiic e 34
11.2.1 The general annual crops of CYreN@iCa..........ccoveiereerieiiieieese e se e 34

I1.2.2 Figs, almonds and olives and olive oil as examples of Cyrenaica’s cultivated

TTUTE ot 46
11.2.3 Animal husbandry in CYrenaiCa ...........cooereiiiininieeee e 57
I1.2.4 An estimation of Roman Cyrenaica’s population............cccoeeeveenineninerneenne. 71
T1.3 CONCIUSION. ...ttt bbb 73
Chapter 111 : Wheat and Barley: Case Study of Cyrenaica’s Annual Crops.......... 74
1.1 General INtrOQUCTION ......c..oviiiiiiiieisicse s 74

I11.2 Methodology of Assessing Cyrenaica’s Agricultural Potential Regarding Cereals 74
I11.3 Wheat and Barley a Case Study of The Annual Crops..........cccccevveveevieieeieciennnn, 75
111.3.1 Environmental circumstances of growing wheat and barley in Cyrenaica .. 75
[11.3.2 The Cyrenaican Cereal SEEUS ..........cccorireriiiiiiiieieee e, 78
111.3.3 Patterns of growing and manuring cereal in Cyrenaica.............c.ccceeevevennenn 79

I11.3.4 Estimating Cyrenaican cereal production in the Hellenistic period using

epigraphic evidence, modern statistics and the approximated arable lands ............ 87
111.3.5 The Hellenistic consignment: Wheat or Barley............cccccocvinininiiicnnnn. 100
I11.3.6 Export of cereals (Wheat and barley) as an indication of the region’s
commercial connectivity in the Hellenistic period. ..........ccccooviveeveiiiciie e, 108
111.3.7 Cyrenaican cereal during the Roman period ............ccccevveevieiiie e 111
T4 CONCIUSTON ...ttt ettt b e nae e 115
Chapter 1V : Grapes Cultivation and Wine Production: Case Study ................... 117
V.1 General INtrOAUCTION .........oviiiiiieie e e e 117
V.2 MEtNOAOIOGY ......cciieiiiieie e 117

IV.3 Grapes (otaguiai): The Cultivated Fruit and its Products, Raisins and Wine (A Case
83 100 )Y SR 119



IV.3.1 General INtrOAUCTION.........coviiiiiieie e 119
IV.3.2 The environmental requirements for growing grapes ..........cccceeevevvereenenn. 119
IV.3.3 Patterns of grape CUltiVatioN...........ccooviiiiiiiiiiccce e 122

IV.3.4 Epigraphic evidence of grape cultivation and raisin production at Cyrenaica
IN the fourth Century BC ... e 123

IV.3.5 Epigraphic evidence of grapes cultivation, raisins, and wine production at
Cyrenaica in the Hellenistic Period ... 126

IV.3.6 Documentary evidence of grape cultivation and wine production at
Cherronesos (Ras et-Tin) (east of Darna) in the second century AD.................... 132

IV.3.7 Assessing wine production capacity of Cherronesos (Ras et-Tin) based on the
SECON CENTUNY AD PAPYIUS. ...cviviitiieiiieeiieieeie ettt 134

IV.3.8 A quantitative assessment of wine production capacity per hectare of a
selected area based on the modern pattern of grape cultivation............cc.cccceeee. 137

IV.3.9 Selected archaeological and industrial evidence of wine production from

Cyrenaica in the Hellenistic and early/mid-Roman epochs ............ccccoevrviienenn. 146
Y ) o [1E] o] OSSPSR 150
Chapter V Horses: Case Study of Cyrenaica’s Animal husbandry....................... 152
V.1 General INtrOQUCTION ......cc.eeiieie et ne e 152
AV V1= g ToTo o] [o o | OSSPSR 152
V.3 Horse Breeding: A Case STUAY ........cceriiiiiriiiiiisesieieeee e 153

V.3.1 Cyrene famous in literature as a place for horses, especially those used in

(610] 01 (=TS KPR UP R OPPP PP 153

V.3.2 CYrenaican CaVally ..........coociiiiiiieie et 160

V.3.3 Equestrianism in the ephebate ... 166

V.3.4 Metrical indications of horsemanship on ephebic inscriptions from Cyrene:

............................................................................................................................... 174

V.3.5 Epigraphic evidence of the use of the word ‘horse’ in the structure of personal

DYAIMIES ..ttt ettt et e ettt et e et e A bt e e R b et e e R bt e e nR bt e e R bbb et e nb e e e br e e ebnee s 176

V.3.6 Cyrenaican horses in different cultural materials.............ccccccovviiiiiiininnn 183
[ 0] o] 101 [ ] o USSR 186

Chapter VI : Cyrenaica’s Commercial Interactions During the Hellenistic and
Early/Mid-Roman PeriOdS.........ccceiveiiiiiieeie et nneas 188

Vi



V1.1 General INtrOQUCTION .......oeeeeeee et eeeeeees 188

V1.2.1 Harbours as Evidence of Inter-regional and Intra-Regional Trade: .................. 189
VI1.2.1.1 Cyrenaican harbours dated to the fifth century BC.........c.cooviiiiiennn 189
V1.2.1.2 Cyrenaican harbours dated to the fourth century BC.........ccccccoeveriennen. 191
V1.2.1.3 Cyrenaican ports during the Hellenistic period and after........................ 193
V1.2.1.4 Harbour commercial fUNCLIONS...........ccooviiiiiiiiicccee e 198

V1.2.2 Indirect Epigraphic Evidence of Cyrenaican Merchants:............c.cccceevvenvcnne, 199
V1.2.2.1 Epigraphic evidence of non-local honours for Cyrenaican citizens........ 200

V1.2.2.2 Epigraphic evidence of locally honoured Cyrenaican philanthropists:... 203

VI.3 Imported Pottery as Evidence of Cyrenaica’s Trade Orientations ....................... 206
V1.3.1 Commercial connections in the Archaic and Classical periods (the fine pottery
of Cyrene and TEUCNEITA) ........ccceeiuiiieiieie e 207
V1.3.2 Commercial connectivity in the Hellenistic period up to 250 BC (Local and
imported amphora of EUESPErIdES).......ccciieiieiieieee e 208
V|1.3.3 Hellenistic period from 250 BC and early/mid-Roman connectivity ........ 212
V1.4 Imported Fine Wares into Ptolemais from the late Hellenistic to late Roman
PEITOUS ..ttt bbb bbbttt bbbt 221
V1.4 Marble Imported t0 CYreNaICA.........cceieeiiieieiieie et 225
VI1.4.1 Marble used in SCUIPLUIE .......c.ooiiiiie e 226
V1.4.2 Marble used in epigraphy.......c.cccveviiieiieie e 227
V1.5 Products Likely Exported from Cyrenaica...........cccccovevveieiieieeie e, 232
VI.5.1 General INTrOQUCTION .........coviuiiieiiiesie e 232
V1.5.2 SANaAra ProUCTS ......ooviiiiiiciic ettt nae e 232
V1.5.3 Animals, animal by-products and manufactured items...........cccceevvvvenene. 234
VLS4 FISHINAUSTIY .o 235
V1.5.5 Wild and Cultivated products...........ccceieiiriiininieieese e 236

V1.6 Cyrenaica’s Distinctive Location and the Profits of Exporting Diverse Products 237
V1.7 General CONCIUSION ........coiiiiiiiiicie e 238

Chapter VI : CONCIUSION........oiieie e enes 239

Vii



VILL GENEIAI REVIBW ...t e e e e e e e e e ee e eeeeeens 239

VILLL COIRAIS.....eivieiiee ettt bbb 241

VI11.1.2 Olive oil, wine and other agricultural products ...........c.ccocoovrivriviiiniiennene. 243

VI1.1.3 Animal and animal by-products...........cccccveveiieiiciciicce e 245
AV L - To OSSO P PR URPRPSPPN 247
VI1.3 Were Libya and Cyrenaica the Same Place in the Ancient Literary Sources. .... 250
VIL4 Final conclusions: the nature of Cyrenaican economy in the Hellenistic and
EANY/MIT-ROMAN ...t 251
VI1.5 Recommendation for further Work: ... 254
Part 1 APPENAICES.......oiviiiiiiieiieieie sttt b bbb 258
Appendix: I. Direct and indirect historiographical indications of cultivated and wild
Products and anIMAlS............cooiiiiiiiii s 258
Appendix I1: Tables of the recorded products in the demiourgoi inscriptions in the
4t 3rdand 2" centuries BC and ephebic inscriptions............cccoovccicviecccvennne, 277
Appendix I11: Published and New industrial features connected to wine production
IO (=] g F- T [or- T TSPV PP PR PSPPI 301
Appendix 1V: Measurements, Currency and Numbers used in the research ....... 304
BIDIIOGIaPNY ... e 307

viii



List of Tables

Table I1.1: The numbers of the demiourgoi inscriptions (DMI) used in this thesis and their
corresponding numMbers in the IGCYF PrOJECT ......occviieiieie e 24

Table 11.2: Various types of data representing different items in different periods (L=
Literary; E= Epigraphy; A= Archaeology evidence including Archaeobotanical and
bioarchaeologiCal data) ...........cooviieiiiii e 33

Table 11.3: Prices of olives and olive oil in the fourth century BC and the third/second
CENTUNIES BC. ..ttt ettt et sbe et e e st e beebesneenneas 55

Table I11.4: Bone number of the main consumed stocks and their percentages which found
in Berenice and dated to the period between the second century BC and the mid-third
CENTUNY AD . ..ttt e e sbb e e e bt e e e nbb e e e bb e e e beeeabeee s 62

Table 11.5: Population number of some Cyrenaican citeis during the Roman period
according to Wilson (2011: 184, 185 and with assuming the population number of some
OLNEE CITIES). ettt bbbttt bbbt 72

Table 11.6: Wadi Faynan’s (Jordan) population density per towns, villages, hamlets and
minor sites estimated by Mattingly (2011); Similar sites in Cyrenaica estimated by
Abdelhamed (2018); Number of sites in Cyrenaica per 100 km?2 estimated based on
Abdussaid’s Project (1984). ......oiiiiiiiiiee s 72

Table 111.1 An estimation of wheat production in an area that was planted with 42,000
medimnoi of beans in the Hellenistic period, and with consideration to the different
volumes of each crop could be produced per hectare. ...........ccccccveveeveiiece e 97

Table 111.2: Approaches to estimating the percentage of cultivated land in hectares in
(O3 0= PR PPRSPPRRPIN 99

Table 111.3: The highest price of wheat and barley in drachmas and obols per medimnos
recorded in Cyrenaica and the Greek motherland in the 4th century BC. .................... 102

Table 111.4: The highest prices of wheat and barley in drachmas and obols per medimnos
recorded in the Greek motherland in the fourth century BC. ..., 102

Table I111.5: The average increases in barley and wheat prices in the fourth BC and the
third/second centurieS BC at CYIENE. ......ccveiieiieeieiieie ettt 103

Table 111.6: The relationship between the cost in drachma of wheat per medimnos and
straw per net and the cultivated hay per carload (red arrows represent decline and green
ArrOWS rePreSeNt GrOWEN). ....o.eiiiiiieiei e 104

Table I11.7: The relationship between the cost in drachma of wheat per medimnos and
cultivated hay per carload (red arrows represent decline and green arrows represent
(010111110 TSRS 104

Table 111.8: Quantities of wheat and barley production and percentages (App. Il. C. 2).
...................................................................................................................................... 105

Table 111.9: Cyrene’s cereal recipients, quantities, percentages, and the number of cities
which received grain twice in each region (IGCyr010900)..........cccccevvveiieiireesieeinnnn, 110

Table IV.1: The profits percentage of different practised activity in a farm at Cyrenaica
in 1966 from total income Of £1291. .......c.oooiiiiiiiie e 121

Table 1V.2: Prices of grapes types based on data collected from demiourgoi lists of the

iX



TOUIN CENTUIY BC. ..ottt te e reenne e 124

Table IV.3: Prices in drachma for various products in three demiourgoi inscriptions (App.
1100 34 YOO 128

Table 1V.4: Samples of the data provided in the papyrus Vaticanus Graecus Il (Catani
1985:153). ..ottt ettt 134

Table IV.5: Estimating wine production per hectare based on determined three different
QUANTILIES PEI NBCLAIE. ...o.veeiieee e et 135

Table 1V.6: Levels of grapes and wine production of different types of land estimated
based on data indicated by the papyrus of Cherronesos. .........cccccevereieiinininincienen, 137

Table IV.7: Estimating Cherronesos’ grape production per hectare based on wine
quantitiy per aroura provided by the papyrus and estimating wine production of the
selected area based on grape production per hectare. .........c.occeeveveeieiieviece e, 141

Table 1V.8: Land classes per hectares and their percentages at Al Hania and Al Useta
(Based on data provided by FAO 1969: 70, 83). (nos. corresponding to the data shown in
FIQUIE TV.L8). bbbttt 142

Table 1V.9: An estimation of grape production in kg and wine in litres within the case
study area (considering 35% of the investigated area represents class I and Il land)... 143

Table V.1: Place, number and percentage of cavalry participated in the army of Ptolemy
IV in 217 BC (After POIYDIUS)....c..oiiiiiiiiiieieieie s 162

Table V.2: The percentages of the infantry and cavalry of Cyrenaica in the Battle of
RAPNIA TN 217 Bt bbb 164

Table V.3: Cyrenaican charioteer winners, historical dates and the names of the festivals
or their locations (For the literary sources accounts see App. 1. D. 3). ..cccovviiiennennn, 176

Table V.4: A comparison of Greek personal names formed from two words (one of which
is the word horse) in Crete, Cyprus and Cyrenaica from the fifth century BC to the first
century AD (based on data collected from Fraser and Matthews 1987). .................... 178

Table V.5 A comparison of Greek personal names formed from two words (one of which
is the word horse) in the Peloponnese and Cyrenaica from the fifth century BC to the first
century AD (based on data collected from Fraser and Matthews 1987 and 1997)....... 180

Table V.6: The total number of three personal names Apictitmog (Best-horse),
Kainrmog (Beautiful-horse) and (MeAdvinmog) and the total number of ephebes’
instructors in each century from the 4th century BC to the 3rd century AD. ............... 182

Table VI1.1: Harbours and anchorages identified by Pseudo-Skylax (108); See translation
of Shipley 2011: 47, 48, 80, 81L). ....ceieuiirieeieieeeiee et 192

Table VI.2: Number of large ports, anchorages, and unidentified types of ports according
t0 Strabo in the fIrSt tIMe. ..o e 194

Table V1.3: Ports and anchorages mentioned by the Stadiasmus and located on the coast
between Catabathmos and Cherronesos (some of them indicated befor by other writers).

...................................................................................................................................... 197
Table VI1.4: Types and numbers of Cyrenaican harbours in Greek and Roman periods
(Author’s table data from Hesein 2014: 225) ..ocooiiiiiiiiieiiieiee e 198

Table V1.5: Probable or possible content, source and percentages of amphorae (RBH)



found at Euesperides dated to the Hellenistic period (nos. correspond to those types shown
IN FIGUIE VL3, oottt ettt et e s e te e e e neeste e aeeneenre s 210

Table V1.6: Number and percentage local amphora sherds (BRH) collected from each
period at Berenice (Table data gained from Hesein 2014: 515 based on data from Riley

4 ) TSP 213
Table VI.7: The number, and location of MRA1 and MRAS kilns at Cyrenaica in the Mid-
Roman period (some produced both types of amphora)..........ccccceevviiienieiieniiienn, 215

Table V1.8: Hellenistic imported and local fine wares found at Berenice (nos. correspond
to the ware types shown in Figures V1.8 and 9) (Kenrick 1985b: 252)...........ccccveeneee. 218

Table V1.9: Number and percentage of early Roman Fine Wares found at Berenice (nos.
corresponding to the ware types shown in figs. V1. 10, 11), (Kenrick 1985a: 514; Kenrick
1985h: 254; SOFICElli 1987: 73). c.veeeiiie ettt 220

Table V1.10: Total sherds of local and imported fine wares at Berenice representing each
period (nos. corresponding to the data shown in Figure VI. 12) (data from Hesein 2014:

Y27 SRS 221
Table VI.11: The different early Eastern Roman Red Slip Wares in Ptolemais (Table’s
data from Domzalski 2012: 321-22 cf. figs. VI. 13, 14).....ccccoviiiiiiiiieiiiieeeeee, 224

Table VI1.12: The number, percentage of sculptures made from marble imported from
different places to Cyrene by city and terrain in the period between the 6th BC to AD 3rd.
(Author’s data is from Kane 1985: 238) .....cccviiiiiiiiiiiiiii e 226

Table VI1.13: The numbers and percentages of the funeral inscriptions inscribed on marble
dated to the Hellenistic and early/mid-Roman period found at Cyrene (Author’s table data
based on a collection from IGCyr. and IRCYr. Projects). .......cccceeererenerenenenieeeenen, 228

Table VI1.14: Total funerary inscriptions and the number and percentages of those
inscribed on marble and on other materials during the early/mid-Roman period in
different Cyrenaican cities (Author’s table data is based on calculating the inscriptions
TrOM TRCYT PIOJECL). .ottt bbbt 229

Xi



List of Figures

Figure 1.1: Location map of Cyrenaica and its main cities. Source: Base map provided by
2012 Ancient World Mapping Center and updated by the researcher............ccccccevevenenne. 7

Figure 1.2: The average annual rainfall in Cyrenaica and Tripolitania (Adapted from a
map in The Middle East: A Geographical Study, by O. Beaumont, G. Black and J. M.

Wagstaff 1976, John Wiley and SONS).........cccciveiiiiiiiieie e 9
Figure I1.1: The percentage of demiourgoi inscriptions’ which mention cumin, garlic and
onion in the second/third CENUIIES BC.......cccovuiiieiiiiieniesie e 36
Figure 11.2: The number of the demiourgoi inscriptions which indicate different types of
pulse in the second/third centuries BC. ........cocvoiiiiiiiiic e 38
Figure 11.3: Map of area where silphium grown (Catani 1985: 155 Fig. 12.3) .............. 40
Figure 11.4: The number of the references to silphium in the literary from the fifth century
BC t0 the fOUrth CENTUIY AD.......ccoiiiiiiiiiee e 41
Figure 11.5: Obv.Two fruits of silphium. Re. One fruit of silphium. Attic drachma 570-
480 BC (RODINSON 1927: PL V. 3). oo 42
Figure 11.6: Obv. full representation of Silphium. Rev. Head of Zeus Ammon.
Tetradrachm. 435-308 BC. (Robinson 1927: Pl X. 6) ...cccooviiriiiiiic e 43
Figure 11.7: The cup of Arcesilaos Il dated to the sixth century BC. Source: Images for
SHPNIUM OF CYIBNE......ciiiiiiiiice et 44
Figure 11.8: Obv. Head of Zeus-Ammon. Rev. Date palm, small silphium plant left, crab
right. ¢.308-277 BC (Robinson 1927: PL. XXV 2) ...ccoiiiiiiiiiiiieiec e 45
Figure 11.9: Obv. Gazelle in field with jerboa and bunch of grapes. Rev. Silphium dated
t0 300 BC (Robinson 1927: PL XXV, 18). ...cciiiiieieieienie s 46

Figure 11.10: The number of 3rd and 2nd BC demiourgoi inscriptions mentioning each
product, arranged according to the general order of citation of the crops in these
TS oT 010 TSRS 51

Figure 11.11: The number of the olives and almonds trees cultivated in Cyrenaica in 1937
by the Italian farmers. .........cov oo 52

Figure 11.12: The number of the fourth century BC demiourgoi inscriptions mentioning
each product, arranged according the general order of citation of the crops in these
TNSCIIPTIONS. 1.ttt b bbbttt ettt bbbt e s e e 54

Figure 11.13: Relief sculpture of cows, donkeys and rams on ‘Teheno’s board’dated to the
fourth millennium BC (Gardiner 1961: 394). ......cccooiiiiiiiiineeieieie e, 61

Figure 11.14: Numbers of animal bones at Berenice in the period from the 2" century BC
to the middle of the 3" century AD. Based on data represented by Barker (1979: 12)..62

Figure 11.15: The percentages of animals’ bones found in the period between the second
century BC and the mid-third century AD at Berenice. .........cccccooeveiiieneiinnnieeens 63

Figure 11.16: Sheep numbers at Tripolitania and Cyrenaica in different years (based on
data resented in Allan et al. 1973:62). ......cccooiiiiririiieies e 65

Figure 11.17: The total number of sheep and their percentages at Tripolitania and
Cyrenaica according to the records of years 1945, 1955, 1960 and 1965 (based on data

Xii



represented in Allan et al. 1973:62). ........cccoiiiiiiiiiie e 66

Figure 111.1: The average annual rainfall in Cyrenaica (based on Doyel and Maguire
LOB). oottt Rt et Re R et et e tenEenReereere e e eneenes 76

Figure 111.2: Annual rainfall and amount of wheat production by kg per hectare from
1958-1963 (an area around Barce) (based on data collected from FAO 1969:12)......... 77

Figure 111.3: Volume of cereals and legumes in medimnos in one semester (6 months)

based on a demiourgoi inscription dated to the second century BC...........ccccceevivieennenn. 85
Figure 111.4: Cereal and legume production in one semester (6 months) based on an
inscription from the second Century BC. ..o 85
Figure I11.5: The cereal quantities per medimnoi of Attica, the dependent cities in 329/8
BC and Cyrenaica in 331-326 BC. ......cccoiiiiiieieieee e 90
Figure 111.6: The quantities of cereal in tonnes of the ancient decree of Cyrene, and
another two MOUErn STALISTICS. .....ovveiiiieiiee et nreas 91
Figure 111.7: The percentage of the cereal quantities exported from Cyrenaica in the
Hellenistic period and in 1850 AD. ........cccoiiiiiiiieieee e 92
Figure 111.8: Cyrenaican cereal production in tonnes of the Hellenistic period and
before/after the Italian reclamations of the agricutural land in 1932...........c.cccovviienenn, 93

Figure 111.9: Quantities of various products based on a demiourgoi inscription dated to
the SECON CENTUNY BC. .....oiiiiicee e 95

Figure 111.10: The wheat yield in medimnoi of Cyrene in the second century BC and
Lemnos, Skyros and Imbros in 329/8 BC based on epigraphic evidence....................... 96

Figure 111.11: Volumes of wheat and barley per medimnos donated to the Sicilian city,
Entella in the middle of the third century BC. .........cccooiiiiiiiiiicee e, 101

Figure 111.12: A comparison of the highest prices of wheat and barley per medimnos in
Cyrenaica and the Greek motherland in the 4th century BC. 1 drachma = 6 obols. .... 102

Figure 111.13: Comparing the highest prices per drachma and obol of barley and wheat in
the fourth BC and the third/second centurieS BC. .......cccccovoievveieniieii e 103

Figure 111.14: Percentage of uses of the words ‘cereal’, ‘wheat’ and ‘barley’ in Greek and
Roman literary documents (Based on the author literary collected data in App. I. A. 1)
...................................................................................................................................... 108

Figure 111.15: The recipients of Cyrene’s cereal consignment of 330-326 BC. Quantity in
medimnos received by each region (Bresson 2011: 76. Fig. 4. 3; IGCyr010900). ...... 109

Figure 111.16: Percentages of Cyrene’s cereal received by each region (Author’s data

based on Bresson 2011: 76. figS. 4. 3). .ecviiiiiiiie et 110
Figure IV.1: The area devoted to each enterprise in a Cyrenaican farm in 1966, and the
INCOME TrOM BACK......eiiiee ettt re e e eneenneas 121

Figure 1V.2: Land proportion devoted to cultivation of three kinds of fruits in a
Cyrenaican farm of 2 hectares in 1966. ..........ccocvverveiieiiieiieie e 121

Figure IV.3: The number of the demiourgoi inscriptions which indicate different types of
grape and raisins in the fourth century BC .........cccooveiiiii i 124

Figure IV.4: The highest prices per obols of the under-guarantee and without guarantee

Xiii



of both early (white) and black grapes........cccoveiieiiiii i 125

Figure IV.5: The number of the 3'/2" centuries BC demiourgoi inscriptions mentioning
different types of grapes, wine and raisins, arranged according to the general order of
citation the crops in these INSCIIPLIONS. .......ccviveiieiiee e 127

Figure IV.6: The percentages of wine, raisins and the other types of grapes present in nine
demiourgoi inscriptions of the third/second centuries BC (excluding the unidentified
TYPES OF GIAPES). ..ttt b bbbt 127

Figure IV.7: The percentage of the recorded grape types with raisins and the percentage
of other named products in the fourth century BC (Based on the account of the
(0 L= 00U o T USRS 129

Figure 1V.8: The percentage of the recorded types of grape, their products (wine and
raisins) and the percentage of other named products in the third/second centuries BC

(Based on the account of the demiouIrgOol). .......cccvieiiieniiieeee e, 130
Figure 1V.9: The number of references to Cyrenaican grapes and olives in the literary
sources in the period between the mid-fourth and the first centuries BC..................... 131
Figure 1V.10: A relief representing Libya crowning the nymph Cyrene. Source: British
Museum. no.1861, 1127. 30; for the inscribed text see GVCyr029............ccoovvvrvenne 132
Figure 1V.11: The percentage of the cadastral records that indicated grapes among the
total records of the papyrus Vaticanus Graecus Il .........cccocevvvereiieenieninnie e, 133
Figure 1V.12: Three levels of estimated wine production in litre per hectare. ............. 136

Figure 1V.13: Distribution map of wine making sites in the selected case study area.
Yellow: previously investigated. Red: newly discovered and not published ............... 138

Figure IV.14: Distribution map of wine making sites in Cyrenaica. Yellow: previously
investigated. Red: newly discovered and not published. .............c.ccccovveiiieiicceciennn, 138

Figure IV.15: Number of each archaeological recorded element representing features of
wine production at sites in the case study area and other parts of Cyrenaica (Amphora 1
including Hellenistic and Mid-ROmMan) .........ccooiiiiiiiiiiieeee e 139

Figure 1V.16: The percentages of recorded archaeological elements representing features
of wine production in the selected area and the other parts of Cyrenaica. ................... 139

Figure 1V.17: The estimated wine production (in litre) per hectare of Cherronesos and the
(0 L (00 Y- V=T USSR 141

Figure 1V.18: Percentages of land classes per hectares at Al Hania and Al Useta (Based
on data provided by FAO 1969: 70, 83). (nos. corresponding to the data shown in table

1 TR ) OSSPSR PRSP 142
Figure 1V.19: The maximum, average and minimum estimated wine production per
toNNES OF the CASE STUAY AIBA.........ciiriiriieieieie ettt 143

Figure 1V.20: The maximum, average and minimum estimated wine production per
tonnes of the case study area in case only half of its grapes production used for wine

MAKING. 1 ittt e et e st e e be e e re e e be e sab e e beearb e e nae e e st e e ateeereenrreereearre s 144
Figure 1V.21: Numbers of Hellenistic and Roman kilns found in Cyrenaica and other
regions (Hesein 2014: 191-3) ..ot nneas 147
Figure 1V.22: Percentage of the amphora kilns and others in Cyrenaica.................... 148

Xiv



Figure 1V.23: Mid-Roman Amphora 1. Benghazi University, excavations at Teucheira

(Photo by Muna, Sason 1994). .....ccccieiieiieie et nne s 149
Figure V.1: Different references to Cyrenaican horses and chariots as represented in
ancient Greek and Roman sources (based on the collected data in App. I. D. 3)......... 154
Figure V.2: The numbers and percentages of the Cyrenaican and other cavalries in the
army of Ptolemy IV in 217 BC (see also Table IV. 2). ..., 163
Figure V.3: The probable band numbers which represent the use of horses. Based on data
from the inscription IGCYr084000. .........ccceiveiiieieieeie e 165
Figure V.4: A Panathenaic amphora from Alslaia near Barce (EI-Marj) dated to 510-470
BC (Laronde 1987:143. Fig. 38).....cccciueiiiiiiieerieiieseesieeiestee e eeessee e esee e ssaesaesneesneas 168

Figure V.5: View of a four-horse chariot race represented on a Panathenaic prize amphora
found in Tocra and dated to 410-400 BC. Source: The British Museum. N.

1866,0415.249. ..ottt ettt re e e 168
Figure V.6: The percentages of Cyrene’s ephebic inscriptions containing direct or indirect
clues related t0 NOISE-TIAING. ......ooviiiiiiiieri s 172
Figure V.7: A relief of a four-horse chariot with a driver depicted on a face of an ephebic
inscriptions. Sources: IRCyr.C.698, 699,700-705. .......cccccevierierienierieie e seene e 173
Figure V.8: The percentages of ephebic inscriptions associated with figures of quadriga
and horseback riding. Based on data collected from IRCYr .........cccooeiiviiiiiiinieienn, 174

Figure V.9: Cyrenaican personal names consisting of horse compound names and
adjectives in use from the fifth century to the second century AD. Apictitnoc (Best-
horse) Kailnmog (Beautiful-horse) and MeAiavimmog (Black-horse) (based on data
collected from Fraser and Matthews 1987). .......cccooiiiiiiininieeeee e 177

Figure V.10: A comparison of the occurrences of horse-related Greek personal names in
Crete, Cyprus and Cyrenaica from the fifth century BC to the first century AD (nos.
correspond to the names shown in Table V. 4). (Based on data collected from Fraser and
MAEIENEWS 1987). ..ttt 178

Figure V.11: A comparison of the occurrences of horse-related Greek personal names in
Peloponnese and Cyrenaica from the fifth century BC to the first century AD (nos.
correspond to the names shown in Table V. 5). (Based on data collected from Fraser and
Matthews 1987 and 1997).......ccouiriiiiiieiieeee e 180

Figure V.12: The total number of three personal names Apictitnog (Best-horse),
KéAlmmog (Beautiful-horse) and (Meldvitmog) and the total number of ephebes’
instructors in each century from the 4th century BC to the 3rd century AD. ............... 182

Figure V.13: Number of the ephebic inscriptions dated to the period from fourth to second
centuries BC and that dated to the period from 1 BC to the third century AD and the
number of ephebes’ instructors gained from each group (based on data from IGCyr,

GVCYr and IRCYI PrOJECES)....cuveverieiiiiieiieeiieie ettt sttt bbb 182
Figure V.14: An illustration of the percentages which represented heroes and horses on
Attic black figure vases collected from Athens, Samos and Cyrene. .........c.ccecvevenenee. 183

Figure V.15: Relief sculpture from Ptolemais showing a Hero equitans type (Muszynska
2012: 294, TIg. 2). ittt b 184

Figure V.16: Golden Starer. Obv. Quadriga driven by Nike. Rev. Ammon. Late 4th

XV



century BC Source: Cyrenaica - Coin Archives; see also Robenson PL.XIV. 1-10...... 184

Figure V.17: Plan of hippodrome at Cyrene (Humphrey 1986: fig. 256). ................... 185
Figure VI1.1: Number of large ports and anchorages according to Herodotus and Pseudo-
Skylax in the fifth and fourth centuries BC. .........cccooiiiiiiiiie s 193

Figure V1.2: Map of ports and anchorages mentioned by the Stadiasmus and located on
the coast between Catabathmos and Cherronesos (some of them indicated before by other
LT L] £ TR PP 196

Figure V1.3: Relative proportions of all quantified amphorae (RBH) at Euesperides dated
to the Hellenistic period (Goransson, 2007: 191. Fig.41. nos. correspond to data in table

RV ) TSSO 209
Figure VI1.4: Suggested routes for the common amphorae types found at Euesperides
(after Goranson, 2007: 225, 227, 229)......ccveueieeie e st 211

Figure VI.5: Number and percentages of imported amphora sherds (BRH) representing
the period from the Hellenistic to the third century AD at Berenice (The graph is based
on a quantitative study conducted by Hesein 2014: 286-289 based on data from Riley
4 ) TR SO S ST SUSPRSRN 212

Figure VI1.6: Quantities of local amphora sherds (BRH) collected from each period at
Berenice (The graph is depending on quantification conducted by Hesein 2014: 515 based
on data from RIIEY 1979) ... 214

Figure VI.7: Trends of imported and local amphora at Berenice based on sherds (BRH)
collected from each period (Chart data is from quantification conducted by Hesein 2014:
515 based on data from Riley 1979). ......ccooiiiiiieii e 214

Figure V1.8: Hellenistic imported and local fine wares found at Berenice (nos. correspond
to the ware types shown in Figure V1. 9 and Table VI. 8), (Kenrick 1985a: 514; Kenrick

1985D: 252). ...ttt ettt re e e e nens 217
Figure V1.9: Sources of imported Hellenistic fine wares at Berenice. Numbers correspond
with those shown in Figure V1.8 and Table V1.8) (Kenrick, 1985b: 252).................... 218

Figure VI1.10: Early Roman fine wares found at Berenice (nos. correspond to the ware
types shown in Figure VI. 11 and Table V1. 9) (Kenrick 1985a: 514; Kenrick 1985h: 254;
SOFICEIIT L1987: 73). oottt e re et e e reesre e nnes 219

Figure VI1.11: Main sources of Early Roman fine wares at Berenice (nos. correspond to
the ware types shown in Figure V1.10 and Table VI1.9) (Kenrick 1985h: 254; Soricelli

A £ ) TSSOSO 219
Figure VI1.12: Change in trade size based on the imported fine wares to Berenice in
different eras. (nos. corresponding to the data types shown in table V1.10). ............... 221

Figure VI1.13: Ptolemais. Identified sources of terra Sigillata and late Roman Red Slip
wares respectively, from ¢.100 BC - AD 300 (A) and c. AD 300-650 (B) (nos.
corresponding to the Eastern Roman Red Slip Wares in Ptolemais shown in figure V1.14
and table VI. 11) (Domzalski 2012: 324-33). ....cccueiiiriirieiieiesiie e 222

Figure V1.14: Percentage of early Roman Red Slip wares found in the Polish excavations
at Ptolemais (c. 100 BC- AD 300) (nos. corresponding to the Eastern Roman Red Slip
Wares in Ptolemais shown in figure VI.13, table VI.11) (Domzalski 2012: 322)........ 223

Figure V1.15: The sources of marble imported to Cyrene by terrain in the period between

XVi



6th BC to AD 3rd (Author’s data is from Kane 1985: 238). .......ccccocvvvvvnvniniinieeiene 227

Figure VI1.16: The number of Hellenistic marble funerary inscriptions from Cyrene in
each century and those whose date is uncertain. These probably represent the end of one
century and the beginning of another, e.g. 4/3 BC. (Author’s graph data based on
inscriptions gathered from IRCYr. ProjJect). ......coooeiiiiiiiiniieee e 228

Figure VI1.17: Number of funerary inscriptions carved on marble in early/mid-Roman
period Cyrene (Author’s graph data based on inscriptions gleaned from IRCyr project).
...................................................................................................................................... 229

Figure V1.18: The number of marble panels used for engraving the funeral and ephebic
inscriptions during the early/mid-Roman period in Cyrene (Author’s graph data is based
on epigraphy from IRCYF PrOJECL). .....ccoiiiiiieieieie e 230

Figure VI1.19: Coins from Cyrene dated to the third century BC. Ob. Head of Zeus-
Ammon. Re. Palm tree with fruit, silhpium and crab (Robinson 1927: 61-63, Pl. XXVI.
2. SEE AISO, 1, 3= 14) it nes 233

Figure V1.20: Trade routes of Cyrenaica, internal Libya and deep Africa as suggested by
LAronde (L1987: 212). ..c.uvceeiiecie ettt ettt re et nre s 234

Figure VI1.21: Archeological sites represented instalisions related to fish processing
(HESEIN 2014 197). ittt ettt ettt et e et et e s reesteene e s teebeaneenne s 236

XVii



List of Abbreviations

Abbreviations of Ancient Literary Sources

Ap = Against Apion (work of Flavius Josephus)

Anab.= Anabasis of Alexander (work of Arrian)

Anth. Gr.= Anthologia Graeca (collection of poems)

Ath. Pol. = Athenian Constitution or Athenaion Politeia (work of Aristotle)
Comic. Test. Frag. = Comic Testimonia and Fragments (work of Hermippus)
Charact.= Characteristics of Animals (work of Aelian)

Cyneg = Cynegteica or the Chase (work of Oppian)

Cyr. = Cyropaed (work of Xenophon)

Dig. = Digest (Roman law)

Hist.Pl. = Enquiry into Plants or Historia Plantarum (work of Theophrastus)
Isthm = Isthmian (work of Pindar)

NH= Natural History (work of Pliny)

Od. = Odessa (work of Homer)

P.D. L. T. = Perseus Digital Library of Tufts (online)

Pelop. = The Peloponnesian War (work of Thuc.)

Pyth.= Pythian (work of Pindar)

Supp. = Suppliant Women (work of Aeschylus)

T. A. D. = Treatment of Acute Diseases (work of Aretaeus)

Abbreviations of Ancient Authors’ Names
Callim. = Callimachus
Hdt.= Herodotus
Sky. = Skylax
Sta. = Stadiasmus

Steph. Byz. = Stephanus Byzantinus

xviii



Stra.= Strabo

Abbreviations of Epigraphic and Papyrologic Sources
APIS = Advanced Papyrological Information System
IC=Inscriptiones Cetircae
IG = Inscriptiones Graecae

SEG = Supplementum Epigraphicum Graecum (1923-)

IGCyr = The Inscriptions of Greek Cyrenaica

GVCyr = The Greek Verse Inscriptions of Cyrenaica

IRCyr = The Inscriptions of Roman Cyrenaica

IRCyr.B = The Inscriptions of Roman Cyrenaica. Berenice

IRCyr.C = The Inscriptions of Roman Cyrenaica. Cyrene

IRCyr.P = The Inscriptions of Roman Cyrenaica. Ptolemais

IRCyr.T = The Inscriptions of Roman Cyrenaica. Tocra
Other Abbreviations

Amph.= Amphora

App. = Appendix.

C. = century (used in the charts)

Cen. = century (used in the appendices).

C. Hay = Cultivated hay.

Collec. = Collecting vat.

DMI = damiergoi (demiourgoi) Inscription

FAO = Food and Agriculture Organisation of the United Nations

G = Greek

Ha = Hectare

Ident. = Identified

XiX



Inc. = Income

Insc.= Inscription

L = Latin

MRA 1 = Mid Roman Amphora 1
MRA 8 = Mid Roman Amphora 8
N. = Number

Obv. = Obverse

Oliv. = Olives.

Pers. Comm. = Personal Communication
Pop. = Population

Prod. = Production

Rev. = Reverse

Qua. = Quantity

RBH = Rim, Base and Handle
Tread. Fl. = Treading floor
Unident = Unidentified

W. Hay = Wild hay

XX



Part 1



Chapter | : Introduction to the Research

I.1: Introductory
1.1.1 General Introduction

This dissertation sets out the test the assumption, often found in ancient literary
texts, that Cyrenaica was an especially fertile and rich region. This project uses ancient
sources, epigraphy and other cultural materials in order to examine cereals, grapes and
horses as key case studies of the economic potential of Cyrenaica in the Hellenistic and
early/mid-Roman periods. The study will investigate the ancient literary accounts relating
to the economy of Cyrenaica and it will deal carefully with information related to ‘Libya’
which was sometimes used as an alternative to ‘Cyrenaica’. It will also consider previous
economic debate on the nature of the ancient economy. This includes theories, in
particular, those relating to models of ancient cities and economic growth to provide an
interpretive framework for the Cyrenaican cities in the proposed period. The research also
aspires to discuss the probable exchanged commodities in antiquity era in order to

highlight the position of Cyrenaica in its pan-Mediterranean context.
1.1.2 The research context

APOn...xoprovuévn ‘producer of crops’ (Aeschylus, Supp, 315);
...kapmoeopog  ‘fruit bearing’” APpvoag (Pindar, Pyth, 1V; 6);
...moAvKkaprotdtag ‘the most productive of varied crops’ (Pindar, Pyth,
IX;7); ...Afpomv unrotpdgov ‘sheep feeder’ (Herodotus IV. 155, 157);
Kvpnvm...kaAAikaprog ‘rich in fruit’ and inmotpoégog ‘horse-feeding
(Strabo XVII. 21).

Cyrenaica/Libya were both described by the literary sources as productive areas
in crops and animals. Different nouns and adjectives, including a superlative form, were
used by the Greek and Roman writers in different contexts to highlight this characteristic.
Homer (Od, 1V. 84-89), for example, appreciates Libya’s abundance in animal by-
products. Pindar (Pyth, 1X. 60), also talks about the Queen of Libya’s property and
possessions which included wide areas of productive land. This land produced a
considerable volume of fruit, and it was also known for its wild animals. Examining this

representation is one of the most important aspects of this thesis. In order to examine the



reality of the story that has been told about the great economic capability of
Cyrenaica/Libya, it is important to deal carefully with the references which used the word
‘Libya’ rather than Cyrenaica. This is necessary to clarify whether Libya, as mentioned
by some of the ancient writers, means Cyrenaica or whether it refers to another place in
Africa. By examining references that mention Cyrenaica or Libya, it has been possible to
trace whether other literary references that come from later periods, such as the medieval
era and beyond, reported Cyrenaica as a place with noticeable economic resources. Even
though these indications are from a later period, they reveal that the economic resources
of a place, its climate and its agricultural potential, did not change over time. Al-Aiashe
(=Lal)) (1661-63: 201), as an illustration, reports the export of great quantities of animal
by-products from the region, and stresses their cheap prices in contrast to the other places
that he had visited (see App. I. C.1.9). Furthermore, the related accounts of the epigraphy
and the available archaeological evidence are both sources of significant data that could
help us to assess the actuality of Cyrenaica’s situation, a picture that is represented by the
literary sources. The Grain decree of Cyrene is a good example of this epigraphic

evidence (see chapter I1).

If ancient Cyrenaica had a substantial economic capability, as the literary sources
indicated, its economy should be assessed within the on-going wider debate on the nature

of the Mediterranean’s ancient economy, taking account of the latest scholarly debate.

Over the last 50 years, the ancient Mediterranean economy has been paid much
attention by, and has become a controversial subject for scholars in the fields of ancient
history and archaeology. As a result, different theories have emerged from this wide
debate that can be considered the starting point of any new contribution to discussion of
ancient economy. The work of Weber (1909; 1978; 1979); Rostovtzeff (1941), Scheidel
(2002), Hopkins (1983), Finley (1985; 1999), Engels (1990), Bresson 2016 and others
involve us in an impressive discussion about the varied features or nature of the Greek
and Roman economy. For many years the outstanding theories concerned the so-called
‘Primitivism and modernism’ debate. The former was advocated, among others, by
Weber (1909; 1978; 1979). He represents the ancient city as a ‘consumer city’ in which
residents survive completely on agriculture productions. In other words, the elite were
drowning in their wealth from renting their lands in the city’s hinterland and collecting

tax from farmers. Also the inter-regional trade and manufacture are not important in this



type of city. This approach was supported by Jones (1937) and Finley (1985; 1999).
However, the latter has modified the theory to be more influential. In contrast, Rostovtzeff
(1941) advocated the ‘Modernist’ theory. His main argument concerned an ancient
capacity for economic growth and long-distance trade with reasonable profits. These

distinctive approaches will be discussed in detail in the literature review.

It is worth mentioning that in the last three decades, scholars in the ancient economy
have adopted a new approach, where they confronted the debate on "primitivism™ with
archaeological evidence (Greene 1986; Mattingly and Salmon 2001). To test whether the
Weberian ‘consumer city’ fits well with the city of Leptiminus in Tunisia, Mattingly built
a persuasive argument on the analysis of the artefacts that revealed from survey and
excavations, in particular, those which were relevant to olive oil production and he proved
that the city was both a producer and a commercial. This approach has been successfully
adopted by scholars for testing some ancient cities. In addition, Hopkins (1978), in his
advanced discussion about the ancient economy, addressed this important question
‘whether there was economic growth in classical antiquity?” He stressed seven points
and considered them the outstanding features that may be associated with economic
growth (1980, 1983: xv-xxi, 2002: 190 - 230). These aspects will be listed in the literature
review. | shall attempt to test some of them, in view of the available textual and
archaeological evidence, as a key of economic growth in the proposed era. Increasing

demand is a case in point.

In short, because our information is pretty limited about the economic mainstays of
Cyrenaica, | combine and analyse the available archaeological and textual data relating
to cereals, grapes and horses, in order to identify whether they contributed to the region’s
essential economic resources during the Hellenistic and early/mid-Roman periods. | also
examine whether Libya, used in the literary sources, refers to Cyrenaica. In addition, |
assess whether the main cities of Cyrenaica resemble the features of the consumer city,
the producer city, or other models and whether these cities occupied a position in the pan-
Mediterranean economy during both the Hellenistic and early/mid-Roman epochs. This
will certainly consider previous contradictory arguments about whether Cyrenaica was a
consumer or producer region (Coster 1968:104-44; Burn 1994; Harrison 1985a; Wilson
2001, 2004).



Furthermore, | shall give Hopkins’ proposed facets of economic growth careful
consideration. It is to be hoped that after an intensive investigation, | shall be able to
present an overview of Cyrenaican trade patterns during this extended period, through
testing the written sources and archaeological evidence for the three main examined

elements and others in the main cities of Cyrenaica.

It is important to mention that different approaches have also been used in this
research including analysis of the ancient textual data (literary and epigraphy) related to
Cyrenaica’s economy during the Hellenistic and early/mid-Roman periods, with the
archaeological evidence is considered in some cases to support the arguments that

emerging from textual examination.
1.1.3 The project objectives and questions

In view of the limited studies on the economy of Cyrenaica during the Hellenistic
and early/mid-Roman epochs, the main goal of this project is to increase our
understanding of the economic resources of the Cyrenaican cities.

The research aims to explore the evidence of cereals, grapes and horses’
production. It also intends to investigate the region’s interaction and probable

contribution to the Mediterranean economy in both proposed periods.

Therefore, based on examining some economic mainstays of the region, the project

addresses the following subsidiary questions:

- Cyrenaica/Libya is viewed as very fertile by the literary sources. What does Libya
usually refer to? How can we examine these general assertions? Are they simply a

convention, or do they represent a reality?

- To what extent was the region reliant on any one product during the Hellenistic

period as a main economic resource? To what extent was it a diversified economy?

- Was the economic orientation of the region the same in both the Hellenistic and
early/mid-Roman Periods? To what extent did the economic trajectory and trade

patterns change in Hellenistic and Roman times?



- To what extent did Cyrenaican cities occupy an important position in the pan-
Mediterranean economy during this extended period? Do the available data from ancient
literary sources and epigraphy allow us a better understanding of the features of the

ancient economy of the Cyrenaican cities during the Greek and Roman periods?
1.1.4 Organisation of the study

The body of this thesis comprises seven chapters, supplemented by a series of data
appendices. The first chapter is an introduction to the thesis, the second chapter addresses
the thesis resources and general agricultural background, whilst the third, fourth and fifth
chapters are devoted to an investigation of the proposed three case studies, specifically
cereals, grapes, and horses. The sixth chapter investigates the region’s commercial
relationships and the final chapter concludes the thesis. The contents of each chapter can

be summarised as follow:

Chapter | began with a general introduction followed by the research context, the
project objectives and my research questions, in addition to a geographical outline and
historical background of Cyrenaica during the Greek and Roman periods. This chapter
will go on to providea background to the relevant previous studies in section 1.2. Chapter
I examines the main sources of the project’s information and their significance for each
period. It also provides a general agro-pastural background about Cyrenaica. This
includes investigations of the region’s annual crops such as silphium, cumin and legumes,
fruits cultivated, with a focus on olives and olive oil production in addition to the most
commonly bred animals such as sheep and goats, cattle, donkeys and camels with an
introduction to the region’s potential of pastoral production and an estimate of fodder
capacity. An approximation of the probable population density of the region during the

early/mid-Roman periods has been included in this chapter.

Chapter 111 examins cereals (wheat and barley) as a case study to assess the region’s
productive capacity of annual crops. It devotes a particular section to clarify my
approaches for assessing cereal production of Cyrenaica in the proposed period. Fruiting
plants, with wine production as a case study are discussed in chapter V. It addresses also
the methodology used in this thesis to examine Cyrenaica’s potential for growing grapes
and producing wine and raisins. The probable wine production and consumption of a

selected area of Cyrenaica has been estimated in this chapter. The third case study of



horse rearing in Cyrenaica is explored in chapter V. The husbandry of horses in the region
Is investigated in depth in this chapter as a key of the region’s pastoral potential and its
probable contribution to regional and inter-regional economy. This chapter also outlines

the approaches implemented in this chapter

Chapter VI is devoted to an examination of the region’s commercial interaction
during the Hellenistic and early/mid-Roman period. The harbours reported by the ancient
Greek and Roman writers are considered, along with evidence of Cyrenaican merchants,
to shed light on the region’s involvement in Mediterranean maritime trade. It also
investigates pottery and marble as examples of imported commodities and identifies some
products that were probably exported in exchange. Chapter VII presents the most
significant results drawn from the project. It also recommends further needed work in
some areas that may perhaps shed more light on the economy of Cyrenaica and its

connectivity.

The final element of this project presents the database of the research in the form
of four appendices. Appendix | is devoted to the direct and indirect references to
cultivated and wild products and animals of Cyrenaica. These include Greek, Roman,
Arab writers, as well as references from the last two centuries. Appendix Il contains tables
of the recorded products in the demiourgoi inscriptions of Cyrene in the fourth, third and
second centuries BC. It also reports epigraphic evidence of the ephebate at Cyrenaica.
The epigraphic data collection has been facilitated by the IGCyr and IRCyr projects.
Appendix I11 includes published and [unpublished] industrial features connected to wine
production in Cyrenaica. Appendix IV clarifies the conversion measures of

measurements, currency and numbers used in the research.
1.1.5 Geographical outline

Cyrenaica (Kvpnvaikn) is located in north-east Libya. The region may be generally
described as an outpost projecting northwards into the Mediterranean just 300 km south
of Crete and in many respects Cyrenaica resembles an island surrounded by the sea on

three sides and by the great desert on the south (Figure 1.1).



Figure 1.1: Location map of Cyrenaica and its main cities. Source: Base map provided by 2012
Ancient World Mapping Center and updated by the researcher.

At the time of Herodotus there was no clear border separating Cyrenaica from
Egypt. He mentioned that the people of the cities of Marea (Mapén) and Apis (Amig),
some 25 km west of Marsa Matruh, inhabited parts of Egypt that bordered on Libya (11,
18). Scylax (108.1) gave a clear indication that Cherronesos or Cherronesus
(Xeppovnoog), 47 km east of Derna, was within the eastern Cyrenaican territory, while
he stated in a different paragraph (107.3) that Egyptian sovereignty extended to Apis.
According to the famous Diagramma of Ptolemy | (SEG 9. 1; SEG 18. 726), it was
Catabathmus (Katapaduog), modern Sallum, that marked the border with Egypt in the
east and Automalax (Avtopora), modern Bu Sceifa, that lay at the western limit, situated
at the very foot of the Syrtic Gulf. The same eastern border was noted during the early
Roman period by Sallust (Bellum lugurthinum, XI1X. 3), Strabo (XVII. I. 3, 13, 22) and
Pliny (NH, V. v. 38). However, Sallust considered Arae Philaenorum as marking the

western border between Cyreneans and Carthaginians.

As a result of the Jewish revolt in AD 115-117, the eastern administrative
boundaries of the region were temporarily shrunk to reach the southern limits of the city
of Darnis. South and east of this point, Marmarica was subsequently subject to Egypt and
divided into two regions (Ptolemy 1V. 4-1, 4; IV. 5, 1) Marmaricus Nomos which
extended from the town of Darnis southward to Petras Minor and the second Libycus

Nomos which stretched from Petras Major to the Nile Delta.



A key feature of Cyrenaica is the Green Mountain, al-Jabal al-Akhdar, located
between latitudes 32°- 33° N and longitudes 20° - 23° E. It comprises a plateau not higher
than 880 m, fronted by two escarpments that run in line and parallel with the coast from
the south-west to the north-east, and it is characterised by high rates of rainfall, in addition
to the availability of fertile land suitable for agriculture. Generally, the Mountain can also

be divided into three climatic zones: a wet region, a semi-arid region and an arid region.

At Benghazi, the coastal strip swings away to the south between the Gebel and the
sea, with its character becoming more arid till it merges with the desert of Syrtica, while
to the north it gradually narrows and bends to be blocked abruptly by the Gebel at the sea
to the east of Ptolemais. Altitude is accepted to be a vital factor in vegetation distribution.
However, no distinctive plant diversity was noticed across the Gebel and this perhaps is
due to the fact that the plateau is mostly flat, gently rolling terrain sometimes cut by

valleys. It does not take the form of a conical mountain (Hegazy et al. 2011: 1885-1898).

South of the plateau there is a shallow hyper-arid depression starting from the Gulf
of Syrte and extending to the east beyond the Egyptian border. This area includes a small

number of verdant oases, such as Gaghbub and Auijila.
Climate

Climate and vegetation are predominantly Mediterranean in character. The
prevailing winds blow from the north and north-west to north. Rainfall is seasonal and is
mostly confined to the period October — April (Figure 1.2). Temperatures vary by virtue
of proximity to the sea and with altitude. It reaches its maximum in July and August with
a mean of about 23.8-25.8°C (Buru 1965: 78-84). In short, the weather is cooler in the
highlands, and frosts occur at maximum elevations. In the desert interior the climate has

very hot summers and extreme daily temperature ranges.



Figure 1.2: The average annual rainfall in Cyrenaica and Tripolitania (Adapted from a map in
The Middle East: A Geographical Study, by O. Beaumont, G. Black and J. M. Wagstaff 1976,
John Wiley and Sons).

1.1.6 Historical background

Greek colonisation of Cyrenaica began in the second half of the seventh century
BC when settlers from Thera, in the southern Aegean Sea (modern island of Santorini),
founded the city of Cyrene (modern Shahat) in 631 BC. Battus was the first king of this
mother Greek city, and we are told that his family inherited power in eight successive
generations for a period of two centuries (Herodotus IV, 150-151, 153, 156-159). The
number of the early immigrants was estimated at about two hundred men (this calculation
is based on the two fifty-oared ships ‘penteconter’ which were used to transport the first
adventurers (Herodotus 1V. 156). In the reign of the third king of Cyrene, Battus Il, a
large number of new immigrants arrived into the region making the Libyans enter into
the war with the Greeks in order to defend their existence and their land (Applebaum
1979: 18, 86-88, 127; Herodotus V. 159). After nearly a decade the Greeks advanced to
the west of the region and established Teucheira (modern Tocra) (Boardman 1966: 13)
and Euesperides (modern Benghazi) as the most western Greek city in Cyrenaica (Jones
1985). Towards the end of the sixth century BC, a conflict between the royal families led
a dissident group, supported by Libyan tribal allies, to found a rival city to Cyrene, Barce
(modern al-Merj). It was essential for the Greeks to have port facilities in order to ensure
easy contact with the motherland. The foundation of both Cyrene and Barce were
accompanied by the establishment of ports on the coast. In due course of time the port of

Cyrene became an independent city named Apollonia (Pedley 1979: 11-28). Barce's port,
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Ptolemais also became another important town, eventually replacing Barce which was
devastated by the Persians by the end of the sixth century BC (Kraeling 1960: 3, 4).

In 440 BC, Arcesilaus 1V, the last king of the Battades, was murdered in
Euesperides (Mitchell 1966: 99-113). Consequently, the region became rather vulnerable
and bisected by internal frictions, political turmoil and the increased risk of attacks by
Libyan tribes. By 332 BC the region had willingly offered loyalty and obedience to
Alexander the Great and Cyrenaica peacefully passed to the Ptolemies of Egypt.
Cyrenaica seems to have enjoyed a relative period of peace and prosperity and the region
became known as the Pentapolis. For a period in the third century the region of the five
cities acted independently from the Ptolemaic sphere under King Magas (c.276-250), who
renounced his allegiance to the Ptolemies. However, soon after his death the region
returned to Ptolemaic rule until it passed to the Romans as a consequence of Apion's will
in 96 BC.

At the beginning of the Roman rule the region suffered from chaos because it was
under local autonomy instead of direct control by the Roman Senate itself. However, with
the regime of Augustus in 31 BC and after, Cyrenaica generally received some attention
by its rulers and enjoyed prosperity. Nevertheless, in AD 115-117 the region witnessed
the Jewish revolt. This revolution has been variably interpreted. Some believe it was
politically motivated (Reynolds 1959), while others (Applebaum 1979: 201-40) argue
that economic and religious factors were the actual reasons behind the turbulence. The
revolt devastated Cyrene as well as other Cyrenaican urban centres and rural settlements
(Applebaum 1951; 1979: 201-94; Smallwood, 1976: 15), and its impact on the subsequent
history of Cyrenaica leds in the short term at least, to its decline and economic contraction.
In terms of the previous suggestion of Reynolds and Applebaum, it can be reasonable to
expect that the land was one of the key factors of the Jewish revolt because it was the

main economic resource for both Greek and Jewish settlers in the region.

In general, under Roman sovereignty, Cyrenaica was for a long period joined with
Crete as one province until separated by Emperor Diocletian at the end of the third century
AD (Rowe 1956: 3). When the Emperor Constantine | recognised Christianity in the first
half of the fourth century AD, the new faith spread in the region, but did not eliminate
paganism. The most remarkable figure in the Christian period of Cyrenaica was the

Metropolitan Bishop, Synesius (AD 370-417). He is best known for his correspondence
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which reflected the situation in the region between the end of the fourth and the beginning
of the fifth centuries (Fitzgerald 1926; Pando 1940). The grim picture given by this
Bishop about the situation in the region has led many scholars to argue that city life in the
Cyrenaica finally faded in the fifth century AD (Alston 2004; Jones 1971: 361; Ward-
Perkins 2001; Wilson 2001; 2004).

1.2: The literature Review

The literature review is organised in two sections. The first one aims to identify the
on-going debate and the different approaches on the ancient economy to explore the
relevant area of discussion that can be associated with the economy of Cyrenaica. The
second part proposes to highlight the main previous studies on the Cyrenaican economy.

1.2.1 Debate on the ancient economy and ideal types of city
1.2.1.1 Primitivism and modernism theories of urban city

Debate on the ancient economy during the twentieth century was dominated by the
theoretical ideas of Max Weber and Moses Finley. Weber’s works on the ancient
economy include: The Agrarian Sociology of Ancient Civilizations (1976) and Economy
and Society (1922 in Germany and translated to English in1968). Weber (1968: 1212-15)
addressed the economic conception of the city and classified its types to three models:
The ‘consumer city’, the ‘producer city’ and the ‘Merchant city’. The work also discussed
the city’s relation to agriculture. Weber argued that the economic characteristics of
ancient cities were completely different to the medieval and modern ones. He described
the ancient city as a typical example of the ‘consumer city’. This city was the centre of
political life and it relied economically on two sources; its hinterland production
especially from the elite estates and the collecting of rents and taxes. The elites, in this
model, resided in the city and played an important political role. However, trade and

manufacturing were generally unimportant sectors in ancient cities.

These models of cities, in particular the ‘consumer city’, have attracted much
approving attention of many scholars for about a century (Hopkins 1978; Whittaker 1990
and 1995; Finley 1985 and 1999: 123-49), though some others have disputed them
intensively (Greene 2000; Hopkins 1978; 1983; Parkins 1997; Mattingly 1997). David

Mattingly has questioned whether the entirety of ancient cities fit the consumer model of
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Weber (Mattingly and Salmon 2001: 66-89). He examined archaeological data relating to
olive oil production and to the Roman port city of Leptiminus in Tunisia. The value of
this work is that Mattingly has been able to break the conventional assumption of the
consumer city and produce a new vision, arguing, for example, that the ancient city of
Leptiminus exhibits many features of a producer city with commercial links rather than
consumer city. Moreover, Mattingly has pointed out important markers of the economic
performance of Leptiminus in the field of trade through its clear large-scale of production
and long-distance commerce (Mattingly 1992; 1995; Mattingly and Salmon 2001: 66-
89). This work was achieved by a comprehensive survey and extensive project conducted
at Leptiminus, published in three volumes (Ben Lazreg and Mattingly 1992; Stirling et
al. 2001; Stone et al. 2011). The results of this project have opened a new angle of
approach to the on-going economic debate. Despite the fact that some would argue that
Weber’s theories are out of date, they continue to influence many researchers who find

these models are still useful (Morris 2004: 88 is a case in point).

Other scholars have advanced different arguments about the nature of the ancient
economy and established a divergent interpretation of ancient towns. Mikhail Rostovtzeff
(1941; 1957) saw the ancient economy as modernist in behaviour, including capital
growth, animated markets, long-distance trade and a considerable volume of profits.
Many people now reject Rostovtzeff’s views about the modernist nature of the ancient
economy and instead argue that consumption was a motivation of exchanging and trading
goods in antiquity (Morley 2007: 92). However, Meikle (1995; 2002: 233) made a
distinctive approach when he argued that ‘use value’, which means resale goods, was an
important factor of the ancient economy’s development. The controversy on primitive
and moderne characteristics of the ancient city has continued for decades, with the
different models clearly tested against evidence from many cities from the manifold
provinces. Nevertheless, the Cyrenaican cities in the Hellenistic and early/mid-Roman
eras have been hitherto neglected, because of the general lack of historical and

archaeological studies in the region.

The models of Weber, Finley and Rostovtzeff have continued to draw scholarly
attention. A group of scholars in the collection, Making, Moving and Managing: the New
World of Ancient Economies, 323-31BC (Archibald, Davies and Gabrielsen 2005),

disputed different features of the ancient economy in antiquity, in particular the
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Hellenistic periods, through analysing varied archaeological data. A general middle
position seems to be more favoured among historians, between the extreme primitive and
modernist characterisation of the ancient economy. Davies (1998: 255-57; 2005:127-56)
criticised the typical proposed figures of ancient economic models. In his view, there were
varied integrated factors which may have shaped or represented the exact model of the
ancient economy. These aspects might indicate the diversity of the ancient economy. The
economy of the Cyrenaican cities during the Greek and Roman periods may have been

also formed by a combination of various factors. These will be assessed in this thesis.
1.2.1.2 Economic growth

Tracing economic development or growth has emerged as an important issue arising
from the intensive theoretical debate on primitivism and modernism of the ancient
economy. Hopkins (1978), in his article Taxes and Trade in the Roman Empire (200
BC.-A.D. 400) asked, whether there was economic growth in classical antiquity? This
question generated a new trend among the researchers on the ancient economy for
estimating the scale of economic growth, in particular, in the trade sector. Hopkins (1980;
1983: xv-xxi, 2002: 190-230) stressed seven points and considered them the outstanding
features that may be associated with the economic growth. These aspects can be listed as

follows:

e Population growth,

e Increasing demand.

e Spread of craft production.

e The average per capita production.

¢ Inter-regional exchange growth.

e Improving the manner of labour work.

e Tax collection.

Hopkins focused on Roman growth in production and consumption, in terms of
both per capita and aggregate growth. He also argued that the average rates of
consumption during the Roman period were higher than previous times, especially in the
western provinces. While Hopkins in general terms supported the ideal type of the
consumer city, he extended critical thinking beyond the scope of the original model. This

new ‘Orthodoxy’ described the ancient economy as a ‘Cellular self-sufficiency’, in which
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the population of each unit or community, farm, town, province, relied on agricultural
production to cover their needs (Hopkins 1983: xi). He argued that alongside agricultural
production, there was only small-scale non-agricultural activity integrated into the local
markets but that this too contributed to raising the standard of people lives (Hopkins 1983:
xii). It is worth mentioning that Greene (1986: 14-15) embraced Hopkins’ argument about
Roman growth and indicated that the majority of Hopkins’ proposed principles of
economic development can be tested archaeologically (1980; 1983: xv-xxi; 2002: 190-
230). Similarly, Saller (2002: 266) has proposed a middle level of growth in the Roman
Empire somewhere in between primitive or modernist models as suggested by Finley and
Rostovtzeff. Broadly speaking, based on the available archaeological and textual data
from Cyrenaica it is possible to trace some of Hopkins’ principles, such as population
growth, increasing demand, inter-regional exchange growth and tax collecting, in relation
to the region economy. It is also possible to assess whether there are other features that
may reflect the economic growth in Cyrenaica.

1.2.1.3 New approaches to measuring ancient economic performance

In the last 20 years, a new theme has emerged among archaeologists and
historians. This approach has improved innovative tools of quantified analysis for
determining ancient economic performance. An important example of this type of studies
is The Cambridge Economic History of the Greco-Roman World (Scheidel, Morris and
Saller 2007). In this work, scholars have developed a new approach through studying a
particular point such as demography, ecology, law, economic institution or production
capacity as methods of measuring the ancient economy. New Institutional Economics
(NIE) is one of the most important approaches advocated in this book. The ‘Economic
institutions’ at issue here were defined by North (1990: 3; 1991), ‘They are humanly
devised constraints that structure political, economic and social interaction’. These
institutions include two types: formal regulations (political constitution, legislation, etc.)
and informal regulations (social rules, conventions etc.). North’s idea of institutions has
supported and enriched the on-going controversy about growth by different researchers.
They shed light on the function of institutions, the impact of the control of them by
individuals and the probable varied motivations of their change over time (Hodgson,
1997; Lindbladh and Lyttkens, 2002; Morris and Weingast 2004; Scheidel et al. 2007
Lyttkens 2013: 5; Lo Cascio 2006: 215- 234). Moreover, Bresson (2016:15, 16, 170)
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emphasises the significant relationship between the economy and the institutions. He
stated that the general social and institutional conditions of any society are important data
that would represent the economy. This thesis investigates the horse’s economic value

via its involvement in the Cyrenaican institutions of the army and ephebate.

Scholars of the ancient economy are continuing to investigate the best approach for
understanding the ancient economy in particular in Roman times. The Cambridge
Companion to the Roman Economy (Scheidel 2012) is a recent wide-ranging work on the
Roman economy. The contributors present a collection of esays on different themes,
which include theory, labour, production, distribution, and outcomes. This approach
enabled the researchers to provide a general vision of the Roman economy and avoid the
traditional chronological approach. Their general focus was on Roman economic
performance from the second century BC onwards. The principal value of this work lies
in investigating Roman growth by drawing attention to different manifestations including
production, consumption and exchange (Scheidel 2012: 133-77; 266-320). It is worth
mentioning that some approaches in these recent works can be adopted for studying
grapes and cereals in Cyrenaica. These include determining production, consumption and
exchange in a particular city or region in order to measure the economic growth in both

Hellenistic and early/mid-Roman periods.
1.2.2 General studies on the Cyrenaican economy

This section introduces the most important previous studies related to the
Cyrenaican economy. Despite the limitation of these studies, they provide valuable
information including Cyrenaica’s location, history, type of soil and others. These allow
me to understand the region’s potential for growing different types of crops, in particular
cereals, and breeding animal such as horses. Some explanation of important epigraphic
evidence associated with cereals and vine production are integrated to the case studies of

both products in this thesis in chapters 111 and IV.

Coster (1968) made a number of important contributions to the study of the Roman
economy in his book Late Roman Studies, three chapters being concerned with the
economy and history of ancient Cyrenaica. Chapter V (1968: 104-44), titled 'The

Economic Position of Cyrenaica in Classical Times', discusses the geographical location
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of the region, its economic resources, and trade connections with the ancient

Mediterranean world.

Chapter VI, titled ‘Synesius, a curialis of the time of Emperor Arcadius’ (1968:
145-82), uses the letters of Synesius to attempt to shed light on the functioning of the
curiales. The author starts by discussing some interesting observations from Rostovtzeff
(1926: 460, 468-70) about how Diocletian made no change in the conditions to overtake
the membership of the curiales. Rostovtzeff argued that regulations increased the burden
on ordinary people by raising taxation, consequently leading to economic decline.
Synesius as a curialis constantly opposed the corrupt governor Andronicus (Letter, 130),
confronted the tribal invasions and humbly appealed for lower taxation during his famous

speech before Arcadius.

In Coster's study there is an important point concerning the first appearance of the
camel in Cyrenaica. Based on Demougeot (1960: 209-47), he argued (1968: 134-43) that
camels had been introduced to the region by the end of the first century BC. They were
used for a variety of different purposes, but were especially associated with the trans-
Saharan trade with Fazzan (1968: 136). The depiction of a camel probably dating to the
end of the fourth century AD was discovered recently on a mosaic floor at ancient
Taucheira, which suggests that these animals were perhaps common in the region at that

time (Ahmed Buzaian, pers. comm.).

Stucchi’s imposing Architettura Cirenaica (1975) is an excellent starting point for
any study of the region, as it summarises approximately seven decades of scientific urban
excavations and surveys of Greek and Roman Cyrenaica. It covers the major cities as well
as many distant settlements and oases. The study provides the first systemic classification
of the architecture of ancient Cyrenaica, from the beginning of Greek colonisation until
the Islamic invasion in the middle of the seventh century AD. However, Roman cities
make up the lion's share of this study, as they overlaid early Greek towns and continued
until the Islamic intervention. Despite the predominance of the architectural aspects of
the study, it nonetheless contains valuable information about the economy of the region,
and explicitly testifies to the Roman expansion across Cyrenaica. It also shows that
despite the region having passed to Roman administration, it maintained a strong

relationship with the neighbouring regions of Greece which were also under Roman rule.
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Applebaum’s study Jews and Greeks in Ancient Cyrene (1979) is considered a
major contribution to the study of ancient history and the economy of Cyrenaica. It uses
textual, archaeological and epigraphic evidence to discuss many aspects of Cyrenaica’s
history and agriculture. The work focuses especially on the Greek and Hellenistic periods,
with particular discussion on the Jewish presence in the region and the issues that
ultimately led to unrest among the Jewish population. The conflict lasted from AD 115

to 117, and had a negative impact on the economy and population of the whole region.

Chapter 111 provides extensive details about Cyrenean agriculture in the fourth
century BC and argues that there were notable agricultural products in the area, attested
most prominently in the inscriptions of the demiourgoi found at Cyrene (1979: 87-97).
He also provides an in-depth discussion of the celebrated inscription (or the Cereal Stele),
which commemorated the consignments of 805,000 medimnoi of cereals sent to more
than 40 Greece cities in the late fourth century BC (1979: 97-109). The Ptolemies showed
particular interest in cultivating the land of Cyrenaica. They introduced new elements into
Cyrenaican society and made lands available to themselves through tenancy and political
confiscation. This subsequently led to the emergence of the royal lands (1979: 109-26).
Applebaum argues that the Cyrenaican economy, as with other ancient economies, was
primarily based on agriculture. However, it is clear from previous chapters that the export
potential of Cyrenaican agriculture was considerable, and Applebaum rightly questions

the size of imports and the extent to which the region depended on its own produce.

André Laronde (1987) wrote an outstanding history of Cyrenaica during the
Hellenistic period, from the fourth to early first century BC. The work is marked by the
extensive use of monumental, epigraphic and numismatic evidence supported by literary
sources, and offers particularly useful information on the coinage of Cyrene (chapter
XIV) and the beginning of the gold issues in the second half of the fifth century BC.
Laronde believed that securing a gold supply from Africa was impossible, due to the long
struggle with Carthage and the lack of a well-established trans-Saharan trade route, which
resulted from poor relations with the native Libyans. However, new evidence dated to the
late centuries BC and the early Roman period, has shown that Libyans, in some oases,
were settled societies reliant on agriculture and trade (Mattingly and Sterry 2013). This
fact can be considered a sign of a better relationship between Greek/Roman settlers and
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Libyans. Therefore, re-evaluating Cyrenaican trans-Saharan trade, in the Hellenistic and

Roman period requires more investigation.

Laronde made a great effort to study the geography, climate, vegetation and wildlife
of Cyrenaica, and to determine how the Greeks depended upon the region’s agricultural
potential to boost their economic performance. The region was connected through a
network of roads across Cyrene’s territory, which included both of the two terraces
between the ports of the coast and the upper escarpments (1987: 257-323). Laronde
produced a long list of the agricultural products available at different times in the year
(1987: 325-30). He examined how Greeks approached Africa with the aim of controlling
caravan routes to obtain gold from Africa. At this time Cyrene thrived, and enjoyed trade
with Greece and particularly with Crete. By the end of the fourth century BC Cyrene was

renowned for its fertile lands, and was able to relieve Greek cities in difficulties.

Laronde (1994) discussed the fertile soil and abundant water of the lands around
the ancient city of Teucheira. Some of these lands depended on irrigation; others were
used for seasonal agriculture and animal husbandry. He argued that Teucheira was
important from the very beginning of the Greek presence in Cyrenaica. This explains the
early arrival of Greek settlers at this site, with the colonists considering it perfect for their
new home. His discussion relies, however, on personal observations rather than actual
field research. Very little work has been carried out on the fortified farms scattered
between Teucheira and Ptolemais (Kraeling 1962: 105-7). Recent reconnaissance of the
coastal strip between the two cities has discovered traces of the ancient connecting road,
which was ¢.6 m wide and composed of two separate lanes (Weber and Berger 2016: 23-
40). The overall landscape along the coastal strip between Benghazi and further east of
Ptolemais is of great archaeological potential, and awaits future work. It is worth
mentioning that this coastal area is one of the most important parts of Cyrenaica where

Libyans cultivate cereals nowadays.

Christian Monuments of Cyrenaica, published in 2003, is an excellent piece of work
built on a long and fruitful collaboration between two outstanding figures in Cyrenaican
archaeology, Goodchild and Ward-Perkins. Reynolds made special journeys to Cyrenaica
to re-examine many of the sites previously visited by Goodchild and Ward-Perkins, and

finally succeeded in publishing their work (Reynolds 2003).
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Although Christian Monuments of Cyrenaica addressed the late Roman and
Byzantine period and focused mainly on the architecture of churches, it also provided
valuable information about the cities and countryside of Cyrenaica. The study was
confined to churches and other religious buildings, though it often provided succinct
introductions to many other visible features scattered around those surveyed sites, and
paid special attention to those which had an industrial character. This provides valuable
information about the economic potential of regions that have not yet received adequate

attention.

Catani (1985) discusses vine production in Cyrenaica during the Greek and Roman
periods using both ancient sources and archaeological evidence. However, he pointed out
that the archaeological evidence was not previously well presented, and most studies had
focused on cereal and olive production. Catani (1985, fig. 12.1) summarises the evidence
from the second century BC based on the demiourgoi steles. They reported the prices of
agricultural products such as wine and grapes. Catani (1985) stated that white grapes
were well-known in the region’s coastal areas, while black grapes were conspicuous on
hills and high lands and he adds that raisins were popular in Cyrene. By the early first
century BC the region had become subject to Roman rule, which expanded beyond the
Ptolemaic limits and penetrated into the desert fringes. Their agricultural development
was clearly reflected in the agricultural structures distributed across the region and the

establishment of new aqueducts, cisterns, wadi walls and terracing lands.

The next chapter addresses the main sources used in this thesis and provides an
investigation into some Cyrenaican annual crops and fruit cultivated in the region, in
addition to an indication of the common animal breed in the Hellenistic and early/mid
Roman periods. This is an introduction to the three following chapters which will include
case studies into Cyrenaica’s productive capacity of cereals, wine production and horse

breeding.
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Chapter Il : Sources and Agricultural Background

This chapter includes two parts, the first one introduces the thesis’ primary sources
of information both textual and archaeological and evaluates them. There are different
kinds of data representing each period covered by the thesis. The textual documents are
the essential sources of our information about Cyrenaica during the Hellenistic period,
while the literary sources relating to the early/mid-Roman period are quite limited.
Therefore, the available archaeological evidence takes on greater significance for the

latter period.

The second part of this chapter presents a general background about Cyrenaica’s
agro-pastoral economic potential during the Hellenistic and early/mid-Roman periods.
This includes a general discussion of annual crops of Cyrenaica, plus figs, almonds and
olives and olive oil as examples of Cyrenaica’s cultivated fruit. The role of animal
husbandry is also introduced. These are followed by an estimation of Roman Cyrenaica’s
population to assess the consumption of wine in this period. The agro-pastoral
background is important because it helps us to draw a general picture about the region’s
capability for agricultural production and livestock raising. It is also an essential
introduction to the three case studies that are introduced in the following chapters.

11.1 The Project Sources

It was essential for me to deal with a wide variety of data in compiling information
about the economy of Cyrenaica in the era being investigated. This has helped me to
identify the most appropriate data for each period. Therefore, the research has relied on
manifold different types of data. These include literary sources, epigraphy, a papyrus and
archaeological evidence such as pottery, botanical/faunal remains, coins, sculpture, and
the remains of industrial installations. In this section, | shall indicate the thesis data sets

and estimate their significance to each period of the research.
11.1.1 Literary:

Different literary references have been used in this thesis because they provide
important information relating to the economy of Cyrenaica. These sources mainly range
between the fifth century BC and fourth century AD. The relevant texts cover several

genres, but the most important one for this project are the historical and geographical
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sources because they provide direct and indirect details about the political background,
economic condition, natural resources, wildlife and routes of trade and travel. Therefore,
a general reading and collection of data from the ancient literary sources has been an
essential step. The varied indications of different agricultural products have been gathered
and classified in a number of tables. Each one represents data relevant to a particular crop
as can be seen in Appendix I. Cereal, for instance, is under the table number A. 1. Also
the ancient sources used in each table have been numbered from one onwards. Some of
the other agricultural products are briefly introduced to provide a full picture about the

annual crops of the region. Cumin and different types of pulse are among them.

The best examples of the pretty abundant relevant literary accounts are Pindar (The
Odes of Pindar: Isthmian and Pythian), Herodotus (History, 1V. 155, 157, 158, 159, 170,
171, 198, 199), (Pseudo-Skylax, Periplus, 108), Theophrastus (Historia Plantarum, IV,
3; VIII. 6), Diodorus Siculus (Library, I11. 49, 50; IV. 26), Strabon (Geography, XVII,
20,21), Pliny (Natural History, V. v (33); XIX. 3 (15), Synesius (Letters, 109, 106) and
others (see App. ). They mention many different types of products such as fruits of all
kinds, grains (particularly wheat and barley), legumes and various liquids such as
silphium juice, oil, wine, as well as dates and some kinds of wood. In addition, animal
husbandry was often mentioned and is thought to have formed an important element

within the economy.

The ancient sources include also important information relevant to soil fertility and
the abundant rain-fall of Cyrenaica which was esteemed by various ancient writers. The
good illustration of this is Herodotus (1V, 158) in the mid-fifth century BC who mentions
that the Greeks were escorted by Libyan tribes to Cyrene and told that there they could
stay here because there is ‘a hole in the sky’ ‘évBadta yap 6 ovpavog tétpntar’. Pindar
(Pyth, 1V. 6) in the fourth century BC emphasised the agricultural potential and referred
admiringly to ‘Libya, the fruit-bearing’ [Cyrenaica] ‘kapmo@dopov Apdog’. In general,
most of these texts portray Cyrenaica as a rich and fertile land, with abundant agricultural

produce and potential.

However, dealing with information provided by the literary sources is a big
challenge. This is because some writers do not mention Cyrenaica by name, but they refer
to Libya in general. These statements, therefore, should be carefully used. In addaition,

these literary texts date from a wide range of periods, covering a millennium from the 5th

21



century BC to the the 5th century AD. It is important to remember that text was a product
of the time it was written in, and that its information does not necessarily apply to other

periods.
11.1.2 Epigraphic evidence

The epigraphic evidence is an extremely important source of information for this
thesis (see App. Il). Of the inscriptions, the Grain Decree or 'Cereal Stele' of Cyrene of
330-26 BC (IGCyr010900) and the demiourgoi (dnuiogpyoi or dapuepyoi as recorded in
Cyrene’s lists) inscriptions which dated to the fourth-second centuries BC are among the
most interesting and distinctive epigraphic evidence found in Cyrene, and are crucial for
our understanding of Cyrene’s social, economic and political affairs. They also offer a
useful insight into the chdra’s agricultural economy, contemporary units of

measurements, the prices of goods, and the religious aspects of the town.

The Grain Decree of Cyrene is a remarkable testament to the region’s economic
potential, in particular the cultivation of grain. This inscription commemorates a
consignment of 805,000 medimnoi of grain which was sent to Greece in the late fourth
century BC, and indicates that Cyrene supplied more than 40 Greek cities with cereals
during a food shortage, including Athens herself. Part of this evidence lies in its detailed
record of the amount delivered to each city (Applebaum 1979: 97-109; SEG 9. 2;
IGCyr010900). The decree was found at Cyrene in 1922 and has been discussed by many
scholars in the last century, including Laronde (1987: 30-6), Oliverio (1933c), Tod (1948:
273-6) and others. Some elements of the text and remarks are still controversial. The grain
quantity, its measurement and the word citoc are going to be discussed in detail in

chapters I11.

In addition, the demiourgoi stelae are the most important epigraphic evidence that
display direct economic information on Cyrene, spanning in time from the fourth to the
second century BC. These important inscriptions comprised a roster of names and listed
agricultural products, followed by their fixed prices, and depicted the total annual income
with the expenditure statement from the recorded proceeds, the balance in hand and
weighing units (SEG 9. 11- 44; Applebaum 1979: 87). Although these lists provide the
annual or semester (six months) products which were cultivated on the lands devoted to

the God Apollo only, they provide an important point of reference for the different

22



products which were cultivated in Cyrenaica in this period. Oliverio (1933b) published
the first of these kinds of texts. Subsequently, there has been a dramatic increase in
interest in the demiourgoi inscriptions (Catani 1985; Chamoux 1988; Dobias-Lalou 1985;
1993; Fraser 1958; Gasperini 1967; 1986; 1990; Laronde 1987: 241, 325; Marengo and
Paci 1998; Oliverio et al. 1961/62). However, recently the projects IGCyr and GVCyr
have combined and translated these inscriptions and the other Greek Cyrenaican
inscriptions to English, Italian and French languages and they are now available online
with Arabic translation to the introduction and some of the Greek inscriptions. [These are
now becoming a part of the international project Inscriptions of Libya (InsLib)]. It is
important to mention here that about 32 demiourgoi inscriptions have been collected from
the IGCyr project with a personal access kindly given to me by Professor Catherine
Dobias-Lalou in 2015, and me being accepted as an external member of the team to

provide the Arabic translation.

In this thesis, | have classified and reinvestigated the accounts of these documents.
They recorded wheat and barley and other agricultural products from the fourth to second
centuries BC. | have classified them into two groups each prepared in a separate table
(Appendix I1). The first one entitled (Il. C. 1. Barley, wheat and their by-products in the
fourth century BC), includes data relating to 17 inscriptions. The second table entitled (I1.
C. 2. Wheat, barley and their by-products at the third and second centuries BC), includes
data from 8 inscriptions. This classification has been made based on the different features
of this epigraphic evidence. The group concerning the third and second centuries is more
detailed, it includes various sorts of legumes, unlike the first group which just mentioned
the term ‘legume’. Additionally, the products in the second group were recorded by
semesters, each one includes crops across sixth months. These tables are designed to
include the important information about each product which is needed in the discussion.
They provide the proposed number of each inscription in this project, for example: DMI
23 is an abbreviation of ‘demiourgoi inscription number 23’. They also include the
product name in English and Greek, date, quantity, price, note if it is required and some
references. The name of a particular product is purposely not included as a category in
some tables if it is devoted to one kind only of a product and its name is already already
existed in the table’s title, such as that of cumin (see App.l1l.A. 1. Cumin (kopwvov).
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It is important to mention that products mentioned in the demiourgoi evidence of
the fourth century BC appeared generally without identification of their units unlike those
of third/second centuries BC. However, because the measurements (cartload and net) of
the three kinds of hay have been recorded in fourth century BC and used also in the two
following centuries, in this thesis, | have considered that measurements of other products
used in those latter centuries are also used in the fourth century BC.

The main problem of these lists is that some of them are incomplete and lacking
some important information such as the product name or the price of a named product.
Nevertheless, the available data were an essential source for my discussion in chapters I,
I11, IV and VI. The total number of the demiourgoi inscriptions used in this research is
32; 20 date back to the fourth century BC and the other 12 dating to the third/second
centuries BC. The abbreviations of these inscriptions and their corresponding numbers in

the IGCyr project are given in Table I1.1:

N. in the thesis N. in the IGCyr N. in the thesis N. in the IGCyr

DMI 1 011400 DMI 17 012910
DMI 2 009420 DMI18 013400
DMI 3 011500 DMI 19 013700
DMI 4 011600 DMI 20 013800
DMI 5 011700 DMI 21 014200
DMI 6 011800 DMI 22 014300
DMI 7 012100 DMI 23 014400
DMI 8 012200 DMI 24 014500
DMI 9 012400 DMI 25 063900
DMI 10 012500 DMI 26 014600
DMI 11 012700 DMI 27 107150
DMI 12 013000 DMI 28 012800
DMI 13 013100 DMI 29 012900
DMI 14 088100 DMI 30 013200
DMI 15 088200 DMI 31 013500
DMI 16 088300 DMI 32 014100

Table 11.1: The numbers of the demiourgoi inscriptions (DMI) used in this thesis and their
corresponding numbers in the IGCyr project

The honorific and ephebic inscriptions are another fundamental source of data
that have been used here. These were mainly published in the IGCyr and GVCyr project
and the current project of the Roman Inscriptions in Cyrenaica (RICyr). The latter project
will produce a digital publication of RICyr based at King’s College, London. It is a huge
collection of inscriptions, from Cyrenaica, many gathered by Professor J. M. Reynolds,
including some which have not been studied yet. Charlotte Roueché has kindly offered
me personal access to this unique work. The most interesting example of the honorific
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inscriptions is the decree of Aleximachos from Tocra dated to the first century BC. It was
published in SEG (26. 1817) and by Laronde (1987: 474-78) and Reynolds (1976). The
decree demonstrates that Arsinoe (Tocra) honoured the citizen Aleximachos
(AAeinayog) because he supported his city with cereals when it was suffering from the
lack of grain and it was facing shortage of money to buy its need from Lepcis Magna.
This indicates that there were price increases for cereals in the first century BC. Some
important economic information can be detected from this decree including trade
relationship between this city and Lepcis, indicating that Tocra seems to have been
connected to the Roman economic network. Additionally, the inscription may support the
common idea that there was a period of rather troubled conditions and instability in the
first century BC in Cyrenaica generally. Moreover, it can be considered as evidence of
the wealth of Lepcis and its new rights of commercial traffic (Munzi et al. 2004).

11.1.3 Papyri

The Papyrus Vaticanus Graecus Il of Cherronesos (Ras et-Tin, east of Darna) is the
only piece of this kind of data used in this thesis. The papyrus has been examined in detail
by Catani in 1985. It is one of the most important documentary sources regarding grape
cultivation and wine production at the end of the second century AD (Catani 1985:150).
The contents of this papyrus have been used in chapter IV in order to identify the extent
to which grape cultivation was important to the region, including the less fertile areas.
The account also may reflect the Cyrenaican pattern of grape cultivation.

The papyrus provides an important account about the agriculture and viticulture in
the area between the Cyrenaican Pentapolis and western Marmarica. It records data
relating to the wine production between AD 175-190. This is a significant data about
viticulture in the Cherronesos district. The main information provided concerned the area
of plots, wine measurement (ceramion), the production type, average production of each
plot in five consecutive years, income of each plot in denarii for a particular year. The
provided numbers allow me to estimate the percentage of the production in five years as
well as the income in a given year from an aroura (The aroura is 237.5 m?). They also
enable me reassess Catani’s suggestion that the production of wine was quite low in this
area and this is likely due to the typology of viticulture practised rather than to the size of

the plot.
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11.1.4 Medieval Arabas and early/modern European travellers

The accounts of the medieval Arab travellers and early modern European travellers,

especially those who visited Cyrenaica in the eighteenth and nineteenth centuries AD, are

another valuable source of information on the region’s economy and have all been

considered in this research. Of course, information from these sources is useful primarily

as a point of comparison for agricultural potential, rather than as providing direct

information about antiquity. A summary of the main types of these sources is

chronologically addressed in the following points:

Al-Idrisi (~2¥') was an Arabic historian and geographer (AD 1099-1164).
Some important information relating to Cyrenaica was reported in his book
entitled Kitab Nuzhat Al Mushtaq fi Ikhtirag Al Afaaq 4 (Glidd/ 4s_jii L)
(JLYI 5/ 5] These include indications of a maritime commercial relationship
between the region and Egypt and trade with Sudan across the African Sahara.
In addition, he reported cultivation of different products in Cyrenaica and
offered his own interpretation of the reasons behind the Cyrenaican tribes’
wealth.

Abu al-Fida (1) s) was also an Arabic historian and geographer (AD 1273-
1331). In his work (Taqueem al-buldan /LY »:54), he refers to the export of
animals and agricultural products from the port of Ptolemais to Alexandria.
Al-Aiashe ‘L=l is an Arab traveller who reported his trip in AD 1661-63
in a book entitled Aiashian Trip (4«ile/ 1 J) 1661-63. The most interesting
references to the region’s economic potential is the writer’s classification of
various animal by-products that were brought from the al-Jabal al-Akhdar
(areas around Cyrene) and exported from the port of Benghazi to Tripoli and
Tunisia.

James Hamilton was a British traveller, who visited the region in 1852/3, and
wrote a book called Wandering in North Africa about his voyages through
Cyrenaica. This book considers the region’s economic condition using the
writer’s personal observations. The work includes the fertility of the
province’s lands, methods used to cultivate cereals, the region’s potential for
growing olives trees and the exchange of some products between Cyrenaica

and the African Sahara.
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- Manfredo Camperio (1881), an lItalian traveller, and Giuseppe Haimann
(1882), who led a scientific mission to Cyrenaica, both provide some
significant statistical data which has also been taken into consideration.

- J. W. Gregory was a geologist who led an ITO scientific mission to Cyrenaica
in 1908, to investigate the possibility of establishing a Jewish settlement. He
provides us with valuable information about the region’s ecology and its
economic resources. He published his article 'Cyrenaica’ in The Geographical
Journal in 1916. This is another important reference to the region’s vegetation
because it reports the wild and cultivated plants in Cyrenaica and it was based

on academic inspection.
11.1.5 Agricultural surveys

Modern Italian studies and the FAO (Food and Agriculture Organisation of the
United Nations) surveys have also been taken into consideration especially those
associated with estimating the extent of the agricultural lands or the volume of cereal
production. The Italian studies which were conducted in the 1930s are examples
(Bertarelli; Bonacelli cited in Applebaum (1979: 90-4). These included figures for the
quantity of grain produced from cultivated lands per hectare, in the records of the Italians
after their reclamations (the process of expanding the cultivated lands). | have halved their
recorded quantities in considering the probable annual cereal production of Cyrenaica in
antiquity. These studies generally are dated to 1932 and onwards, and reflect the Italians’

concern for agriculture in Cyrenaica.

In addition, this thesis benefits from the studies of the FAO of 1950s and 1960s.
They include an investigation of the rain distribution, soil types, judgments of the land
used for growing cereal, statistics of cereal production and other products, in addition to
their recommendations for growing some plants in Cyrenaica. These have helped me in

recognising the land that is most suitable for cultivating cereals and grapes.
11.1.6 Visual art

Among the important archaeological data used in this thesis are some pieces of
visual art dated to different periods. The Pharaonic artwork known as ‘Teheno’s board’
is an interesting example. It was found in Abydos in Upper Egypt and dates to the fourth

millennium BC (Figure 11.13). The board evidently shows goods gained by Egyptians
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from the Libyans after a battle (Gardiner 1961: 394). The goods included different kinds
of animals and olives branches, suggesting the fertility of the region. Of course, this piece
of evidence does not tell us anything about agricultural production during classical
antiquity, but it offers contextual and comparative information about the agricultural
potential of the land. Another significant sculptural relief represents the scene of a nymph
being crowned by the local deity, Libya. This iconography dates to the second century
AD. The scene demonstrated vineyards and bunches of grapes surrounding the nymph.
Marshall (1997:179) considered it to be a personification of the city of Cyrene. Although
there are many Roman copies of this relief sculpture, the most famous is that discovered
in the temple of Aphrodite of Cyrene now displayed in the British Museum (see Figure
IV.10). Iconographic representations of horses have also been taken into consideration.
Figures of four-horse chariot with driver and a relief sculpture of a heroic equestrian type
are the most important evidence. They have been used in the case study on Cyrenaican
horses (see Figures V.7, 15). Horse iconography represented on the ephebic inscriptions
are regarded as evidence of the Cyrenaica’s concern of breeding horses and using them

in entertainment.
11.1.7 Numismatics

Plants and animals depicted on coins dated to different periods are also important
sources of information. The value of this kind of data lies in their reflection of some
political and cultural aspects of Cyrenaican societies. The coins that depict silphium and
horses are the most significant pieces of evidence used to support arguments related to
those two subjects (see figures 11.5, 6, 8, 9 and figures V.16).

11.1.8 Bio-archaeological and archaeobotanical studies

Despite limitations of the bio-archaeological and archaeobotanical studies, they
have been included among the source of this project. Barker (1979; 1985) examined
animal and bird bones retrieved from the Berenice excavations and considered them a
significant evidence that reflectrd on the agricultural and economic life in Cyrenaica. He
clearly demonstrated the relevance of the transhumance model in raising animals in
Cyrenaica. Barker (1979) based this on Johnson’s (1973) human model, although neither
discussed the nature or circumstances in which land use was regulated between non-

migratory residents and nomads. Barker (1979; 1985) concluded that sheep and goats
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were the most frequently consumed species for most of the city’s history, while cattle and
pig were less common. He mentioned that the related evidence of woollen manufacture
suggests a production which could cover only local demand. Nonetheless, the industrial
connections of purple dye processing plant, which were recently discovered at
Euesperides, is a strong indication of an inter-regional woollen cloth commerce (Bennett
et al. 2000; Wilson et al. 1999; 2001; Wilson 2006). An investigation of the animal bones
found in the extramural Sanctuary of Demeter and Persephone at Cyrene is also
significant work because it provides more information about the ancient diets in the
eastern part of the region (Crabtree and Monge 1987; Crabtree 1990). This allows an
identification and comparison of the animals which were bred in Cyrene and that in
Berenice. Sheep was probably one of the most common bred animal in ancient Cyrenaica.
Their breeding has continued nowadays in the region to be a main economic activity.
Moreover, manufacture of wool can be regarded as a sign of the spread of craft
production, which can be equated with one of Hopkins’ growth features (1980; 1983: xv-
xxi, 2002: 190-230).

Remains of some low-quality barley seeds were recovered from early Roman
deposits in Berenice. Webley (1979) investigated these samples, and supported Johnson’s
opinion which considers barley to be the essential diet in the classical periods that was
harvested and consumed in the same ways that the inhabitants of the modern rural
Cyrenaica do (cf. Applebaum 1979: 91, 94).

Preliminary archaeobotanical investigations from Euesperides (Pelling and al
Hassy 1997; Wilson et al. 2005) shed some light on the economy of the site between the
sixth and the third centuries BC. Plant remains were presented in varying quantities;
among them grape seeds were the overall dominant species, fitted well with the
characteristics of wild grape (Vitis vinifera spp. Sylvestris). Grapes appear to have been a
favoured fruit in Euesperides, though it is not clear yet whether they were locally
cultivated or regionally imported (Wilson et al. 2005).

11.1.9 Amphorae production and trade at ports

The Cyrenaican amphora is the main commaodity that can be used by researchers to
identify the region’s trade. Therefore, some of the available studies from the region have

been integrated with other evidence in order to investigate Cyrenaica’s economic
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interactions during the Hellenistic and early/mid-Roman periods. Goéransson (2007)
investigated the ancient trade in goods carried by amphorae on the basis of quantification
through form series and fabric analysis. The material examined was retrieved during the
excavations conducted at Euesperides (modern Benghazi) between 1999 and 2006. The
study extended from the late Classical to the early Ptolemaic periods (400-250 BC) and
raised questions about the major commodities exported from Cyrenaica and the role of
the port of Euesperides in overseas trade. Wine and oil are among the commaodities likely
to have been exported, although probably the most-exported good was silphium, which
was traded to many Greek cities. Goransson pointed out that Euesperides imported
substances transported by amphora throughout the Mediterranean Sea on a large scale, as

trade extended throughout the region.

In addition, Riley (1979) contributed to the study of Hellenistic and Roman coarse
pottery in Cyrenaica and North Africa, examining material found at Berenice (modern
Benghazi) in excavations conducted between 1970 and 1975. The most important results
were the identification of new amphorae types manufactured locally over the period AD
100-200. Evidence of Berenice’s mid-Roman exports comes in the form of Amphora 8,
found at Veneto and Ostia (Ferrarini 1993). This indicates that there were some overseas
exports, although their contents are uncertain. This thesis attempts to identify the probable

contents of MRA 8 via the relevant contemporary textual data.

Furthermore, Recent excavations at Erythron (modern Latrun), 25 km east of
Apollonia, have revealed evidence of pottery production found in the abandoned Roman
bath complex. Mazou and Capelli (2011) examined the excavated material and argued for
the presence of on-site local pottery manufacturing. The pottery assemblage was
composed of a large quantity of mid-Roman amphora-1 types, produced mainly between
AD 100-200. The mid-Roman amphora 1 was clearly imitated in Erythron. Fabric
analysis proved that local production facilities were making this type of amphora, and
they can be linked to the remains of oil and wine-making at Erythron.

11.1.10 Kilns as evidence of local manufacturing of amphorae

In terms of manufacturing amphorae, it is important to note that examples of local
pottery kilns have been identified in Cyrenaican cities and most of them are dated to the

Hellenistic and early/mid-Roman periods. These are important in investigating the
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region’s probable production of oil and wine. There are around 38 kilns discovered at
Euesperides, Tocra, Berenice, Ptolemais, Hadrianopolis, Kambut and Marsa Lukk
(Buzaian 2000; Hulin 2008; Hulin et al. 2009; Jones and Little 1971; Lloyd 1977; Mazou
and Capelli 2011; Riley 1976; 1979; Wright 1963). In addition, recently, Hesein (2014:
172-187) has discovered ten kilns in three coastal sites to the east of Apollonia and
integrated them in his PhD. Undoubtedly, this number of kilns in Cyrenaica provides

good evidence for an export production by these amphorae.
11.1.11 Industrial installations

Cyrenaica’s ancient industrial facilities are scattered fairly equally among urban
and rural sites, but archaeological projects are often attracted by monumental buildings
rather than industrial remains. Cyrenaica’s industrial archacology has great economic
potential but is still an under-explored field. Therefore, the evidence related to wine or oil
production and woollen manufacture provides further important data that is used in this
thesis.

The archaeological excavations at Balagrae brought new momentum to industrial
archaeology in Cyrenaica. The excavations took place at the eastern end of the settlement
a short distance east of the sanctuary of Aesculapius. Brief summaries of the results of
the current excavations have appeared in several publications (Buzaian and Bentaher
2002; 2006; Bentaher and Buzaian 2010). The excavated elements were composed of vats,
treading floors, the remains of large vessels (dolia) whose bases were still firmly
cemented to the ground, built-up and rock-cut tanks, and a large cistern. It would be of
special interest to examine the relationship between the wine-making complex and the

adjacent temple, especially before the Jewish revolt in AD 115.

Stucchi (Attia and Stucchi 1975: 251-95) investigated archaeological evidence in
Wadi Senab (about 20 km south-west of al-Beida) and recorded details about a Roman
settlement that seems to have been thriving between the fourth and sixth centuries AD.
The archaeological evidence included an open-air wine press and an oil press chamber.
These industrial installations are of special interest, and they suggest that the settlement
possessed great agricultural potential of oil and wine production (Gambini, in Attia and
Stucchi 1975: 277-86). The agricultural activities in this Wadi may date earlier to the

Hellenistic period. This hypothesis is based on the interpretation of engraved images of
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possible ploughs depicted on the internal walls of the Hagfa el Khasalia, some 4 km west
of the settlement (Purcaro, in Attia and Stucchi 1975: 287-94). The presence of a bathing
facility (Luni, in Attia and Stucchi 1975: 266-76) in the settlement suggests that profitable
agricultural activity took place here which allowed the construction of such luxurious

installations to serve the residents of the settlement.

The work of Catani at Siret Gasrin el-Giamel is considered a landmark study of
rural Cyrenaica. Catani (1976; 1998) presented the results of the excavations conducted
in the city of al-Beida, 12 km east of Cyrene, and brought to light the remains of two
separate complexes (Catani 1976; 1978; 1998). There were more industrial elements
further south, placed above the ground and in an underground chamber. All were related
to a specific manufacturing process, which was most likely wine-making. The main
elements are 16 vats, the capacity of each one around 750 litres. The archaeological
evidence suggests that the two buildings date to the period between the fifth and sixth
centuries AD. Although this industrial evidence dated to the late Roman period, it
represents the region’s economic potential for olive oil and wine production. Data, of
various industrial features connected with wine production in Cyrenaica, dating to

different periods are collected and classified in Appendix Ill. A and B.

To sum up, several different sources of evidence including ancient literary sources,
inscriptions and archaeological evidence, have been used in this thesis. These data
represent information for diverse products and for various periods. Therefore, it is not
possible in most cases to investigate a product in all periods with the same type of data.
It seems that literary and epigraphy references are the main data available on the products
dated to the Classical, Hellenistic, and Medieval/ early modern (AD 1100- 1950s)
periods. However, archaeological evidence is more relevant to the products of the Roman
periods (see Table 11.2). It is worth mentioning that the absence of evidence related to
some articles in a period means very little. For example, pulses are indicated by literary
and epigraphy references and by some archaeobotanical samples in the Classical,
Hellenistic, and early-Roman but the absence of evidence for these products in the mid
and late-Roman period does not mean too much because they were included in textual
references from the Medieval era. The importance of the literary data of Medieval and
early modern (AD 1100-1950s) periods can be confirmed by its indication of all the

products mentioned in table 11.2, except silphium which was already extinct in Cyrenaica
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during the Roman times. Also, they sometimes provide quantities of production or
number of animals exported from the region and these were formal statistics or based on

the writers’’ personal observations.

In addition, although some data used in this research date to periods beyond the
core period, they provide significant information that could support other references from
another period. This is because the thesis investigates agro-pastoral items and the region’s
weather that we do not think have changed from the Greek period to the present time. The
Cyrenaican sheep for instance, which were represented by the ‘Teheno’s board’ in the
fourth millennium BC (Figure 11.13 below), are well represented by archaeofaunal data
from Berenice, dated to the Hellenistic and early/mid-Roman periods. They are also still
one of the most significant features of the region as some statistics from the 1940/60s
have shown (see figures 11.16 and 17 below). This picture can also be applied to the
literary sources such as those of Pindar. The figure of Cyrenaica’s fertile soil and its high
productive capacity of grain which was indicated by Pindar, Aeschylus and Herodotus in
the fifth century BC were also highlighted by other writers over time from the Hellenistic

to the early modern periods. Cereals are a case in point (see App.l. A. 1).

Period Classical | Hellenistic | Early-Roman | Mid-Roman | Late- Medieval/
(5" -end | (Late 4" - | (Late 1%t BC- | (AD 2" and | Roman (AD | early modern
4hBC) | 1BC) AD 1% 3rd) Ath _7th) (AD  1100-

19505s)

Datatype | LIE |A|L/E |A |L |E A |L|E A LI|IE|A L |E A

Product

Cereals AR AR R AR AR AN A A N4 v | /|- - |V - -

Silphium | v| - | /| V] - |V | V/ = - V|- |- - = - - -

Grapes/ |V |- |V |V |V | - | V|| - |V |-|- |V || - -

Wine

Oliv/foll | V|V |-|-|V | - |V = v | /|- o l--1 v |V - -

Almonds | v| - |- |-|V | - | - = -l - - - - |V - -

Pulses N7 - = |- - - S 4 - -

Horses A I A A A 4 -\ V|V | - |/ - |V - -

Sheep 74 N R T " I T 7 I R IV IV I R IV B -

Cattle - - -V = v |/ - v | /|- - |V - -

Table 11.2: Various types of data representing different items in different periods (L= Literary;
E= Epigraphy; A= Archaeology evidence including Archaeobotanical and bioarchaeological
data)
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11.2 Agricultural Background

This part provides a brief examination of some of the Cyrenaican agricultural plants
and animal breeds in order to assess the region’s potential for nursing these kinds of
activities during the Hellenistic and early/mid-Roman periods. This part includes four
sections. One is devoted to the general annual crops. These include varied kinds of
agricultural and some wild products such as silphium. The second section discusses
different kinds of fruit which have been cultivated in the region such as figs, almond and
olives. The third section presents the most common animal bred in the region including
sheep and others. However, cereals, grapes and wine production and horses were
excluded from these sections because they are the subjects of detailed case studies in the
next three chapters. Finally, the total size of Cyrenaica’s population has been

approximated in the fourth section.

11.2.1 The general annual crops of Cyrenaica

Cyrenaica’s diverse weather and landscape led to the emergence of a number of
different economic sources. The natural vegetation and the varied activities relevant to
the land use, particularly in agriculture, were an important economic resource of the
region in the Hellenistic and Roman periods as identified in the ancient literary (App. 1),
and other archaeological data. This section discusses the annual cultivated and wild
products, which included three spicy products, cumin, garlic and onion in addition to
various pulses which were probably exported. Furthermore, wild plants especially
silphium (10 ciAgrov) have been examined with a focus on its contribution to Cyrenaica’s

economy.
11.2.1.1 Seasonal cultivated and wild plants

Our information about the seasonal cultivated plants in Cyrenaica comes mainly
from the literary sources and the epigraphic evidence, in particular the Hellenistic
demiourgoi inscriptions (App. Il. A, B). However, the important wild plant (silphium) of
Cyrenaica is highlighted by various ancient literary documents and some other
archaeological evidence, though not excluding the epigraphic evidence. The cultivated

spices, the pulses and silphium as a wild plant are discussed in the next three sub-sections:
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11.2.1.1.1 The cultivated spice plants
Cumin (T0 KOpvov)

Cumin (10 xbuwvov) is an annual product of the parsley family which grew in
ancient Greek time in the Mediterranean terrains (Davidson 1999: 238). Cumin was used
in the Greek and Roman periods for several purposes, for example as a medicine
(Aretaeus, T. A. D, |, 2, 3; 11, 4). It also has a variety of uses in food preparation, which
have been identified from the work of the Roman cookery writer Apicius in the first
century AD. Interestingly, Apicius specifies that Libyan cumin should be used in one of
his recipes (Apicius, I, xviii. 34). Although Apicius’ hint is probably the only intimation
of the use of Cyrenaican cumin in the ancient literary sources, it can be considered an

important indication of how this plant was traded (Applubaum 1979: 93).

The epigraphic data of the Cyrenaican demiourgoi inscriptions may support the
possible commerce of Cyrenaican cumin by indicating it was among the important
products of the region in the fourth century and the Hellenistic eras. They display its price,
which ranged between 2 and 6 drachmas in the fourth century and between 7 and 20
drachmas by the third and second centuries BC (App. Il. A. 1, 2). In addition, cumin had
an advanced placing in the list of the demiourgoi documents (see figures 11.10, 12). It was
mentioned after the two staple products - cereal and pulses - in all the fourth century texts
and in a majority of the third and second centuries BC inscriptions. Although
archaeological evidence for cumin in Roman Cyrenaica is so far absent, it is important to
mention that cumin is currently used broadly for a variety of purposes in Cyrenaica.
Boiling dried cumin with water is commonly used as a treatment for stomach-aches,

especially for toddlers, and it can be found in any modern Cyrenaican Kkitchen.
Garlic (t0 ox0podov) and onion (T0 KpoppLOV)

The epigraphic evidence suggests that garlic was called okopada in the Cyrenaican
dialect, rather than by its common name (ox6podov). Unlike cumin, the inscriptions of
the fourth century BC mentioned neither garlic nor onions (SEG 9. 33, 35, 37, 43; SEG
18.743). They do appear alongside other products in the third and second centuries BC,
along with records of their prices and the unit of measurement. Although they were the
last recorded products before the types of hay in the demiourgoi inscriptions, and so far

there is no evidence they were exported, garlic and onions seem to have been as important
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as cumin in Cyrene during this era. This figure can be inferred from the graph which
shows the similar percentages of demiourgoi inscriptions mention cumin, onion and garlic
(Figure 11.1).

The Hellenistic epigraphic documents of Cyrene show some new products which
were probably introduced by the Jews who were sent by Ptolemy | Soter, son of Lagos
(367- 283 BC) or his son Ptolemy Il Philadelphos according to Josephus (Ap, Il. 33).
Applebaum (1979: 118) and Crawford (1973: 350-63) discussed the introduction of
various products to Egypt and Cyrenaica, including garlic by the Ptolemies. It is thus right
to see evidence of this plant in Cyrenaica at the beginning of the third century BC,
between 290-280 (SEG 18.743). This may demonstrate Cyrenaica’s valuable economic
position as a part of the Ptolemaic territory. Moreover, the principal value of showing the
presence of these plants in the demiourgoi documents lies in providing a full picture of
the exploitation of the productive land by the Ptolemies and reflecting a good economic
level of life at Cyrene, where people were growing exotic foods in these two centuries of

the Hellenistic period.

Figure 11.1: The percentage of demiourgoi inscriptions’ which mention cumin, garlic and onion
in the second/third centuries BC.

11.2.1.1.2 The cultivated Pulses (ta 6ompro):

In its wider context, the word pulses (6onpia) refers to fresh greens, legumes and
all the seeds of beans, peas, lentils and similar plants (Catherine Dobias-Lalou, pers.
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comm.). Pulses are known products alongside wheat and barley in the Greek world
according to many literary sources. Pausanias (VIII. 15. 3, 4) and Plato (Critias, 115b)
are two such cases, although these sources do not directly mention Cyrenaican pulses.
The epigraphy, specifically the accounts of the demiourgoi, indicates their presence from
the fourth century BC. Unfortunately, no specific kind of pulse can be identified in this
period. This picture of a variety of species of vegetables and legumes, all of which were
called pulses, is clearly represented by the use of the word 6ompia in all the demiourgoi

inscriptions of this epoch (App. II. B.1).

Our information about pulses at Cyrenaica in the two following centuries is richer.
This is because the epigraphic documents of this period become more detailed. The
quantity of legumes is now recorded twice per year; once in the first six months (npdrog
e€opnve) and again in the second six months (dsvtépag e€apnvm). The value of the
epigraphic documents of these two centuries lies in the information they contain about
the different types of pulses. These include peas (mwicoat), beans (pacniot) and chick-
peas (0poPor), Figure 11.2 has demonstrated (App. Il. B. 2: DMI 19, DMI 20, DMI 25).
The cultivation of these three kinds of pulses seems to have been limited, as far as we can
tell, from the Hellenistic epigraphic data, as they appeared only once or twice, unlike the
other kinds of pulses, and their prices were more expensive too. For example, the price
of peas reached 24 drachmas per medimnos, while the price of beans, chick-peas and
lentils did not exceed 12 drachmas. Moreover, it is important to mention here that after
listing the named legumes, the demiourgoi used the term (téAka 8ompia, the other pulses).
This undoubtedly implies that other types of legumes and vegetables were also grown.
These were probably less important because they were cheaper than the named pulses
(App. Il. B. 2: DMI 22).
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Figure 11.2: The number of the demiourgoi inscriptions which indicate different types of

pulse in the second/third centuries BC.

However, the kinds of legumes most commonly found in the region seem to have
been beans (kvauou), lentils (eakoi) and the type of chick-peas called épeBivbor which
are distinct from the previously-mentioned type (6poPot). These are clearly indicated by
the inscriptions of the demiourgoi that date to the third and second centuries BC. In some
of them, in particular those which can be considered to possess incomplete inscriptions,
beans (kxvapou), lentils (pakoi) and chick-peas (épePivbor) are recorded directly after
wheat and barley in the first and second semesters. They are also mentioned in the
inscriptions much more frequently than peas (micoot), beans (pacnior), chick-peas
(6p6Por) as can be seen in figure 11.2. Furthermore, the quantities of these bean, lentils
and chick-peas appear closer to the quantities of wheat and barley, or higher, as
represented by two of the demiourgoi inscriptions that dated to the second century BC
(App. 1. B. 2; C. 2: DMI 23, DMI 24).

11.2.1.1.3 The wild plants: Silphium (t6 eilgov), the curative and spicy plant:

Cyrenaica is today rich in wild plants, including a variety of types that can be used
as human food, such as jujube, artichoke and types of fungus such as truffle in addition
to other plants for animals. However, our information about the wild plants of Cyrenaica,
in Greek and Roman time is modest (App. I. B.2.1-3,5). The ancient writers name few of

them such as ivy (0 kio60¢) (Pseudo-Skylax, Periplus, 108), Cypress (1| kurdpiocog) and
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Christ’s thorn (6 moiiovpog) (Theophrastus, Hist.Pl, 1V, iii. 3). According to
Theophrastus (Hist.PI, 1V, iii. 3), the fruit from the latter was used to produce sweet wine.

Another important wild plant was the Lotus (6 Awtdg). This was an essential food
and was used in wine-making by some tribes. Furthermore, people used its wood as fuel,
and two of the ancient literary sources hints that it may have been used in certain
handicrafts (App. I. B. 2.4). Euripides (Helen, 167. Lin 170) confirms that the Libyan
flute was made from lotus. Theophrastus (Hist.Pl, 1V, iii.4- 5) mentions that the lotus root
was used by the Cyreneans for dagger handles and decorative work, and its wood was
used for pipes and many other things. Nevertheless, the best-known wild plant in
Cyrenaica is silphium, (10 ciAgov) in Greek and silphium (laserpitium) or Laser (the
silphium juce) in Latin. This unique plant received a great deal of attention during the last
century, and remains a controversial matter. Silphium intrigues historical and
archaeological scholars and has attracted their attention, which has led to the creation of
a number of significant research studies. Gemmill (1966: 295-313) and Chamoux (1985:
165-72) is the most important academic work on this plant in the last century. Gemmill
(1966: 295-313) provided a useful analysis and lists the main publications on silphium at
that date. In addition, Asciutti (2004, 2, 27, 114/5) recently gathered and analysed very
interesting data from the Greek and Roman writers. She emphasised the important
economic role of Cyrenaican silphium. Although the following years marked a turning
point in archaeological research with the introduction of the environmental approach to
archaeology, unfortunately the botanic remains of this ambiguous plant have yet to be
identified in samples taken during the excavations in the region. However, these botanical
sample studies are very limited and they were taken from the cities, while silphium grew

in the pre-desert.

However, the literary documents supply a considerable amount of information on
silphium, including the area where the plant was grown, and refer implicitly to its fame
throughout the Greek and Roman worlds. In addition, they inform us about silphium’s
characteristics and economic potential, and explain the plant’s many medical and culinary
uses (App. I. B. 1). The Greeks’ passion for the plant was immeasurable, and while they
tried to cultivate it they ultimately failed. Ancient records tell us also about the factors
that finally led to its extinction, although the accounts presented tended to be enigmatic.

In the late fifth century BC, Herodotus mentioned the silphium on two occasions in his
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detailed description of Cyrenaica. The first time (IV, 169), he stated that the plant’s
geographical habitation extended from the island of Platea to the mouth of the Gulf of
Syrte. On the second occasion (1V, 192), he mentioned the plant during his account on
the animals which lived in the area of nomads. He refers to weasels which were living in

silphium.

The geographical area where the plant was grown is still a subject of controversy
and argument. Nevertheless, there is almost an agreement with Herodotus (1V, 169) and
Pliny's narratives (NH, V. 5 <33’) that the plant thrived in the southern fringes of the
province, and covered an area stretching roughly from the Gulf of Syrte in the west to the
Gulf of Bemba in the east (App. I. B.1.1, 10). Thus, from those two writers and other
hints such as Theophrastus (Hist.Pl, V1. iii. 2, 3) and Strabo (XVII. 3. 23), silphium seems
to be grown as a wild plant of the pre-desert fringes of Cyrenaica in this mentioned area
(App. I. B.1.9,13). It probably grew sporadically in the Wadis, depending on the erratic
rainfall of those areas as indicated on the map (Figure 11.3).

Figure 11.3: Map of area where silphium grown (Catani 1985: 155 Fig. 12.3)

In short, while the silphium of Cyrenaica was highlighted by many ancient sources
in different contexts and over many periods, its most frequent attestations are dated to the
fourth century BC (Figure 11.4). The most significant allusion is the letter cited by
Athenaeus (Deipnosophists, XIV, 17), from the Athenian comedian and writer,
Antiphanes, who lived in 408-334 BC. The letter indicates that stalks of dried silphium

from Libya were among the available commodities in Athens (Aifvc 1€ KOwAOG

40



e&npacpévog axtiol Osiong ohpiov mapaoctatel) (App I. B.1.5). Based on this, it seems
that silphium exports from Cyrene probably featured strongly in the mid-fourth century
BC. However, the literary references to silphium of the first centuries BC and AD reflect
its lower level of production. This can be seen in the works of Strabo and Pliny. Strabo
(XVII. 3. 20) for instance stated that silphium was smuggled to Carthage by the
Cyreneans instead of wine. In addition, in the first century AD Pliny (NH, XIX. 14, 15)
mentioned that 30 pounds in weight (c.14 kg) of silphium juice were brought from Cyrene
to Rome during the consulships of C. Valerius and M. Herennius (93-54 BC). He also
indicated that at the beginning of the civil war Caesar took out 1500 pounds (c.680 kg) of

silphium juice from the public treasury, alongside gold and silver.

Although 1500 pounds of silphium juice is a considerable quantity, its location in
the public treasury in Caesar’s time is probably an indication of its scarcity and it may
have been collected over many years. Silphium’s scarcity in the first century BC was
probably a sign it was trending towards extinction in the first century AD. This can also
be seen from the decline in reference to silphium presentation in the second and third
centuries AD (Figure 11.4). The accounts of literary documents from the first three
centuries AD in general reported information relevant to the history of the plant and its
extinction. Pliny (NH, XIX. 15; XXII. 48.) discusses silphium’s extinction many times.
For example, he mentions on one occasion that the present generation remembers only a

single stalk of silphium, which was sent to the Emperor Nero.
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Figure 11.4: The number of the references to silphium in the literary from the fifth century BC to
the fourth century AD.
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Silphium’s decline and extermination appears to be due to its over exploitation.
Theophrastus (Hist.PI, V1. iii. 1, 6) mentions that silphium was greatly fattening for sheep
in the spring. Additionally, he states that herds in the winter, in his time, were grazing in
the southern steppe, where silphium was grown. Pliny also (NH XIX. 15) believes that
overgrazing was one of the reasons that eventually led to the extermination of silphium.
Furthermore, the later policy adopted by the publicani of bidding and contracting for the
lands and taxing their production, may have made the situation worse (Applebaum 1979:
207; Coster 1968: 117, 119). Silphium grows in the area of Libyan tribes, but they seemed
disincentivised from protecting it by taxation. Actually, it is likely that it was simple greed
that led to overexploitation with not enough thought to sustainability.

Although to date Cyrenean silphium is still absent in the epigraphic evidence, it is
represented in a diverse array of archaeological data including coins, iconography with
statues, or with architectural elements and one piece of pottery. The first coins
representing the silphium are dated to 570-480 BC. These bear large silphium fruits and
two small fruits (Robinson 1927: PI. I. 2; V. 3) (Figure 11.5). The fruit or the full plant
appears on the coins dated to 525-480 BC (Robinson 1927: PIl. 11-V). This figure of
silphium dominated the obverse of coins up to 308 BC (Robinson 1927: PI. X.6) (Figure
11.6).

Figure 11.5: Obv.Two fruits of silphium. Re. One fruit of silphium. Attic drachma 570-480 BC
(Robinson 1927: PI. V. 3).
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Figure 11.6: Obv. full representation of Silphium. Rev. Head of Zeus Ammon. Tetradrachm.
435-308 BC. (Robinson 1927: PI. X. 6)

In addition, some iconographic representations of the plant are found on capitals of
columns from Cyrene with others from the sacred sanctuary of Asclepius at Balagrae.
These have been dated to the second century AD when the plant was already very rare.
The silphium icons were reused after the Jewish revolt, especially during the second
century AD, when Roman art was distinguished by its tendency to revive the old features
of Greek skills (Fabbricotti 1993: 27-33).

Furthermore, the potential economic importance of silphium is precisely reflected
by the scene on the cup of Arcesilaos Il which is dated to the sixth century BC (Figure
[1.7). On this cup there is an important representation of the king himself who supervises
the process of weighting and shipping the production of the plant (Ascuitti 2004: 114-
16). Another archaeologically interesting representation of silphium can be found in the
two kinds of terracotta statue with silphium only or with silphium and gazelle, dated to
the fifth century BC. One example of the former type is now available in the British
Museum (number 1979, 0405.2). Ascuitti (2004: 113-14) and Fabbricotti (1993: 30)
indicate that the figure in the terracotta statue mirrors a local cult, in which representation
of the silphium production which may relate to the Libyan goddess as can be interfered

from the status style clothing.
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Figure 11.7: The cup of Arcesilaos Il dated to the sixth century BC. Source: Images for silphium
of Cyrene

Silphium probably had a positive impact on the Cyrenaican economy. The plant did
not impact on the territory’s prime agricultural land (as it evidently only grew wild in the
pre-desert), and was a potential stimulus for surpluses of other products as silphium’s
high value would have cross-subsidised the transport of cereals or oil to overseas markets.
Silphium also may have helped in the establishment of economic relations between the
Libyan tribes and both the Greeks and Romans. These tribes possibly relied on the Greeks
and Romans to sell their products, and undoubtedly the latter benefited from reselling it.
Silphium’s economic contribution seems to have continued up to the first century BC, if
one considers the indications of the plant in the ancient literary sources of this era (see

Figure 11.4 above).

However, production of the plant may have begun to decline from the second half
of the fourth century BC, or with the beginning of the Hellenistic period. This can be
inferred from its appearance on the reverse of the coins instead of its obverse, especially
those dated to 375- 250 BC (1927: Pl. XVI1. 7,9, 13, Pl. XVII. 6, 7, 8. 12 and others). In
some cases, the plant appears with other different elements such as crabs and palm trees
on the reverse side of a coin and the head of Zeus or another god on the obverse (Robinson
1927: Pl. XXVI. 2) (Figure 11.8). In other cases, an animal or plant is depicted on the
coin’s obverse, while silphium appears on the reverse. This can be seen in some coins,
dated to 300 BC, where a gazelle in a field with jerboa and bunch of grapes has been
depicted on the obverse and silphium on the reverse (Robinson 1927: Pl. XXV. 13, 15;

18) (Figure 11.9). Replacing an animal or plant instead of the figure of Zeus on the obverse
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of the coins which had silphium on the opposite side, is probably an implicit indication
of its economic devaluation. The presence of silphium on Cyrenaican coins declined after
277 BC, to the degree that traces of the plant can be seen on some restruck coins. Coins
from Euesperides are a good example of this (Robinson 1927: PI. XXX. 8-10). But the
changes could reflect broader fashions of representation on the coinage due to new rulers.
The jerboa, which was an important part of the silphium’s habitat as Wartenberg (2016:
54) suggested, was depicted on obverses. This may reflect the Cyrenaican tendency to
represent figures from the surrounding environment rather than following the new
fashions. Jerboa is still part of the arable lands of Cyrenaica nowadays. In addition,
literary references to silphium can be compared to those of cereal (App. I.A.1 and 1.B.1).
The context of these testimonies especially those of the first centuries BC and AD, as has
been discussed, was the collapse of the economic role of silphium. If so, questions should
be asked about what were Cyrenaica’s economic mainstays from the Hellenistic period
onwards. Chapter 111 discusses in detail various data relevant to cereal production as one

of the probable essential economic resources instead of or alongside silphium.

Figure 11.8: Obv. Head of Zeus-Ammon. Rev. Date palm, small silphium plant left, crab right.
€.308-277 BC (Robinson 1927: PI. XXVI. 2)
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Figure 11.9: Obv. Gazelle in field with jerboa and bunch of grapes. Rev. Silphium dated to 300
BC (Robinson 1927: PI. XXV. 18).

As can be seen Cyrenaican silphium seems to have been one of the region’s most
important traded commodities, especially during the Battiad epoch. This is reflected in
the plant’s archaeological illustrations, especially the local coins, and the frequent
allusions made to the plant by literary sources. The latter directly and indirectly
demonstrate that silphium was well-known throughout the Mediterranean world as a

commercial product exported from Cyrenaica.

To conclude this section devoted to the diverse annual crops of Cyrenaica in both
the Hellenistic and Roman periods: these crops are clearly identified by the demiourgoi
inscriptions of the Hellenistic era. In particular, varied kinds of pulse were grown in
Cyrene. Some of these are represented in high quantities, providing good evidence of the
region’s economic potential. They probably were associated with trade activities and may
have contributed to the economy of Cyrenaica in the Hellenistic period. In addition, some
exotic food has been investigated including cumin, garlic and onion in the 3 and 2"
centuries BC. The wild silphium plant also seems to have had an important economic role
during the Battiad regime.

11.2.2 Figs, almonds and olives and olive oil as examples of Cyrenaica’s cultivated

fruit

Different kinds of fruit seem to have been cultivated in Cyrenaica from the classical
period. Some of these types were indicated by the literary documents and epigraphic data.
As the region in general lacks excavations, our knowledge is still poor. However, the

demiourgoi inscriptions, in particular those of the fourth century and Hellenistic period,
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are important evidence of the nature of fruits in Cyrenaica. The main fruits recorded in
the fourth century are fig, olives, and grapes, although raisins and olive oil, produced
from grapes and olives are also mentioned. However, almonds and wine are represented
in the data of the third and second centuries BC. This section is devoted to examine
discussion of figs, almonds and olives and olive oil production in the region during both
the Greek and early/mid-Roman eras.

Figs and almonds will be introduced first, followed by olives and olive oil. The
latter will be evaluated carefully, because the representative archaeological data relating
to oil production is quite close to that of wine, and also because olive oil was one of the
most important traded commodities in both the Greek and Roman periods. Since
archaeological data on figs and almonds is very rare, | have relied on information derived
from the textual sources such as Pseudo-Skylax, Synesius and others (Appendix I). In
addition, figs were well presented by the demiourgoi inscriptions of the fourth and
third/second centuries BC, though almonds are only mentioned by those of the
third/second centuries BC. Epigraphic data, which has been collected from the IGCyr
project is essential in this regard. the recorded products in the demiourgoi inscriptions are
classified in separate tables. All fruits have been presented under the title D. Fruits and
their products in Appendix Il. Each table includes the important information used in this
research. Figs and olives have each been presented in two tables, one with data from the
fourth century BC and the other with data from the third/second centuries BC together,
as they had similar features. However, the data on almonds has been presented in one
table because almonds were absent from the texts of the fourth century BC. In addition,
Greek and Roman literary indications of these fruits have been collected and classified in
Appendix I. Olives, grapes and dates have been addressed under I. A. 2; 1. A. 3; . A. 4
respectively because there are sufficient documented hints about them. The other named

fruits were collected together in one table in I. A. 5.
11.2.2.1 Figs (c0ka or 60K®V)

Alongside dates, grapes, pomegranates and olives, figs are one of the most common
Mediterranean fruits and have been consumed from the Neolithic age. The earliest
allusion to figs was made in 2900 BC by the Sumerian king Urukagina (Janick 2005: 3,
18). It may have been domesticated in the Mediterranean area at the same time as olives

and grapes. In the Greek period, figs were mentioned in many literary documents from
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the fifth and fourth centuries BC. Aristophanes (Peace, line 1320) and Theophrastus
(Hist.PI, V. 5) are among the earliest writers who referred to the fig in classical times.
Furthermore, the fig is also recorded in several pieces of epigraphic evidence dated to the
end of the fifth century BC onwards, from a number of different Greek regions such as
Attica, the Aegean islands and others (IG I3 422; SEG 15: 517; IC | xvii 17).

In Hellenistic Cyrenaica, figs are indicated in the demiourgoi inscriptions of the
fourth century many times by the word odxa. Grammatically, its form is a plural neuter
nominative noun (singular 16 odxov). The word refers to fruit produced by the fig tree
(ovkéa or ovkiy). The prices ranged from between 4 obols and 1 drachma (6 obols) per
talent (c.27.40 kg) (App. Il. D.1). Prices were probably also recorded in the fifth century
BC, but it is impossible to assess this suggestion because the epigraphic evidence of this

period is in a very poor condition.

In addition, this product was represented by the demiourgoi inscriptions of the third
and second centuries BC. In these two centuries, figs were represented by the term ‘0
oOK®V, AVOG or cLK-emV, MVOG’ IN most inscriptions. In terms of grammar it is another
form represent the fig fruit. Its form is singular masculine nominative noun, which means
fig-yard. However, the interesting point is that the term ‘coxw@v’ was also recorded twice

per year, in the first and second semesters (App. 11. D. 2).

A possible interpretation of recording the term ocOkwv twice per year in the
third/second centuries BC lists is that the word propably represents the dried fig at least
in one of the semesters. This seems to be reasonable if one bears in mind that August and
September are the time of harvesting figs in Cyrenaica. The appearance of the word ‘fig-
yards’ in the documents of both semesters may also show an interest in regulating
production, or at least increasing yields over those two centuries BC (Manolis Pagkalos
pers. comm.). If so, this may suggest a possible trade in dry figs from Cyrene, alongside

other agricultural exported products in the Hellenistic period.

Furthermore, an indirect indication of the fig’s importance can be found in the
Sacred Law of Cyrene, dated to 330-325 BC (SEG 9.72; IGCyr016700). This evidence
indicates the significance of the cultivation of figs alongside grapes in Cyrene (see
patterns of grape cultivation in chapter 1V). This probably shows the increasing value of

cultivating figs and grapes in Cyrene from the fourth century BC.
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The demiourgoi inscriptions of the third and second centuries BC indicate that the
fig-yard was valued at 6 drachmas (36 obols) per talent (App. II. D. 2). It is worth noting
that, if the talent of Cyrene that appeared in the evidence of the second and third centuries
BC, was equal to ¢.27.40 kg or around that (Attic talent is c. 27.40 kg), this scale may
have been aimed at retailers rather than ordinary people. If this was the case, commercial
activity probably occurred in the Hellenistic period based on figs and possibly other
agricultural products. This can also be considered a sign of increased Greek concern with

cultivating this product in Cyrene in the Hellenistic epoch.

The cultivation of figs may have been a widespread practice across the whole region
and does not seem to have been exclusive to Cyrene. They majority of the fruit seeds
discovered at Euesperides belonged to figs and grapes and have been dated to the classical
period (Pelling and al Hassy 1997; Wilson et al. 2005).

Evidence for the presence of the fig in Cyrenaica during the Roman period is almost
completely absent from both the literary and archaeological evidence. However, in the
fourth century AD Synesius (Letter, 148) mentioned that the fig-tree and the vine were
two of the main subjects of Cyrenaican songs representing divine protection for crops.
This indication may implicitly signify the value of the fig in the region, despite the lack
of evidence in the Roman period. Furthermore, planting figs seems to have continuing
importance for farmers of modern Cyrenaica. This appears in the report of the FAO (1969:
90), which states that 80 farms had been planned to be implemented in the area around
Al Hania and Al Useta around Cyrene and Balagrae. The area of each farm was 4 hectares,
and half a hectare of each was devoted to cultivating figs. In addition, the FAO project of
1969 suggested figs and a number of other fruit trees should be given a high agricultural
priority in Cyrenaica (1969:156). In modern Cyrenaica the fig is one of the most common

fruits and is available in a number of different varieties.
11.2.2.2 Almonds (apvydadrai)

The almond is one of the stone fruits domesticated in Asia during the Late Neolithic
and Bronze ages (Janick 2005: 3). Its cultivation spread to the Mediterranean area around
the middle of the fifth century BC (Micke 1969: 1). Theophrastus (Hist.Pl, I. 9. 6; VII.
13. 6; 1. 2. 9) mentioned almonds many times and his works include information about

the almond tree’s root, flowers, climate requirement and more. The earliest literary
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testimony about Cyrenaican almonds comes from the account of Pseudo-Skylax,
(Periplus, 108) in the middle of the fourth century BC. He described a garden near
Euesperides, where different types of trees had been grown including almond trees

(Gpvydorai).

However, the demiourgoi epigraphic evidence of the fourth century does not
mention almonds. The earliest epigraphic testimony of this crop in Cyrenaica appears in
the inscriptions dated to the third and second centuries. In these texts, the almond is
represented by the local word (1) auvoyéia), which reflects the Doric linguistic effect. It
Is somewhat different to its common name (1} dpvyddAn), in the other Greek provinces.
The product was recorded in both semesters of the year reflecting the good storage
properties of almond. According to the demiourgoi inscriptions, there were two sorts of
almond in this period. One possessed soft shells, and was called apvoyelav poiakdy in
the accusative case. This kind seems to have been of better quality than the other type, as
it was more expensive according to one of the demiourgoi inscriptions (App. Il. D. 3.
DMI 20). The second kind of almonds had hard shells, and was recorded in the accusative
case as well (aGpvoyehdv okAnpav). It is important to mention that both kinds are indicated
in each semester as in the inscriptions DMI 22, 24 (App. Il. D. 3). The price of soft-
shelled almonds appears in three inscriptions. Two of them list its price in the first
semester at 15 and 64 drachmas per medimnos, while the third displays the price in the
second semester at 15 drachmas per medimnos. Unfortunately, almonds with hard shells
appear in only one inscription, where they are priced at 6 drachmas per medimnos (DM
22). As both sorts of almond were represented in the same inscription and the same
semester, it is possible to distinguish the economic value of each. In the second semester,
soft-shelled almonds were sold at 15 drachmas per medimnos, while hard-shelled almonds

were 6 drachmas per medimnos.

Because of the considerable epigraphic evidence for almonds in the demiourgoi
inscriptions and their advanced position in the list with dry and liquid products, they were
probably an item of trade from the Hellenistic period at Cyrenaica (Figure 11.10). If so,
soft -shelled almonds were more likely to be traded, if one takes into consideration their
high price of 64 drachmas per medimnos (App. Il. D. 3. DIM 21). Also, the big difference
in price between both types of almonds may suggest a matter relevant to their marketing.

Almonds were among the contents of the ship found in Kyrenia (a city on the northern
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coast of Cyprus) which is good evidence that this product was traded in the Hellenistic
period (Gibbins 2001: 224). The ship dated to 310-300 BC, and contained about 10,000

bags (c. 20 tonnes) of almonds.
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Figure 11.10: The number of 3rd and 2nd BC demiourgoi inscriptions mentioning each product,
arranged according to the general order of citation of the crops in these inscriptions.
There has been no indication of almonds in the Cyrenaican archaeological
and historiographical evidence of the Roman period so far, although its economic value
was high during the Italian occupation. For instance, in 1937 the Italians promoted
cultivation of three fruit-bearing in the western and eastern parts of Libya. In Cyrenaica
they planted 150,000 olive trees, 190,838 almond trees and 1,918,045 vines (Allan and
McLachlan 1773: 59). The number of almond trees cultivated is clearly higher than the
number of olives (Figure I1.11). This may demonstrate that contemporary Italian farms
had greater interest in growing almonds. It probably indicates the suitability of this tree
to the Cyrenaican environment, and it reflects the significant economic contribution of

this cultivated commodity.
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Figure 11.11: The number of the olives and almonds trees cultivated in Cyrenaica in 1937 by the
Italian farmers.

In addition, the FAQO’s report of 1966/7 (1996:176) considered almonds as the
second most important product in Cyrenaica after grapes. It was also among the fruit
recommended by FAQ for cultivation in the 80 farms of Al Hania and Al Useta mentioned
above. It recommended that almonds should be grown together with figs in one of the
four proposed hectares of each farm (FAO 1969: 90). Furthermore, the FAO project of
1969 recommended that the almond should be among the specific plants to receive a
particular agricultural consideration in Cyrenaica (1969:156). Alongside groundnuts and
olive oil, almonds were the main traded commodities during the 1960s by the Libyan
National Agricultural Bank (FAO 1969: 61). This modern evidence of the economic
importance of almonds coupled with their considerable appearance in the Hellenistic
epigraphy, therefore probably indicates that the absence of evidence of the plant in the
Roman period is likely to be due to a lack of excavations. It may also suggest that
almonds were among the more important commercial agricultural commodities traded

during both the Hellenistic and early/mid-Roman period.
11.2.2.3 Olives (éLaiat) and olive oil (0 £Larov)

Olive trees seem to have been known in Cyrenaica long before the Greek
occupation. The earliest iconographic evidence of this plant comes from Pharaonic Egypt.
On one side of the Teheno’s board, there is a scene depicting trees and variety of animals
(Figure 11. 14). The trees probably represent olives (Gardiner 1961: 394). If so, the
question that should be asked here is whether these olive trees were wild or cultivated in
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the region of Cyrenaica. A recent analysis of palynological data, collected from three
Wadis al-Rejel, Murgus and al-Athrun, has found that the plant was cultivated in
Cyrenaica probably in the earliest Greek occupation in the archaic era (Hunt et al. 2002:1-
8).

The Cyrenaican Greek historiographical evidence indicated olives from the fourth
century BC. The first testimony that olives were cultivated in Cyrenaica appears in the
account of Pseudo-Skylax (Periplus, 108). The writer refers to the varieties of trees that
were cultivated in a garden near Euesperides. He mentioned both cultivated (é\oiot) and
wild (k6twvor) olive trees and others. In the same century, Theophrastus (Hist.PI, 1V. 3.1)
provided a very important information about this plant. He describes the very beautiful
olives of Cyrenaica, and sheds light on the great quantity of its oil were available .. .é\aia
1 KOAMMotan Kol EAatov mAgicov...”. In the Roman period, Diodorus (I11. 50. 1) stated
that olives and vineyards were cultivated in a large area around Cyrene alongside wheat.
However, the most valuable literary indication of the presence of olive oil at Cyrenaica is
dated to the 2" century AD. This related to the writer Scaevola (Digest, 19. 2. 61. 1. VII,
transferred in Digest of Justinian, XIX). He referred to a cargo of grain and olive oil
exported from Cyrene to the Italian city Aquileia. The olive oil quantity was 3,000
metretai (uetpntai), about 120 tonnes (Attic metreta (uetpnrrc) = 39.1 litres) (Bresson
2016: 173; about the metretai see App. I1V. B).

The region seems to have continued exporting its olive oil production even in the
fourth century AD, as attested in some of the letters of Synesius (Letter, 134, 148), who
mentioned twice that olive oil was exported from Cyrene in his time. He also described
the region’s olive oil, including its excellent quality and its varied usage, such as an
ingredient in cakes (App. I. A. 2. 8, 9). The varied attestations of Cyrenaican olives and
their oil in ancient Greek and Roman sources can be considered evidence of their
important economic contribution in those eras. This is also implied from the considerable
number of olive presses found by a recent survey (Buzaian 2009; Menozzi et al., 2014:
71-2; Wilson 2004: 149; Personal communication with Buzaian who is currently doing a
PhD on Olives of Cyrenaica). More than 60 presses have been found in Lamluda which
is a typical example. The archaeological artefacts and industrial installations related to
olive oil and wine production have given us a new perspective on the scale of Cyrenaica’s

trade with local and external markets. The large number of amphora kilns discovered at
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the coastal sites mentioned in the chapter 1V is important evidence of local olive oil and
wine production (see table 1V.7). These architectural elements probably date to the

Roman period.

The Cyrenaican olives (élaiot) and their oil (rouov) are well represented by the
epigraphic data. The earliest testimony appears in the Cyrenean demiourgoi inscriptions
of the fourth century BC (App. Il. D.4). Both products were indicated alongside other
commodities, as mentioned above. Their prices were also revealed by this epigraphic
evidence. Olives cost between 4 obols and 1 drachma and 1 obol per medimnos, while
olive oil cost between 8 to 10 drachmas per smireus (cupevc) (about this unit see App.
IV. B). These two products were recorded at the end of the demiourgoi stelae of the fourth
century BC (Figure 11.12).
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Figure 11.12: The number of the fourth century BC demiourgoi inscriptions mentioning each
product, arranged according the general order of citation of the crops in these inscriptions.
However, the references to olives and oil in the third and second texts are different
(App. II. D. 5). The main difference appears in three features, including their sequence in
the list of products, their measurement unit and their high prices. In terms of their position
in the list, they were recorded separately. Olive oil is represented after cereals, identified
and unidentified pulses, cumin, almonds and raisins, while olives were represented later

but before onions, garlic and types of hay (see Figure 11.10 above).
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In addition, olives were measured in quantity by medimnos, and the oil was
indicated by a unit called smireus (oppedg). This will impair a fair comparison of
Cyrenaican olive oil and wine prices with those from other regions. Nevertheless, the
price of olive oil increased noticeably in the third and second centuries BC in comparison
to fourth century prices. Olive oil cost between 7-33 drachmas per smireus while olives
between 2-7 drachmas per medimnos (App. Il. D. 5). This may have more to do with
quantity of harvest and quality of production rather than inflation. Local increases and
decreases in the price of the olives and their by-products in the last two Hellenistic
centuries in Cyrenaica could also be an indication of involving the region in the global
market of these items (Table 11.3).

Product 4th BC 3rd/2nd BC
Olives 1 drachma — 1 drachma 1 obol 2 — 7 drachmas
Olive ol 7 - 10 drachmas 7- 33 drachmas
Table 11.3: Prices of olives and olive oil in the fourth century BC and the third/second centuries
BC.

Olive oil changed from being the last recorded crop in the fourth century BC to
among the first seven out of sixteen in the second and third centuries BC, which may
reflect its growing economic value. Furthermore, olive oil prices fluctuated between 7 or
8 and 33 drachmas. This is probably an indication of the effects of an international market.
If so, this would be a sign that olive oil and probably olives as well were being exported
in these two centuries. In addition, Applebaum (1979: 122,121) stated that the Ptolemies
enforced a tax of 50% on olive oil imported into Egypt. This import tax included even oil
imported from the provinces controlled by the Ptolemies. The writer argued that the
prices of olive oil in Cyrenaica declined in the Hellenistic period as a consequence of this
tax. This interpretation suggests that olive oil was one of the exported agricultural
commodities in this era, and also that Egypt was one of the Cyrenaican markets. If so, the
price of olive oil at 33 and olives at 7 drachmas as recorded by one inscription, can be
considered a representation of a successful trade year before the Ptolemy tax law was
introduced. This can be inferred from the high price of almonds at 64 drachmas recorded
in the same inscription DMI 20 (App. 1. D. 3; D. 5).

The region’s agricultural potential for olive tree cultivation was clearly sensed by
the European travellers who visited Cyrenaica in the last two centuries. However, in 1817,

the Italian Paolo della Cella (1822: 118) reported while that wild olive trees were
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widespread in the region, people used butter instead of oil to cook their food. He stated
that people in the region did not realise the value of the olive as they did not produce oil.
It is important to mention that Hamilton (1856: 80, 126) who visited Cyrenaica in 1852
also reported the presence of considerable numbers of olive trees, despite the ignorance
of its planting by the local inhabitants. He also stated that the Cyrenaicans fed the olives
to their animals especially goats and sheep instead of producing oil (Hamilton 1856: 80,
126). Hamilton (1856:126) believed large quantities of olive oil could be produced if the
inhabitants of Cyrenaica were concerned with cultivating this plant. This expectation
arose as he noticed the density of wild olive trees in local valleys and hills during his trip
to the region. Furthermore, Camperio refers to an official census of olive trees conducted
in the year 1881. This indicated that there were over 111,000 olive trees growing in Derna

and the surrounding area.

Other travellers from the twentieth century also highlighted the province’s potential
for olive production. Giacomo De Martino (1912: 26) for example reported the abundance
of olive trees at al-Guba and around Ain Mara to the east of Derna. In addition, Gregory
emphasised the lack of trade in olive oil producted in Cyrenaica, though he noticed the
great numbers of olives trees (Leake 2011: 34, 125-7). The most likely interpretation of
this is that after the Arabs conquest, the people of Cyrenaica turned to pastoralism. They
relied on animal products, such as, butter, ghee and animal fats, as an alternative to olive
oil. The abundance of these animal products was stressed by the Arab traveller Al-Aiashe
(2006: 201) during his trip across the region in AD 1661-63. He reported that enormous
quantities of these commodities were brought from al-Jabal al-Akhdar and exported from
Benghazi’s port to Tripoli and Djerba of Tunisia. The writer indicated also that the prices
of these products in Cyrenaica were the lowest he had ever seen. In addition, the census
of the French consul of 1850 indicated that Cyrenaica exported over 400,000 kilos (400
tonnes) of butter to Egypt and Malta (Bresson 2011: 89, 90, Wright 1982: 22). This
certainly mirrors the sufficient production of animal by-products to the degree that the
Cyrenaicans had a surplus to export. Therefore, olive oil was mostly needed locally for
lighting, which was probably covered by a limited local production of oil or by imports.
The lack of olive oil production was the reason given for closing down the post-colonial
Libyan government’s olive press of Massah in 1965 (FAO 1969: 167).
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To sum up, the region’s potential for growing different types of fruits such as figs,
almonds and olives seems to be distinctive. Planting olives is in particular reflected by
the historiographical and archaeological evidence of the Hellenistic and Roman periods.
Furthermore, European travellers of the 19" and 20" centuries noted the wide spread of
feral olive trees in the region. However, there is a noticeable ignorance of olive cultivation
up to and even after the Italian occupation in Cyrenaica, because of tendency to revert to
a pastoral life pattern. Unfortunately, the lack of concern in planting olives for the region
has continued up to the present, and local people today buy olive oil from the western

part of Libya or from abroad.

11.2.3 Animal husbandry in Cyrenaica

This section assesses the economic significance of Cyrenaican animals during the
Hellenistic and early/mid-Roman Periods. These include sheep, goats, cows, donkeys,
and camels. However, horses are examined in depth as a case study of rearing animals in
the region (see chapter V). These different kinds of animals seem to have been the most
common domesticated animals in the region. This impression can be confirmed by the
literary documents and some of the archaeological and bioarchaeological data. These
Cyrenaican animals were attested early in the Egyptian data of the fourth millennium BC.
In addition, two bio-archaeological studies of animal bones from Berenice and Cyrene
were used to indicate the main animals, and they were compared in order to identify the
most common animal types in the region during the Hellenistic and early/mid-Roman
period. The historiographical account is an essential source of our knowledge about
sheep, goats and cattle, so the relevant data has been collected and classified in two tables
(see Tables D. 1 and D. 2 in Appendix ). Moreover, some modern data has been used to
study sheep breeding in ancient Cyrenaica. This included censuses of sheep numbers in
Cyrenaica and Tripolitania in 1945, 1955, 1960 and 1965, allowing a comparison to be
made for these four years across both regions.

Additionally, camels have received some consideration, especially in terms of their
probable period of presence in the region. The probable role of the camel in trans-Saharan

trade has also been discussed. However, because there is little direct evidence that camels
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were involved in trade during the Roman period, other relevant data from Arabic sources
has to be used in this section to highlight its significant role.

However, before investigating the main kind of animal breed in Cyrenaica during
the proposed epochs, it is important to assess whether the terrain had the capability to
possess a sufficient pasture and it could offer the required fodder when it needed.
Important data on the impact of grazing animals especially sheep and goats in some areas
can be derived from ancient sources. Considerable numbers of these animals were present
in the region, and they had a relationship with certain crops cultivated locally such as
cereals. In addition, the demiourgoi texts are a valuable resource, provide information
about animal feed. Different types of cultivated and wild hay were displayed alongside
wheat and barley. The demiourgoi texts are classified in two tables in Appendix Il. The
first table includes inscriptions dated to the fourth BC while the second one presents data
collected from inscriptions dating to the third and second centuries BC. These and other
crops such as pulses will be used to indicate the extent to which the region could produce

various types of animal fodder in the Hellenistic period.
11.2.3.1 Cyrenaica’s potential pastoral and fodder capacity

The region in general possessed suitable areas for grazing animals and could supply
the required fodder as needed. Cyrenaican animal husbandry was mentioned in a number
of Greek and Roman literary resources, and there is also epigraphic evidence of its
practise. Theophrastus (Hist.PI, V1, iii. 1, 6) and Pliny (NH, X1X. 15) are good examples,
and both indicated that grazing sheep and goats had had a negative impact on silphium.
This may be an implicit indication that farmers possessed considerable numbers of these
animals in both proposed periods. In addition, Strabo (XVII. 19) confirms that the
Ptolemaic kings had a monopoly on horse breeding, and that the colts proliferated by a
hundred thousand every year. Although Strabo mentioned this phrase when he was
describing people lived in the desert, he probably meant Cyrenaica and the surrounding
area as well. This is because the writer transferred the report of Callimachus who
emphasized breeding horses in Cyrene two times (Strabo XVII. 21). Callimachus
said: our country [Cyrene] famed for its good horses (uitnp evunov Tatpidog HUETEPNS).
Strabo also refers to the excellent quality of soil which was peculiarly suitable to breeding
steeds (Strabo XVII. 21).
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NOENON b€ Sl TV APETNV THS YOPOC: Kal yap ImmoTpdpog £0Tiv

apiotn kol KaAAKapTog

The city flourished from the excellence of the land, which is very well

adapted for breeding horses, and the growth of good harvests

The value of this text is its clear indication that Cyrene was in a horse-breeding
zone or abounding in horses (itmotp6@oc) and the city was rich in good crops which
would include cereal and their by-products. If this was the case at Cyrene, Ptolemaic kings
of Cyrene made a monopoly of this enterprise; they may have expanded the royal lands
to reach the silphium growing zone and to search for more extensive grazing areas for
their horses. Cyrenaica had at that time large-stud farms that exported their breeds to
Egypt (Rostovtzeff 1957: 293, 333, 385, 396). If so, this can be considered a sign of the

region’s excellent pastoral potential.

The epigraphy of Cyrenaica, particularly the demiourgoi data, frequently mentions
the production of fodder crop, from the fourth to the second century BC. Wheat and barley
seem to have been among the region’s main agricultural products, as indicated in the
detailed case study on cereals in the second chapter. These products especially barley
have been considered as animal food, during the fourth century BC, in the majority of the
Greek regions (Applebaum 1979: 98). According to the demiourgoi lists different types
of hay were sold, with indications of their prices according to their variety (App. Il. C. 1,
2). Three types of hay appeared in these epigraphic evidence. Cultivated hay (kdpoen
fiuepa) and straw (dyOpwv) were by-products of cereals. These are hay or husks left after
threshing or grinding wheat and barley. The other type is wild hay (képoen &ypio)
gathered from wild plants. Cultivated hay and wild hay were measured by the cartload in
the three centuries, while straw (ayvpwv) was counted per net. The cost of cultivated hay
was higher than that of wild hay, and could be as much as double the price according to
inscription DMI 22, which dated to the second half of the third and the first half of the
second centuries BC. Indicating the hay measurements in the fourth century BC when the
units of most other products were not mentioned may reflect the economic significance
of these products. In other words, this probably mirrors the concern of the Cyrenaicans

with breeding different types of animal.
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Legumes were also used as human and animal food, and various kinds were
identified by the demiourgoi epigraphy. These were also discussed in detail in the second
chapter. The considerable production scale of three kinds of pulses mentioned by two of
the second century BC demiourgoi inscriptions is probably an important indication of the
region’s potential for producing various kinds of fodder (App. Il. B. DMI 23, 24).
Legumes can also provide hay for animals. The significant of harvesting large amount of
fodder including barley and different kinds of hay enabled farmers to feed their animal
during the winter when grazing was impossible. Hyland (1990: 87) mentions that cereals
are essential for feeding horses in order to keep them healthy alongside intensive grazing

in summer and a sufficient amount of hay in winter.
11.2.3.2 Ovicaprids (sheep and goats)

Sheep and goats seem to have been one of the most commonly domesticated
animals in Cyrenaica. The Libyan ovicaprids have been iconographally identified earlier
than the Greek occupation. Their earliest appearance has been dated to the fourth
millennium BC. Libyan sheep, for instance, were represented in Teheno’s board’ from
Abydos, which demonstrates goods were looted from the Libyans by the Egyptians (see
chapter 11). Sheep were depicted on one side of the board, along with another two kinds
of animal (Gardiner 1961: 394). The animals appeared in three rows, with oxen at the top,
donkeys in the middle and rams at the bottom (Figure 11.13). These seem to have been the
most important animals bred in Cyrenaica at that time. The presence of the Libyan sheep
in Egyptian evidence is an indication of Cyrenaica’s long history in breeding this kind of

animal.
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Figure 11.13: Relief sculpture of cows, donkeys and rams on ‘Teheno’s board’dated to the fourth
millennium BC (Gardiner 1961: 394).

11.2.3.2.1 Archaeobotanical evidence of ovicaprid breeding

Although environmental studies of Cyrenaica are still underdeveloped, they clearly
show that sheep and goat husbandry would have been an essential part of the region’s
economy. Barker (1979: 11-24; 1985: 121-34) provided invaluable information on the
region’s agricultural and pastoral economic life based on animal and bird bones retrieved
from excavations at Berenice. These data allow us to reconstruct the region’s economic
life from the second century BC to the seventh century AD. Barker (1979: 11- 24) has
explicitly illustrated the transhumance model adopted in raising livestock animals in
ancient Cyrenaica. Sheep and goats seem to have comprised the majority of these animals.
Barker (1979:12- 21) stated that ovicaprids were the most-consumed species for most of
Berenice’s history, while cows and pigs were less common. This is based on the quantity
of goat and sheep remains found among the domesticated animal bones retrieved from
the excavation at Berenice (Figure 11.14 and Table 11.4). However, as cows produce a
much larger weight of meat, they probably had a similar importance to sheep.
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Figure 11.14: Numbers of animal bones at Berenice in the period from the 2" century BC to the
middle of the 3 century AD. Based on data represented by Barker (1979: 12).

Date 2"BC - Late 15t AD- | Mid 3 Total %
late 1t AD mid 34 AD AD

Cattle 80 (36%) 225 (20%) 114 (55%) | 419 27%

Ovicaprids | 91 (41%) 641 (57%) 63 (30%) | 794 51%

Pigs 51 (23%) 255 (23%) | 32 (15%) | 338 22%

Table 11.4: Bone number of the main consumed stocks and their percentages which found in

Berenice and dated to the period between the second century BC and the mid-third century AD.

Considerable numbers of ovicaprids appear to have been present in the period from
the late first century AD to the mid-third century AD. Cattle were also present in the
period from the second century BC to the late first century AD, and were found in higher
numbers than sheep and goats in the mid-third century AD. However, their representation
is not comparable to the number of sheep and goat remains found in the period from the
late first century AD to the -third century AD. Furthermore, 51% of the total animal bones
came from the ovicaprids in contrast to the bones of pigs and cattle in the period between
the second century BC and the mid-third century AD (Figure 11.15). This figure shows
the significance of these animals at Berenice, and may reflect the concern of the Greeks
and Romans with controlling the countryside where they practise agricultural and pastoral
activities. The honorific decree of Apollodoros of 62-61 BC is a good example of this, as
it indicates that Berenice struggled to keep its hinterland under its authority. It also shows
that a particular group of people were appointed to be responsible for running the
countryside fairs (Laronde 1987: 463-68; SEG 28. 1539, 1540).
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Figure 11.15: The percentages of animals’ bones found in the period between the second century
BC and the mid-third century AD at Berenice.

The economic value of sheep and goats is also demonstrated by another
archaeobotanical study which investigated a number of samples of bones collected from
Cyrene. An examination of the animal bones found in the extramural Sanctuary of
Demeter and Persephone at Cyrene provided more information about the importance of
domesticated animals in Cyrenaica (Crabtree and Monge 1987: 139-43; Crabtree 1990).
However, more than three-quarters of the bones found belonged to pigs, being the
preferred animal of the sacrifices to Demeter. Sheep and goats formed the next largest

group after pigs, followed by cattle.
11.2.3.2.2 Literary indications of sheep and goats

The importance of Cyrenaican sheep was indicated several times by different Greek
historiographical resources (App. I. D.1). The earliest documental allusion to this was
made by Homer in the 9th/8th century BC (Od, IV. 85). He mentions fantastical stores
about Libyan lambs born with horns, and sheep that reproduced three times a year. In
addition, Homer mentioned that there was abundant cheese, meat and good milk for
everyone, rich or poor. This may demonstrate that Cyrenaican sheep were known
throughout the Greek world from an early time. A number of classical writers also
appreciated the value of the region’s sheep. Pindar, for instance (Pyth, IX. 7), stated that
Apollo made the nymph Cyrene the controller of the land (the city Cyrene) which

included many sheep (moAdunioc) and produced many and various crops
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(molvkapmotdrac). Herodotus also described Cyrenaica on two occasions as the ‘sheep
feeder’ (unAotpdeog) (IV. 155, 157). The contexts in which Herodotus used the words
are very important for two reasons. One is that both contexts implicitly indicated the
region was superabundant with sheep. The second is that the word (umAotpopog) used by
Herodotus can be associated with Pindar’ term (moAvkapmotdrtag). The latter term
frequently indicates a region’s potential for producing a great deal of food that can be
consumed by both animals and humans. This leads us to suggest that animals, including
sheep were one of the most important economic resources of the region during the Greeks

and Romans periods.

Although the historical narratives of Herodotus are still controversial, some of what
he wrote about Cyrenaica can be proven. The region’s abundance of animals, which
includes sheep, was probably a consequence of the changing life pattern in Cyrenaica to
pastoralism after the Arab conquest. This change in pattern appears in the use of animal
fats, for example ghee, instead of olive oil as has been discussed above in the section of
olives and olive oil. Animal fats from sheep tails, seems to have been one of the important
products in the region. For example, an account considering Cyrenaica as ‘sheep feeder’
can be seen in the account of Al-Aiashe (L~ll) 1661/63. Al-Aiashe (2006: 201)
highlighted the abundant quantities of animal by-products in the region, including fat of
sheep tails which were exported from the port of Benghazi. These products were brought
from Cyrenaica. It is important to mention that a recent study of Libyan sheep in north-
eastern Libya emphasized this fact, as it found that 95% of them had fat tails (Akraim et
al. 2008). Additionally, In the twelfth AD century, Al-ldrisi (~¥') (1099-1164: 310-
319) wrote about ships coming to Cyrenaica from Egypt bringing items made from linen
and cotton. On their return they carried wool alongside honey, oil, tar pitch, and ghee.
Moreover, Al-Idrisi (1099-1164: 316) appreciated the vital trade activity which took place
between Cyrenaica and Alexandria, in particular through the port of Ptolemais. Another
important example reflecting the contribution sheep made to Cyrenaica’s economy is a
census conducted by the French consul in 1850. It demonstrated that some animal by-
products were exported from Cyrenaica to Egypt and Malta, while the wool was exported
to Italy (Bresson 2011: 89, 90, Wright 1982: 22).
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11.2.3.2.3 The modern data applied to ancient sheep breeding in Cyrenaica

Breeding sheep seems to have been one of the main pastoral activities practised in
modern Cyrenaica. This can be clearly seen in a number of censuses of sheep and other
animals in Libya before and after the appearance of oil (Allan et al. 1973:62). The value
of this data lies in its presentation of separate statistics of sheep in two different parts of
Libya in different years. One census recorded the number of sheep in the eastern part of
the country (Cyrenaica), while the other recorded those in the western part (Tripolitania).
Most censuses recorded that the number of sheep in Cyrenaica was higher than in
Tripolitania, sometimes more than double the number in Figure 11.16. For example, in
1955 1,032,000 sheep were recorded in Cyrenaica, while in western Libya there were
only 429,000. A similar picture can also be seen in the number of sheep recorded in 1965.
However, the decline in the numbers of the Cyrenaica sheep in 1960 was probably due to

a lack of rainfall in the last few years, or may have been because of animal diseases.

1,200,000

1,000,000

800,000

600,000

400,000 -

Sheep numbers

200,000 -

R Ty 1955 1960 1965

@ Tripolitania 379,387 429,000 500,000 284,283
H Cyrenaica 413,000 1,032,000 350,000 578,510

Figure 11.16: Sheep numbers at Tripolitania and Cyrenaica in different years (based on data
resented in Allan et al. 1973:62).

Cyrenaica’s low population density during the last century should be noted (Wright
1969:117). Cyrenaican sheep comprised 60% of the total number of sheep in both parts
of Libya. This suggests sheep and wool were exported from Cyrenaica before oil came to
dominate the economy (Figure 11.17). The high quality of modern Cyrenaican wool, in
which distinctive characteristics can affect the woollen manufacture, has been noted by

many researchers (Akraim et.al 2008)
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Figure 11.17: The total number of sheep and their percentages at Tripolitania and Cyrenaica
according to the records of years 1945, 1955, 1960 and 1965 (based on data represented in
Allan et al. 1973:62).

Sheep and goats seem to have not merely been part of pastoral livelihoods in Greek
and Roman Cyrenaica, but they probably played an important role as part of mixed
agropastoralism. As already noted, breeding these animals was associated in particular
with cereal cultivation, as they were essential for fertilising the land in the Greek period
(see chapter IlI). This is implicit evidence of the region’s excellent environmental

potential for breeding ovicaprids.

Furthermore, overgrazing on the part of sheep and goats was probably one of the
reasons for the extinction of silphium. The region’s plentiful herds of these animals can
be seen in a number of historiographical allusions regarding their negative impact on
silphium. Theophrastus (Hist.PI, VI, iii. 1, 6) indicated that sheep relied on silphium leaf
(t0 pbdometov) for pasturing in the spring and winter in the southern steppe, the area in
which silphium grew. He mentioned also that ‘silphium leaf (udonetov) purges sheep and
greatly fattens them, and makes their meat wonderfully delicious’. In addition, Pliny (NH
XIX, 15) stated that silphium made sheep drowsy and goats sneeze. Pliny (NH XIX, 15)
also frequently declared that overgrazing was one of the reasons that eventually led to the
extinction of silphium. These historiographical hints can also be considered significant
evidence that considerable numbers of sheep and goats were bred in Cyrenaica during the

Hellenistic and early/mid-Roman eras.
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11.2.3.3 Cattle

Cattle appear to have been among the most important animals bred in Cyrenaica
even before the Greek occupation. They were also represented on ‘Teheno’s board’
mentioned above, which displayed Libyan animals (Gardiner 1961: 394). Oxen may have
had a significant economic role alongside sheep and donkeys if one takes into
consideration the context of their representation, which may reflect the Egyptian view of
the valuable Libyan animals. This can be seen from the manner in which each of the three
different animals (oxen, donkeys and rams) were placed in separate rows (see Figure 11.13

above).

Cattle seem to have been widely used in the region in the Greek and Roman periods.
The earliest historiographical testimony relating to Cyrenaican cows and oxen appeared
in the work of Herodotus (1V, 163, 186), though perhaps beef was not favoured by people
in Cyrenaica. Herodotus (IV, 186) stated that women in Cyrene and Barce did not eat
beef due to the effect of the Egyptian Isis cult. However, cattle appear to have existed in
Cyrenaica in fairly large quantities, as attested by the epigraphic evidence. For example,
an inscription from Cyrene dated to the fourth century BC records the sacrifice of 120
oxen to Artemis (Vickers and Reynolds 1971-1972). The sacrificial ox (BovBvcia) seems
to have also been one of the main features of the Greek celebrations of Apollo at Cyrene.
This figure has been represented by a number of the fourth century BC demiourgoi
inscriptions (SEG 9. 11, 13, 16, 17). One of these indicated that one or more oxen were
given to some groups who participated in Apollo’s festival (SEG 9. 13). For instance,
each of the dithyrambic (d10vpaufikdc) groups received an ox as a reward for taking part
of Apollo’s celebrations. Each one of the tragic dance bands (tpaywog yopog) also
received an ox. Moreover, oxen may have been used on Cyrenaican farms because they
were considered to be the most important animal in Greek agricultural labour (Isager and
Skydsgaard 1992: 89).

The economic value of Cyrenaican cattle seems to have continued in the Roman
eras. Plutarch (Cato the Younger, 56) reported that Cato drove many cattle with him
during his march from Cyrenaica to Carthage. 10,000 men were involved, which is
probably an implicit indication that cattle were found in Cyrenaica in large numbers. In
addition, at the end of the 2" and beginning of the 3™ century AD, Athenaeus
(Deipnosopohists, I, 27e) mentioned that cowhides were an important item exported from
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Cyrene. At late date, Al-Aiashe’s (2006: 221, 222) reported that he was surprised because
people in al-Jabal al-Akhdar rode cows and placed the Hawdaj (a small tent-like structure
made to carry famous individuals or women) on their backs. The more usual animals used
for this purpose are camels and elephants. This is probably an indication of the sizable
numbers of cattle bred in the region in Al-Aiashe’s time (1627-1679), and evidence of

the region’s potential for cattle breeding.

Cattle may have been the second-most important animal consumed in Cyrenaica
after sheep and goats during the Greek and Roman periods. This can be seen from the
archaeobotanical evidence of Berenice and Cyrene mentioned above (Barker 1979:12-
21; Crabtree and Monge 1987: 139-43) (Table 11.4 and Figure 1V.14 above). Furthermore,
both oxen and sheep are represented in a number of interesting small limestone statues,
which probably came from the ‘temple of ploughs’, or the so-called Hagfa el Khasalia in
Wadi Senab (about 20 km south-west of al-Beida) (Fabbricotti 1994: 219-30; Attiya 1974-
1975). Most of the sculptures show male animals, with a small number of females. Some
of the statues represent sheep and oxen, reflecting the importance of breeding sheep and
cattle and mirroring aspects of country life of the region. It is likely that the temple was
frequented by local farmers and Roman visitors, and the presence of these statues sheds
light on religious and agricultural life in the countryside during the Roman period.

The great contribution of cattle to Cyrenaica’s economy can also be seen in some
of the literary sources dated to different periods. They mention the breeding herds of
cattle, exporting their by-products and the manufacturing locally of cowhides. Al-Idrisi
(1099-1164: 316) and Hamilton (1856:167) are examples of this (see 9,10, 12, 13 in App.
I. D. 2). However, some important pieces of evidence in this regard must be addressed
here. Athenaeus (I, 27e.) stated that cowhides and silphium stalk were the most important
exported products from Cyrene. The writer seems to have reporting the past history of
Cyrenaica, because in the second century AD silphium was already extinct. Cowhides
were probably one of the most important animal skin manufacturers at the region in
different periods. Additionally, Al-I1drisi (1099-1164: 311) indicated that cowhides were
manufactured somewhere in Cyrenaica, probably in Barce. He stated that in the past and
now, there were famous manufactures of cowhides and tiger hides, the latter from Aujila
(Al-Idrisi 1099-1164: 311). Furthermore, Al-Aiashe (2006: 201) reported that some

animal products were brought from al-Jabal al-Akhdar and exported from the port of
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Benghazi in 1661/63, among them ghee and animal fats. These were made from cattle, as
he specified another type of animal fat was made from sheep tails. Another significant
indication of the presence of cattle by-products comes from a report prepared by the
French consul in 1850. This report noted that about 11,787 head of cattle and over
400,000 kilos of butter were exported from Cyrenaica to Egypt and Malta. It indicated
also that the total annual cattle exports sometimes reached up to 40,000 (Bresson 2011:
89, 90, Wright 1982: 22). Moreover, in 1894 the France consul at Benghazi, Bertrand
highlighted the good quality of the Cyrenaican beef (Laronde 1987: 331). He reported
that it was a strong contest with the kinds of beef from Tunisia and Russia among the
butchers of Malta. The French consular agent estimated that 5,000 or 6,000 heads of cattle
were exported each year from Benghazi to Malta and between 40,000 and 50,000 oxen
were exported to Egypt (Bertrand 1894 cited in Laronde 1987: 331).

Cattle thus seem to have contributed to the economy of the region in the past and
present times. Large number of cattle and considerable quantities of their by-products
were perhaps exported from the Cyrenaica including fat, ghee, butter and cowhides. The

latter was probably also manufactured locally as some literary references were indicated.
11.2.3.4 Donkeys

Donkeys seem to have been one of the earliest domesticated animals in Cyrenaica,
and were broken in by the Libyan tribes. Their appearance in ‘Teheno’s board’ is an
important indication of their vital contribution to the region’s socio-economic life from
early times (see figure 11.13 above). Although the donkey is absent from the Cyrenaican
historical evidence dated to the Greek and Hellenistic periods, they appear in Plutarch’s
(Cato the Younger, 56) account of Cato’s work, when he used donkeys or asses to carry
water for his army of 10,000 men. Donkeys were reasonably well represented in the
archaeobotanical data of Berenice in the period between the late first and mid-third
centuries AD (Barker 1979: 11- 24). They were probably used in different activities
including that of grain milling. Finds of mill floors dated to the early third AD, which are
connected with the Pompeian type of donkey mill, is probably an indication of a
reasonable volume of baking bread activity existed in Berenice at the mid-Roman period
(Lloyd 1977:116, 122, 135, 213, 214). This may require involving donkeys in this type

of activity.
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11.2.3.5 Camels

There is no evidence yet that camels were present in Cyrenaica during the Greek
and Hellenistic periods, although it was brought to Egypt from Syria by Alexander the
Great and was extensively used in Egypt by the Ptolemies (Fage 2002: 288). The precise
date when the camel was introduced to Cyrenaica has yet to be determined. Plutarch’s
narrative in which Cato used donkeys instead of camels in 47 BC has been regarded as
evidence that the camel was absent from Cyrenaica until this date. Coster (1968: 134-36)
based on Demougeot (1960: 209-47) believes that camels were introduced to the region
by the end of the first century BC and used for different purposes, especially for trans-
Saharan trade with Fazzan. Their representation on Cyrenaican coins dated to 67-24 BC
may be an indication of this role (Robinson pl. XLII. 1-4, 5). Camel seems to have
commercially connected the Cyrenaican coastal cities with the interior of Africa from the

early Roman period onwards.

Rostovtzeff (1957: 66, 324, 335-339) rightly emphasizes that the introduction of
camels saw the volume of trade with the south of the country significantly increase,
especially Fezzan and Africa. This probably started well before the time of Synesius when
camels had become common in Cyrenaica, and alongside cattle and horses were the
reason behind the wealth of most Cyrenaicans (Synesius Letter, 130). However, camels
significantly increased the threat posed by the tribes. This was demonstrated in
Tripolitania, when the nomads posed a serious threat to the Roman frontier (Mattingly
1984: 165-7). Nevertheless, the introduction of the camel to Cyrenaica seems to have
been a contributory factor to its economic boom, because of its use in trans-Saharan trade.
Van der Veen et al. (1996: 252, 253) stated that camels were used by the Romano-Libyan
farmers for riding and transporting goods. They refer to a figure of a camel caravan
engraved on a tomb from Ghirza as evidence of this. Barker et al. (1996: 285) argued that
camels were used to supply the Roman army bases in different sites such as Bu Njem as
evidenced by indication in an ostracon from this site (for the inscribed text and its
translation see: APIS). Synesius (Letter, 130) also indicated that camels made a great
contribution to his wealth. In addition to some data from Medieval and the Ottoman eras,
these may be regarded as evidence of the camel’s important economic role. For instance,
Al-1drisi (1100-1165: 319) indicated that the Cyrenaican tribes had gained their wealth

from camels and sheep. On another occasion he described the trade route which started
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from Barce and went to Benghazi, Ajdabia, Awjilah, a small urban city according to him.
The trade route then continued from Awjilah to Sudan (Al-Idrisi 1100-1165: 311, 312).
No doubt the camel was the principal animal used in these Sahara trade expeditions. In
addition, the 1850 French consul report indicated that the commodities exported from

Cyrenaica were carried to Alexandria by camel (Bresson 2011: 89, 90, Wright 1982: 22).

To sum up, Cyrenaica seems to have possessed the appropriate environmental
requirements required to breed various kinds of animals. Horses, sheep, goats, cows and
pigs were probably the most important animals in Cyrenaica during the Hellenistic period.
However, camels were introduced to the region during the Roman era and they may have
also played an important commercial role in connecting the region with the Sahara. The
presented data relevant to sheep and goats in addition to cattle suggests they made a
significant contribution to the region’s economy. This is an interesting motivation for

investigating the horse as a case study of the region’s potential for animal husbandry.

11.2.4 An estimation of Roman Cyrenaica’s population

Undoubtedly, estimating the consumption of any agricultural production, in a
particular city or region, requires clear knowledge of the population size. Therefore, |
have assessed the number of potencial inhabitants in the region during the Roman period.
There are some previous estimations of population numbers for some cities (Applebaum
1979:100- 109; Laronde 1987: 342; Lloyd and Lewis 1977). However, others have not
been estimated yet, the Hellenistic/Roman city ‘Apollonia’ is a case in point. In addition,
Cyrenaica’s rural inhabitants have not been approximated before. However, building on
Wilson’s (2011: 184, 185) estimate of the zise of the population of most of the Cyrenaican
cities in the Roman era, | have calculated the whole region inhabitants in this period.
Wilson (2011: 184, 185) provided figures of the probable population number of the main
Cyrenaican cities excluding Apollonai of this period at 71,000 people (Table I1.5).
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City Walled area per ha | population

Cyrene 123 25,000
Ptolemais 217 30,000
Taucheira 41 6,000
Berenice ? 10,000
Apollonia c.12.5 15,000
Hadrianopolis and ?

Barce

Total 81,000

Table 11.5: Population number of some Cyrenaican citeis during the Roman period according to
Wilson (2011: 184, 185 and with assuming the population number of some other cities).

However, no-one has attempted to calculate the population density of the
Cyrenaican countryside in this period. Mattingly’s (2011:88) figures for the population
density/km?2 of the pre-desert zone at Wadi Faynan (Jordan) are used here with some
consideration to the extraordinarily busy landscapes of Cyrenaica, which allowed a higher
population. Furthermore, while the exact number of Roman sites in Cyrenaica is still
unknown, it is possible to estimate their number based on Abdussaid’s et al. (1984)
project which recorded 34 sites located within an area of 100 km?2. Although Abdussaid’s
sites are mainly small and there are no towns among them, one could assume from this
that each 100 km? contained 1 town, 2 villages, 10 hamlets and 21 minor sites. If so, each
100 km? in Cyrenaica would contain approximately 2,110 people (assuming 1,000 people
in 1 town, 400 in 2 villages, 500 in 10 hamlets and 210 in 21 minor sites (Table 11.6). |
have assumed a town in each Cyrenaican 100 km2 because one has been recorded in Wadi

Faynan though the zone is pre-desert and Cyrenaica is rich in different kinds of settlement

sites.

Type of = Pop./km2: Wadi Pop./km2: Cyrenaica = No. site in Cyrenaica =~ My estimation

site Faynan (Jordan) (my estimation) per 100 km? of Cyrenaica’s
(Mattingly) (Abdussaid) Pop./100 km2.

Town 600 1000 1 1,000

Villages 100 200 2 400

Hamlets 30 50 10 500

Minor 5 10 21 210

sites

Total 735 1260 34 Site 2,110

Table 11.6: Wadi Faynan’s (Jordan) population density per towns, villages, hamlets and minor
sites estimated by Mattingly (2011); Similar sites in Cyrenaica estimated by Abdelhamed
(2018); Number of sites in Cyrenaica per 100 km2 estimated based on Abdussaid’s project

(1984).
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The Cyrenaican population was concentrated along the sea coast, on the plateau and
the Green Mountains (al-Jabal al-Akhdar). Each area had different levels of rainfall and
different amounts of fertile land suitable for agriculture. This area represents about 25,000
km2, Excluding the rugged terrain, lands devoted to agriculture and the cities, perhaps
8,000 km2 of land was inhabited. Using the approximate figure of a population density of
2,110 per 100 km?, the total number of rural people would be 168,800 (8,000 km? + 100
km2 = 80 sites. Each represents 100 km2 and includes 2,110 people) (Table I1l. 12).

If the rural population was as large as 170,000 during the Roman period, they would
make up 240,000 people alongside those inhabitants of the cities, and estimated by
Wilson at 71,000. However, the inhabitants of Apollonia, Hadrianopolis and Barce did
not count in Wilson’s estimation, so it is possible to assume in these cities about 15,000

or more. In this case, the region’s total population in the Roman era was approximately

255,000 (240,000 + 15,000).
11.3 Conclusion

This chapter has introduced the main sources used in the thesis and discusses their
verity and significance in terms of their representation of the various agricultural products
and animals of Cyrenaica. It also provides a general background to the region agriculture
through examining the important annual cultivated and wild crops, different kind of fruits
which were widely grown, and the most common animals to have been bred in Cyrenaica
during the Hellenistic and early/mid-Roman periods. The total population of Roman
Cyrenaica including its rural areas has also been estimated in this chapter. The data
investigated in this chapter indicated that the regions had a great potential for producing
a verity of agricultural products including miscellaneous of annual crops and fruits such
as different kinds of pulses, silphium, figs, almonds, and others. The data indicates also
that animal husbandry was an important activity practised alongside agriculture. Sheep,
goats and cattle were probably the main animals bred in Cyrenaica, and they probably

had a significant economic role.
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Chapter 111 : Wheat and Barley: Case Study of Cyrenaica’s Annual
Crops

I111.1 General Introduction

This chapter focuses principally on the Cyrenaica’s cereal production. It provides a
detailed case study of wheat and barley as examples of annual crops. This includes a
detailed investigation of the region’s ecology, rain and vegetation, with a focus on
determining the requirements of growing wheat and barley and their seed quality
alongside the Cyrenaican pattern of cultivating and manuring the arable lands. This is
because cereals were one of the main stable foods for the Greeks and the Romans in the
Mediterranean world. Their production and trade are important keys that could reflect the
economic condition of the region in the Hellenistic and early/mid-Roman era. There is
important epigraphic evidence relating to cereal production in Cyrenaica. Therefore, the
chapter addresses a particular section to explain the performed approaches for assessing
Cyrenaica’s productive capacity of cereals during the proposed period. These are mainly
based on examining data drawn from epigraphy and historiography. The chapter argues
that cereal was one of the principal economic resources of Cyrenaica alongside silphium
and it probably became more important than that plant. It argues that the grain
consignment exported from Cyrene was purely from wheat and that this was the reason
behind its commemoration. It also considers this load as a significant evidence of the

region’s commercial connectivity during the Hellenistic period.

111.2 Methodology of Assessing Cyrenaica’s Agricultural Potential Regarding

Cereals

I will examine literary and epigraphic evidence for the levels of grain production,
comparing Cyrenaican evidence to material from elsewhere as appropriate. | will then
consider these results in the light of contextual information about agriculture in antiquity,
and in the context of more modern comparative and ethnographic data about climate,
production quantities, and agricultural strategies. Bringing this information together, I
shall return to the account of the Hellenistic Grain decree of Cyrene, the data provided by
the Hellenistic demiourgoi inscriptions of Cyrene which classified in tables in App. II,
the collected literary data addressed in App.l and the modern statistics of Cyrenaica’s
total grain production or exported volumes and estimations of land cultivated with cereals
before their reclamations by the Italians and after.
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111.3 Wheat and Barley a Case Study of The Annual Crops

The seasonal crops wheat and barley were the staple foods of the Greeks and
Romans in antiquity, and were the most commonly traded commodities in many regions.
Although they have received the attention of many historians and archaeologists, these
crops have never been examined in depth in Cyrenaica until now, even though they are
also, as mentioned above, among the most commonly referenced seasonal products
during the Hellenistic period. This neglect may be due to the dominant belief that

silphium, the best known seasonal crop, was the province’s main economic export.

This section, therefore, presents the evidence for these two annual crops. It also
investigates their planting requirements, seed quality, and cultivation patterns, with a
focus on manuring methods, and estimating their probable production. These crops are
used to test the general potential of Cyrenaica’s seasonal agriculture and to determine
whether they contributed significantly to the region’s economy. The importance of cereals
as one of the most traded agricultural products from Cyrenaica is also examined.

111.3.1 Environmental circumstances of growing wheat and barley in Cyrenaica

Key to growing any kind of crop is the availability of water, whether via rain or
irrigation. The cultivation of wheat and barley is unexceptional in this regard, although
barley requires less in the way of nutrition and water. It needs only 250 mm of water, or
even less in some cases (Scheidel 2007:410). Meanwhile, wheat has higher requirements
and needs between 400- 600 mm or more of rain (FAO 1969:13). This level of rain is
available in a small area in Cyrenaica confined around Cyrene, as can be seen in Figure
IM1.1.
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Figure 111.1: The average annual rainfall in Cyrenaica (based on Doyel and Maguire 1964).

However, the amount of rainfall is not the only important factor in cultivating wheat
in this region. Other important aspects which can affect its production include the soil
type and quality, as well as dew and the distribution of rainfall. For instance, when he
compared Libyan, Syrian and Arabian red soils, Herodotus (II, 14. 3) said ‘that the Libyan
soil is redder’ (v 6& Aoy dpev EpubBpotépny 1€ yRv) than that of Syria and Arabia.
This type of land contains a deep layer of Terra Rossa, which can reach more than one
metre in depth in the most abundant parts (Bresson 2011: 90). Wheat can thus be grown
with less than 400 mm of rainfall in this terrain (FAO 1969, vol. 111: 12).

This sort of soil with a particular distribution of rainfall can produce wheat on a
satisfactory scale. This can be seen in a particular static study of the rainfall levels and
the volume yields of wheat per hectare over five consecutive years (FAO 1969:12). This
static study, conducted at an area around Barce, found that although 1959/60 saw less
rainfall than 1958/59, the scale of wheat production was higher. This was also the case
when contrasting 1960/61 with 1962/63 (Figure 111.2). The point here is that it is not the
absolute volume of rainfall that counts in valuing bumper harvest correlate with peak
rainfall levels, but rather rainfall distribution through the year. Another example of the
varied effects of growing cereals in this region is the area’s dew precipitation. This can

be seen in Theophrastus’ (Hist.Pl, VI1II. vi. 6) account, which clearly mentions that the

76



dews are sufficient to water the crop in places with little rainfall. The writer states that
the areas around Cyrene and Euesperides were among these places.
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Figure 111.2: Annual rainfall and amount of wheat production by kg per hectare from 1958-1963
(an area around Barce) (based on data collected from FAO 1969:12).

Returning to the rainfall at Cyrenaica, it is important to remember the
fundamentally erratic tendency of its annual rainfall. A drought is expected to occur in
the region every four years (Applebaum 1979: 5, 91). However, the rain levels sometimes
exceed expectations as was the case in 1960/61 and 1962/63 (see Figure 111.2). In these
two years, the annual figure reached about 500 mm or more in an area which usually
receives between 300 and 400 mm. This picture of abundant rain for three following years
calls to mind the narrative of Diodorus (l11, 50) who mentioned that there were rivers
around Cyrene where the fertile land produced different kinds of goods alongside the
wheat. This narrative is an indication of the Green Mountain’s (al-Jabal al-Akhdar) heavy
annual rainfall. Despite the occasional drought, abundant rain was expected in most years.
Nevertheless, fluctuation in rainfall in some cases confounded farmers’ expectations and

indisputably affected the grain harvest as in 1958/59 and 1959/60 as (see Figure 111.2).

Cyrenaica’s excellent soil and the potential for mountain dew to compensate for
comparatively low annual rainfall probably extended the area of Greek and Roman grain
cultivation beyond what one might expect. This arable land probably included some
places where the rainfall reached only 200-250 mm. These are identified by the yellow
colour in the rainfall distribution map (see Figure 111 1). This figure can be supported by

some modern studies, especially a number which were conducted before oil was
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discovered in the region in 1961. For example, Cyrenaican wheat was studied by the FAO
in the 1950s and 1960s. They recommended growing wheat, barley, peas and forage

(fodder) using dry farming in Cyrenaica’s coastal area, which possesses reddish-brown
soil (FAO 1968: 40).

On the other hand, barley was a practical plant which probably spread over a larger
terrain than wheat. Wheat and barley have continued to be the main cereal crops in
Cyrenaica even after the discovery of oil. There is a strong cultural relationship between
the people and this type of agriculture. Two examples of modern field studies in 1949
and 1967, are good illustrations of this (Allan et al. 1973: 161-22). In 1967, a case study
conducted in al Marj (ancient Barce) found that the local grain was the most commonly
cultivated product and comprised 93% of the crops in the area under investigation. The
other example concerns two case studies performed at Al Gubbah, about 44 km east of
Cyrene, conducted at two different periods. The earlier case study, conducted in 1949,
found that 77% of the examined land was used to grow grain. The next study, in 1967,

also found that cereals cultivation covered 78% of the land reviewed.

To sum up, although these and other studies were unable to identify whether the
main cereal crops were wheat or barley, their importance lies in the clear indication of the
region’s considerable agricultural potential. This can undoubtedly also be considered as
significant evidence of the economic value of these crops in the last century. However,
the question that remains to be answered in the next sections is the extent to which the

Hellenistic and Roman settlers benefited from this economic resource.
111.3.2 The Cyrenaican cereal seeds

In order to recognise the general circumstances of planting wheat and barley in
Cyrenaica during the Hellenistic and early/mid-Roman eras, | first focus on the grain
seeds and the probable practised patterns of their cultivation.

Unfortunately, the archaeological data in this regard is quite poor. Only two
botanical studies of remains of seeds are available: one is from Euesperides, dated to the
period between the sixth and the third centuries BC, and another from Berenice, dated to
the early Roman era (Pelling and al Hassy 1997; Wilson et al. 2005; Webley 1979: 31).
The investigation of Euesperides’ samples indicates two types of wheat and barley

alongside other crops, but the presence of barley was considerable. Additionally, the

78



examined remains of Berenice demonstrate barley is predominant, although some of these
samples indicated that the barley seeds were of low quality. These were examined by
Webley (1979:31), who supported Johnson’s view that barley was a staple food in
classical times, and that it was harvested and consumed in a similar way to how the rural
population does today (Barker 1979: 7, 8; cf. Applebaum 1979: 91, 94). The poor quality
of the barley seeds is probably due to low annual rainfall in the Benghazi area. As
mentioned above, barley requires less water than wheat, and rainfall can fluctuate from
one year to another. Theophrastus (Hist.PI, VIII. vi. 5) stresses this when he mentions

that barley can be negatively affected by heavy rain.

Barley grows around both Cyrene and Euesperides. As the sample was retrieved
from a coastal zone, the rainfall quantity should be taken into consideration. Growing
barley is currently common in the countryside of Benghazi where the environment is

relatively harsh.

Some important information on Cyrenaica’s cereal seed is to be found in the
literary documents, in particular those dated to the fifth and fourth centuries BC. While
some this information must be inferred from indirect or ambiguous allusions, these texts
are still the main source on the Cyrenaican cereal seeds. The word kapmog which is
mentioned by some writers, can be considered indirect evidence of the Cyrenaican
harvests which certainly included cereals, as they were the main stable food in antiquity
(Aeschylus, Supp, 315; Pindar, Pyth, IV. 6; Pindar, Pyth, IX. 7). However, there are other
direct literaray references to the Cyrenaican cereal seeds. The most interesting one is that
of Pindar (Isthm, 1V. 54) which indicates that Cyrene was a wheat-bearing (rvpo@opov)
area. Another example of the direct indications is a hint from the account of Theophrastus
(Hist.PI, VIII. iv. 3). The writer specifies six types of wheat, which were known in his
time, including the Libyan one. The author describes its characteristics, which indicate

that he was obviously knowledgeable about Cyrenean wheat.
111.3.3 Patterns of growing and manuring cereal in Cyrenaica

The techniques and methods used when planting grain in Cyrenaica in the
Hellenistic and early/mid-Roman periods would not have differed too much from the
common methods used in the Mediterranean region. Similar techniques of ploughing,

sowing, tilling, fertilising, gathering/harvesting, threshing, and crop processing were used
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through these areas (Stewart 2007: 46, 49). However, different manuring methods may
have been used in Cyrenaica; these will be discussed in the next section. In terms of grain
yields, farmers usually keep some seeds back for the next season while the rest of the
production would be for the consumption needs of people and animals. The farmers also
will have been involved in the market if there was a surplus. In Cyrenaica, these processes
can be indirectly inferred from some literary sources and some relevant cultural materials.
In addition, the current ethnographical observations on growing cereals can be compared

with the ancient ones.

The most important tools used for ploughing grain fields in ancient times were
cattle and ploughs. Oxen were the principal animal used in Greek agricultural labour and
seem to have been used on the Cyrenaican farms (Isager and Skydsgaard 1992: 89). They
appear to have existed in Cyrenaica in fairly large numbers, as attested by the epigraphic
evidence. For example, an inscription from Cyrene dated to the fourth century BC records
120 oxen being sacrificed to Artemis (Vickers and Reynolds 1971-1972). Oxen also
figure prominently in the Cyrenaican classical literary sources, including Herodotus (1V,
163, 186), Athenaeus, I, 27e and Synesius, (Letter, 148) (see 1,2, 4, 6 in App. I. D. 2).
Moreover, in 1850 Cyrenaica exported 11,787 head of cattle and sometimes up to 40,000
cattle in addition to over 400,000 kg of Cyrenaican butter according to the French consul.
These were exported to Egypt and Malta (Bresson 2011: 89, 90, Wright 1982: 22). The
importance of cattle in Cyrenaica was appreciated by Al-Aiashe (b)) (2006: 201) who
listed some commodities brought from al-Jabal al-Akhdar and exported from the port of
Benghazi in 1661/63. He mentioned “valleys of honey, fat of sheep tails, ghee and animal
fats” the last two could be gained from cows (App. I. C. 1.9).

The image of the plough appears on two types of Ptolemaic coins found at Cyrene.
Its first appearance is on the reverse of a bronze coin dated to the late fourth century BC,
but not later than 308 BC, while the second representation appeared on the reverse of a
gold coin from the Magas period (308-277 BC) (Robinson 1927: 47, 49. Nos. 208 and
223 respectively). Applebaum (1979: 115) provides a detailed explanation about the type
of ploughs that was used in Hellenistic times. It possessed a stout horizontal share-beam,
into whose upper face the stile and plough-beam were inserted as two distinct parts. The
stile was almost vertical, and a horizontal grip projected from its rear side near the head.

The plough-beam rose obliquely from the share-beam and turned parallel to it through a
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right-angle. Based on the position of the horizontal share-beam which cannot be used for
deep harrowing, Applebaum (1979: 114, 124) suggests that the Ptolemies were expanding
onto the southern fringes. This implicitly reflects the expansion of royal lands at the
expense of Libyan territory. If so, they may have started cereal cultivation in the area of

silphium harvesting.

In addition, on the internal walls of the Hagfa el Khasalia there are engraved images
of ploughs. This is in a wadi some 4 km west of the settlement of Wadi Senab (about 20
km south-west of al-Beida). These suggest that agricultural activity in the Wadi may date
back to the Hellenistic period (Purcaro, in Attia and Stucchi 1975: 287-94). The Wadi
Senab settlement seems to have been used in the Roman period as well. Stucchi carried
out an archaeological investigation in this wadi in 1972 (Attia and Stucchi 1975: 251-95),
and provided details about a Roman settlement which flourished between the fourth and
sixth centuries AD. The settlement proper consisted of two caves, along with cisterns,
tombs, an open-air wine press and oil press chamber, and a field system. Evidence of
industrial activity is of special interest, and strongly suggests that the settlement possessed
great agricultural potential (Gambini, in Attia and Stucchi 1975: 277-86). Many wadi
walls were constructed across the Wadi, which led to a successful land use practice which
achieved sustainable development of the area’s natural resources. Agricultural activity in
the Wadi may date back to the Hellenistic period (Kenrick 2013: 142; Purcaro, in Attia
and Stucchi 1974-1975: 287-94). These engraved images of ploughs and the abundant
soil are thus probably evidence of the area’s agricultural expansion in the Hellenistic

period.

The Hellenistic method of using light ploughing for cultivating cereals has probably
been transferred over many generations and was in continuous use right into the last two
centuries. The light ploughing cultivating practice is possibly one that suits the
Cyrenaican lands when growing cereals. Hamilton (1856) refers to the fertility of the
lands located east of Benghazi. He also talked about the methods used to grow cereals at
the beginning of November. The figure of fertile land and the traditional ploughing can

be seen in the following text:

The soil is rich loam, yielding, without any sort of tilling, abundant
harvests of wheat and barley... In autumn, after the first rain, the seed

is scattered broadcast on the ground, and over this a light plough of
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wood, shod with iron, is drawn, turning up, or rather scratching, to a
depth of about two inches. By this process the seed is covered. The
husbandman returns to Benghazi, and no other care is bestowed upon
the crop until the sower returns in spring to reap it (Hamilton 1856: 167-
8).

It is important to mention that Hamilton visited Cyrenaica in 1852 when people in

the region were still using traditional tools for their agriculture.
111.3.3. Patterns of land manuring
111.3.3.1 Sheep as part of land fertilisation

Farmers in Cyrenaica probably benefited from the role of sheep in manuring the
region’s cultivated land. The literary sources indicate that sheep were well-known in the
region, and their first testimony is very early, even before the silphium of Cyrene, This
can be seen in the Odyssey of Homer (IV. 85) who informs us that the sheep of Libya
proliferated three times a year and that their milk, meat and cheese was available for all
settlers, even the poor. Another important allusion is from the account of Pindar (Pyth,
IX. 7) which clearly indicates a strong relationship between sheep and cereals. He
mentions that Apollo made the nymph Cyrene the controller of the land which was rich
in sheep (moAvuniov) and very abundant in crops (moAvkoprotdroc). Although the word
crops generally refers to different types of foodstuff, in this context, it probably indicates
a considerable presence of cereals. On this subject Applebaum (1997: 95-7), in his
investigation of farming in the fourth century BC, argued that seasonal sheep
transhumance played an important role in fertilising the land. In the winter, sheep graze
at the southern slope of the plateau and return to the large northern plain in the spring.
Applebaum (1979: 96) argued that Cyrenaica is unlike other areas of the Mediterranean
as it benefits from summer grazing, with seasonal immigration of livestock. This took
place in the period from May to August after the cereals had been harvested. Therefore,
this manner of fertilising lands implicitly contributed to a high cereal yield in Cyrenaica.

Thus, the soil gains a considerable quantity of organic manure, which increases its
productive potential. For this reason, Applebaum (1979: 95-6) argued that Cyrenaica was
an exception to Stevens’ theory (1942, 91-2, cited in Applebaum 1979: 95) that ancient

Mediterranean agricultural lands declined because the summer grazing was not allowed
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on arable tracts, so they did not benefit from the organic manure which increased soil
fertility. The traditional wheat and barley production cycles were different in Cyrenaica
compared to other places. For example, in modern Greece, people let their sheep and
goats wander over ploughed and sown lands to help fertilise them (Stewart 2007: 48).

However, arable land in Cyrenaica was manured before it was ploughed and sown.

Using organic manure when planting cereals seems to have been common in
Cyrenaica even in the Classical period. In the festivals of the Thesmophoria
(®sopoeopia), on Demeter and her daughter Persephone, the Cyreneans were mixing the
sanctified offal of the adult pigs and piglets with the cereals seeds (White 1984: 21). The
association of these seeds with these goddesses’ cult may reflect the importance of cereal
cultivation in the region. It is important to note that animals are still used to fertilise
agricultural lands in modern Cyrenaica today. Balancing cereal cultivation with sheep
pasturing is a common aspect of farming in the region nowadays. In modern times, the

summer grazing of sheep is used to fertilize land with organic manure.
111.3.3.2 Cereals/fallow or pulse rotation

The cereals/fallow or cereals/pulse rotation system seems to have been used in
Cyrenaica’s arable lands before the Hellenistic era. The epigraphic evidence in figure
11.12, from the fourth century BC, indicates pulses were grown alongside different
products. In the lists, their fixed place, in sequence directly after barley and wheat, may
be a sign of a link between these crops. Applebaum (1979: 91-6, 117) discusses the system
used to cultivate lands and the divisions between crop and fallow use at Cyrene. He does
not rely only on the demiourgoi inscriptions of Cyrene, and supports his arguments using
the contents of two Attic inscriptions: a Sunium inscription of 339/8 BC, and a Dyaleis
inscription dated to the end of the fourth century BC (Applebaum 1979: 92, 117; 1G 112
2493; 1G 112 1241 respectively). These pieces of evidence were associated with a land
lease matter, and clearly reflect the important connection between growing pulses and the

cultivation of wheat and barley.

The Sunium inscription, for instance, indicates that half of the land should be sown
with wheat and barley, one-quarter should be devoted to legumes, and the last quarter
should be left fallow. Cyrenaica probably used a similar system of land rotation to that of
Attica in the fourth century BC. Cyreneans, who supplied many Greek cities with
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quantities of cereals during a food shortage in the late of the fourth century BC, is
probably evidence of their concern to improve cereal production in their region. This was
possibly by using different methods which would have included rotating the arable land
between cereals/fallow or pulses. Although the lists of the demiourgoi do not explicitly
mention crop rotation, the high quantities of pulses alongside cereals is very suggestive,
in texts of the second century BC. In the third and fourth centuries texts, quantuities are
not given, but pulses again were frequently mentioned after cereals in the lists. It is likely

that the same basic cultivation system covered the entire period.

On the other hand, the appearance of different types of pulses in the third and second
centuries BC is clearly noticeable (Moreno 2007: 15-19). The demiourgoi inscriptions
mention the named pulses directly after wheat and barley in both the first and second
semesters. These included six kinds of pulses, but beans (xvauot), chick-peas (€pefivbor)
and lentils (poxoi) are the most important ones (App. Il. B. 2 and Figure 11.10 above).
Moreover, other types of unspecified pulses were also mentioned. The presence of
considerable numbers of pulses and the apparent scale of production or their income (as
to whether they represented quantities or income see section 11.4.5.2) in some cases, in
particular, in the second century BC, makes their use to fertilise the land unquestionable
(see Figures 11.4 and 11.5). However, Applebaum (1979: 117) argues that the abundant
and varied appearances of pulses in this period is probably evidence that the amount of
land under cultivation had expanded, or fallow land was prevented from being left fallow.
Although both interpretations seem to be reasonable, why pulses should have been grown
in greater quantities than wheat and barley is uncertain and requires further investigation.

For example, the inscription DMI 24 (App. 11) indicates a diverse range of pulses
in significant quantities. The quantities of beans and chick-peas are approximately the
same as wheat. Lentils and the unspecified pulses also appear in higher proportions than
barley. In general, the legumes total 1,012 medimnoi, while wheat and barley equal 488
medimnoi (Figure 111.3). As a result, pulses comprise about 67% of the harvest of this
semester, while cereals, which were and are still the main staple food in the region,
represent only 33% (Figure I11.4). This unbalanced production seems to be due to more

than just land rotation, and was probably related to profits from trade.
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Figure 111.3: Volume of cereals and legumes in medimnos in one semester (6 months) based on
a demiourgoi inscription dated to the second century BC.
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Figure I11.4: Cereal and legume production in one semester (6 months) based on an inscription
from the second century BC.

In general, while Cyrenaica and the Mediterranean had a similar climate,
Cyrenaica’s distinctive soil and landscape may have led farmers to different land use
patterns when cultivating cereals. Throughout the history of Cyrenaica, arable land was
cultivated using three systems. The first was traditional farming, in which a fallow/cereal
or cereal/legume rotation method was adopted and the land superficially ploughed with a
simple wooden plough. This way seems to have continued from the Hellenistic epoch to
the period before the Italian occupation (see above Hamilton 1856: 167-8).
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The second cultivation system is the European method, which was introduced to
Libya by the Italians in the 1930s. However, this it is more suited to wetlands. This system
practises fallow/cereal rotation, but by means of a mechanical steel mouldboard plough
that can cause great damage to the natural pasture. The third cereal-planting pattern for
cereals is the Australian method of dryland farming (cf. Gregory 1916), which was similar
to the methods used in ancient times. It involves adopting a rotation of cereal/medicago
(a type of annual legume pasture) and non-deep furrows. Dry farming in Cyrenaica was
suitable for the sowing of cereals (Strabo XVII. 3. 23). This area located between the
lands close to the sea, which were good producers of trees, and the pre-desert areas where
silphium grew, as can be understood from Strabo (see Figure 11.3). Pliny (NH. V. 5 (33);
XVIII. 50) also provides similar references about this matter and he highlights how
Cyrenaica’s soil, the dew and the weather made growing cereals easier than in other

places (App. I. A.1.22).

Chatterton and Chatterton (1984: 157-60) examined the adaptation of the South
Australian rotation system of medicago pasture with cereals. The study is based on the
1970s agricultural development plan used in Cyrenaica and Tripolitania, and aimed to
allow modern Libyan farmers to advance their farming practises. This study assumed that
ancient Libyan land underwent ploughing before being left unsown for a period in order
to regenerate its fertility. Land rotation is a form of shifting cultivation where a plot of
land is used for agriculture for several years before it is left fallow for a period of time to
restore the fertility of soil (cf. FAO 1969: 83-4; Applebaum 1979: 90-6). Furthermore,
Applebaum discussed the system used to cultivate the area’s arable land and the division
between crop and fallow use (1979: 91-6). The representation of a plough on two early
Ptolemaic coins found at Cyrene provides information about the type of ploughs used and
the style of agriculture practised at the time (Applebaum 1979:115). Their depiction on
these two coins hints at the Ptolemaic expansion of royal lands at the expense of Libyan
territory (1979: 114, 124).

In summary, a number of literary sources from the Greek era highlighted the
distinctive quality of Cyrenaica’s cereal, wheat in particular. This clearly demonstrates
how far it spread as a commercial commodity. In addition, the techniques used in planting
wheat and barley in Cyrenaica were quite similar to those known to have been used in the

Mediterranean.
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However, the order of the necessart processes for growing cereals was different in
Cyrenaica. Land was fertilised by sheep first, and their organic manure was used in the
period between harvesting and sowing the crop. This takes about four to five months, and
it usually occurs from the end of May to September or October. After the first rain, land
is ready for the seeds to be sown, which is followed by light ploughing and no need to
plough the land before sowing the seed because its fertility. Therefore, the steps of
cultivating cereal in Cyrenaica started with fertilising, sowing and ploughing. Moreover,
the most interesting difference between growing wheat and barley in Cyrenaica and in
the Mediterranean is that Cyrenaican did not require any type of care after they were
ploughed. This may be due to the type of soil and grazing sheep and goat in the cultivated

lands in summer. These lands benefit from the organic manure of these animals.

111.3.4 Estimating Cyrenaican cereal production in the Hellenistic period using

epigraphic evidence, modern statistics and the approximated arable lands
111.3.4.1 An assessment of the consignment of the Grain Decree of Cyrene:

The Hellinistic Grain Decree of Cyrene is significant evidence reflecting the
region’s potential for producing cereals. Although this evidence has come to the attention
of many researhers, it is still an important subject for more discussion. The most
interesting study from the last century is that of Applebaum who combined detailed
discussion with consideration of previous investigations. In addition, Bresson (2011: 66-
95) recently has presented a new point of view which disagrees with previous arguments.
This controversy is especially relevant when evaluating the amount of cereal indicated in
the inscription in question. The debate around the decree covers its date, the units used,
the term oitog (which could refer to food, grain, wheat or barley) and finally the time span

of the consignment, which probably reflects the region’s productive capacity.

111.3.4.1.1 An assessment of the modern value of the ‘péoyuvog’, the unit which

was used in the grain decree of Cyrene

Reinvestigation of the volume of grain recorded in the ‘Grain Decree' of 331-326
BC is a priority because this inscription is the most important epigraphic evidence. The
stated amount of 805,000 medimnoi of grain exported from Cyrene at the end of the fourth
century BC is striking. However, the value of the Greek Attic unit “medimnos” used in

this inscription has been estimated in two completely different ways. Previous scholars,
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such as Ferri, Oliverio and Zebelev and others, have reasonably dated the Grain Decree
to the shortage which occurred between ¢.331-326 BC (cited in Applebaum 1979: 98;
SEG 9. 2; Kingsley 1986:171). However, the information of the unit used, (uédivog), is
a more important matter as it affects modern attempt to quantify the amount of cereal
mentioned. This section, therefore, focuses on the question of the quantity and the number
of yearly harvests that this consignment may have represented. Applebaum (1979: 99)
concurs with Oliverio and Zebelev who state that the consignment of 805,000 medimnoi
was exported over two years, 402,000 medimnoi (221,420.41 quintals or 22,142 tonnes)
in each one. This means that the whole amount equals about 442,840.82 quintals or
44,284 tonnes. Fulford (1989:173) also suggests a quantity of cereal close to 48,000
tonnes. These scholars rely on the fact that one Attic medimnos is equivalent to 51.84
litres (Applebaum 1979: 97, n. 137).

However, Stroud (1998: 45-56) produced a new value of the so-called Attic
medimnos through his detailed analysis of the Athenian grain tax law. In particular, his

translation of lines 21-25:

The buyer of the tax will weigh out the wheat at a weight of a talent for
five-sixths and the barley at a weight of a talent per measure
(medimnos) dry and free from darnel (Stroud 1998: 54-5).

Stroud (1998: 54-5) explains that if one medimnos contained 6 hekteis, the five-
sixth hekteis of the heavier wheat weighed the same amount as 1 talent, between 26.46
and 27.72 kg. One medimnos of wheat thus weighed roughly between 30.86 and 32.34
kg. One Attic medimnos (uédyuvog) of barley equals one talent (tdiavrtov). Bresson
(2011:87) considered the average weight of a medimnos of barley at .27 kg, and that of
wheat at ¢.31.5 kg. Then, he approximated the general average of them together at 27.40
kg. This figure has been used by Bresson (2011:66-95) in his reinvestigation of the
Cyrenean grain decree, and shall be used in this project as well. According to Bresson’s
calculation (2011: 87) the 805,000 medimnoi weighed 220,057 quintals or 22,057 tonnes
(805,000 x 27.40 Kg + 100). This is about half of the figure calculated by Applebaum

mentioned above.
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It is important to mention that the modern measurement units which used in these
statistics are the quintal (100 kg) and tonne (1000 kg). These are considered in all

calculations in this project.

111.3.4.1.2 Cereal production quantities: Cyrenaica and others at the end of 4t
BC

Limited quantities of cereal were recorded during the Greek and Roman periods.
An inscription from Eleusis (IG 112 1672) includes a particular volume of cereal
production. The identification of a specific quantity of cereals also enables a fair
comparison with the inscription of Cyrene. This inscription indicates that the total
production of Attica in 329/8 BC was 339,925 medimnoi of barley and 27,062.5 medimnoi
of wheat, as recorded by the epistatai (¢émotdrar) officials in charge of all public works

of Eleusis.

Additionally, the inscription identifies that the sums contributed by the dependent
cities was 340,475 medimnoi of barley and 120,375 of wheat (Garnsey 1988: 98-9; IG |12
1672). The total volume of cereal of Attica presented in this inscription was thus 377,000
medimnoi while the total from dependent territories was about 460,850 medimnoi. It is
thus possible to consider initially that Cyrene’s exported volume (805,000 medimnoi or
220,570 quintals or 22,057 tonnes) was part of Cyrenaica’s production and then compare
it with the figures from Attica and the dependent cities (Figure I11.5). As a result, it
appears that the Cyrenaican surplus was more than twice as much cereal as Attica
produced and about one-third more than the total production of the other dependent cities.
Even if one considers that the volume of the dependent cities represents a surplus, it is,
nevertheless, clear that Cyrenaica could produce outstanding quantities of cereals. Two
important questions shall next be discussed: to what extent does this figure demonstrate
the region’s productive potential for cereals? Did the region’s agricultural capacity enable

it to produce this volume of cereal in one season, or did it take longer?
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Figure 111.5: The cereal quantities per medimnoi of Attica, the dependent cities in 329/8 BC and
Cyrenaica in 331-326 BC.
111.3.4.1.3 Cyrenaican cereal production statistics before the Italian land

reclamations

The Italians started expanding Cyrenaica’s agricultural lands after 1931, when they
executed Omar al-Mukhtar and controlled the whole country. It is therefore possible to
test any recorded scale of grain production in Cyrenaica before this date and compare the
possible surpls with the Hellenistic quantity (Bresson 2011: 87). Wright (1982: 22 cited
in Bresson 2011: 89, 90) addressed the region’s grain citing an example from 1850. He
refers to the official statistics recorded by the French consul of various products exported
to Egypt, Malta and Italy. Cereal was the first product mentioned in this record,
identifying that 212,700 quintals (21,270 tonnes) were exported. Furthermore, Records
indicate that 43,858 quintals (4,385 tonnes) of wheat and 465,450 quintals (46,545
tonnes) of barley were harvested in 1926 (Laronde 1987: 33). The sum of both was
509,308 quintals (50,930 tonnes). Bresson (2011: 87) stated that the 1926 cereal amount,
which represents more than double that of the fourth century BC, was probably obtained
from the whole region including the fertile western lands of Cyrene. The question thus is
whether there was a surplus from Cyrenaica’s cereal production of 1926. The region’s
population in 1922-23 was estimated at 182,000 inhabitants (Buru 1960: 182) and
adopting Garnsey’s (1988: 102) figure of the average annual consumption of cereal per
capita in the Greek period at 175 kg would allow a surplus of ¢.19,000 tonnes
(182,000x175=c.32,000). However, the surplus would be less than this, it may only 5,000
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tonnes if one bears in mind the animal fodder and the needed seeds for growing cereal in
the following year. Therefore, if it is fair to assume that average annual consumption per
capita in the last century is still the same as that of the Greek time and the 50,930 tonnes
were gained from the whole region, the 1926 production may represent quite a poor

harvest.

Thus, modern sources indicate that Cyrenaica’s total production of cereal was
50,930 tonnes (probable surpluse at 5,000 tonnes) in 1926 and 21,270 tonnes of surplus
in 1850. The latter is quite close to the surplus of 331-326 BC 22,057 tonnes as
demonstrated in Figure 111.6. Bresson (2011: 87) estimates that in a good year Cyrene and
the other parts of the region especially the western terrains could produce 810,000
quintals (81,000 tonnes) of cereals. If so, both exported figures of 1850 and 331-326 BC

represent about a quarter of the total region production (Bersson 2011: 91).
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Figure 111.6: The quantities of cereal in tonnes of the ancient decree of Cyrene, and another two
modern statistics.

However, Bresson estimates the 1850 quantity (21,270 tonnes) as roughly 400,000
Attic medimnoi, or approximately 50% of the region’s exported quantity at the beginning
of the Hellenistic epoch (2011: 87, 88). In fact, this arithmetic seems to be inconsistent
because the 1850 quantity (21,270 tonnes), according to his approach, should represent
776,277 Attic medimnoi (212,700 quintal x100 +~ 27.40 = 776, 277. 372 medimnoi).
Therefore, the quantity of cereal exported in 1850 (21,270 tonnes) was very close to
Hellenistic Cyrene’s export of about 22,057 tonnes. Considering fluctuation in annual
rainfall, the differences between these two figures seems to be within normal limits (see

Figure 111.7). But if the ancient surplus was from Cyrene only, it would suggest a higher
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overall production, and this would open a large question. This question is discussed in
detail in section 111.3.5 below.

AD 1850
49%
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Figure 111.7: The percentage of the cereal quantities exported from Cyrenaica in the Hellenistic
period and in 1850 AD.

111.3.4.1.4 The cereal yield of the land reclaimed by the Italians

Although the cereal yield of the reclaimed land does not represent the region’s
production during the Greek and Roman periods, it is possible to consider it as being
about double the ancient production. The cereal production of the post-land-reclamation
can be calculated based on some statistics of lands that were cultivated with cereal.
Applebaum (1979: 91) addressed statistics of the areas where grain was cultivated in the
year 1934/5. The Italian and Arab farmers used about 82,052 hectares to grow cereals of
which about 20,982 hectares were under wheat and 61,070 hectares were under barley.
In order to measure the quantity of grain which could be produced in 82,052 hectares, the
productive capacity of one hectare of the region should be considered. The grain yield of
the plateau around Cyrene is estimated at between 1.25 and 2.5 tonnes per hectare
(Applebaum 1979: 100). In addition, Laronde (1994: 27) states that Tocra’s figure were
9.94 quintals (c.1 tonne) for barley and 7.60 quintals (0.75 tonne) for production of wheat
per hectare in the year 1922/23, in an area that usually receives only about 200-225 mm
of rainfall. Bearing in mind Cyrenaica’s higher rainfall and different landscape, it is
legitimate to assume that one hectare could produce 16 quintals (1 tonne and 600 kg) of
grain. Harvesting 82,052 hectares could therefore produce about 1,312,832 quintals
(131,283 tonnes) of wheat or barley. Assuming that half of this amount represents the
ancient production of the region, gives a figure of approximately 656,416 quintals (65,641
tonnes) of cereals. This figure is higher than the exported quantities in 1850 and in the
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Hellenistic period (see Figure 111.8). The lower figure of production in 1926 is probably

due to the effect of low rainfall.

A surplus of cereals seems to have achieved from Cyrenaica’s harvest in the year
AD 1934/5, allowing me to model a production of ¢.65,641 tonnes from an area
equivalent to that cultivated in ancient times. The population of Cyrenaica in these years
was about ¢.137,000 inhabitants (Buru 1960: 182). If so, considering Garnsey’s figure
which approximates 175 kg as the yearly consumption per capita, 137,000 inhabitants
would consume about 24,000 tonnes (137,000x175). Thus, in the years AD 1934/5, the
region’s surplus of cereals would make up ¢.42,000 tonnes (65,641-24,000). This figure
would be comparable to those of the Hellenistic period and that of AD 1850 if about
fifteen tonnes of cereal was subtracted from the 42,000 tonnes to be part winter-feed for
livestock and part seeds for future cultivation. Thus, the approximated surplus is about
27,000 tonnes (42,000-15,000) of cereals.
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27,000

25,000
22,057

21,270

20,000

15,000

Grain gantity

10,000

5,000

331-26 BC AD 1850 AD 1926 AD 1934/5
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Figure 111.8: Cyrenaican cereal production in tonnes of the Hellenistic period and before/after
the Italian reclamations of the agricutural land in 1932.

111.3.4.2 Primary estimation of Cyrene’s cereal production based on a demiourgoi

inscription

The demiourgoi inscription DMI 23 (App. 11. B. 2, C. 2) is another important unique
piece of epigraphic evidence, dated to the second century BC. The inscription lists huge

quantities of six different products or income gained from selling each item (SEG 9.42).
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Among them are numerical data of wheat and barley, which may provide some extra
information about Cyrenaica’s capacity to produce these two crops. The inscription was
published by Oliverio (1933b: 142-3, No. 41). He interprets these numbers as indications
of prices. However, these numbers are very high in contrast to the prices mentioned in
some demiourgoi inscriptions dated to the fourth and third centuries BC and they are not
comparable to other numbers mentioned by an inscription dated to the second century BC
(App. 1. B. 2, C. 2. DMI 24). Both of DMI 23 and DMI 24 indicate quantities of wheat,
barley, beans, chick-peas, lentils and other pulses, though the quantities in the inscription
DMI 24 are smaller than those represented by inscription DMI 23. It is important to
mention that | have used these numbers as quantities in this thesis although Rosamilia
(2017: 143) has considered them as the total revenue earned from selling some quantities
of each product. This matter has been discussed in detail in my forthcoming article on
legume production at Cyrenaica. According to the epigraphic evidence both from
Cyrenaica and the other Hellenistic districts, cereals’ prices did not exceed 32 drachmas
for wheat and 18 drachmas for barley (Amemiya 2007:68). It is therefore impossible to
believe that these high numbers could represent prices. The new reading of the text by

Dobias-Lalou is as follows:

Tapeve. Aapepyévtov [Z]evg E--, --ug Za--, --yopa Ap--. [Ka]pmoi
gnudBev- mpdrog &ounve omvupdv péd(yvor) w6 M B kpBav
péd(yvor) LB M 8 kudpwv wd M P EpePiviov n ™M B paxdv LM B
M Sompio ey M € [--] devtépag EEapve omupdv [--] kpOdy [--]
vbpmv [--] épePivimv [--] poxdv [--] Tdira Sompia [--] (about the
Greek numbers see App. V. D)

Gods. Priest So-and-so, being damiergoi So-and-so son of E, So-and-
so son of Z, goras son of Ar, the crops were estimated; [--] First
semester: wheat, 42 000 medimni; barley, 24 600 medimni; beans, 42
000; chick-peas, 72 000; lentils, 72 000; other pulses, 35 000, second
semester: wheat [--]; barley [--]; beans [--]; chick-peas [--]; lentils, [--];
other pulses [--] (Dobias-Lalou IGCyr014400).

As the text indicates, there were two types of products: cereal, which includes wheat
and barley and pulses, which includes beans, chick-peas and lentils in addition to other

unidentified pulses (see Figure 111.9). Each product is followed by its quantity.
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Unfortunately, the text is in a bad condition and quantities from the second semester are
missing. However, products in the second are listed in the same order as in the first
semester. Since the same order is used in the majority later demiourgoi inscriptions for
both semesters, it is reasonable to assume that the importance of each good is reflected in
its position in the text. For example, wheat is probably more important than barley, and
beans are more important than chick-peas and lentils despite the large quantities of the
latter two crops. This organisation or list of products is clearly illustrated by the
inscriptions DMI 22, 23, 24, 27 (App. Il. B. 2). These represent crops series in of one

semester or two.
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72000 72000

70000
60000
50000 42000 42000
40000
30000 24000 24000
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10000
0

Wheat Barley Beans Chick-peas Lentils Other pulse

Product quantity per medimnos

Figure 111.9: Quantities of various products based on a demiourgoi inscription dated to the
second century BC.

This inscription is valuable because it indicates that the harvest of the first semester
produced 42,000 medimnoi of wheat. This volume can be compared with the quantities
of wheat recorded in the inscription of Eleusis of 329/8 BC, although they are not
contemporary (Garnsey 1988: 98-101; IG 11?2 1672). However, they have similarities as
both date to the Hellenistic period, and the land and weather are still the same. The Eleusis
inscription states the quantities of wheat of many cities and islands. Skyros, Imbros and
Lemnos had the highest figures for wheat production quantities, and they were considered
among the main sources which were supplied Athens with cereal during the fourth century
BC. This can be identified from the Athenian Grain-Tax Law of 374/3 BC (SEG 48. 96;
Bresson 2016: 105).

95



Comparing the wheat produced volumes in the Hellenistic Greek cities shows that
Lemnos had the highest volume (see Figure 111.10). However, Cyrene’s yield was close

to that of Imbros and higher than that of Skyros.
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Figure 111.10: The wheat yield in medimnoi of Cyrene in the second century BC and Lemnos,
Skyros and Imbros in 329/8 BC based on epigraphic evidence

In addition, the numerical data provided by the inscription DMI 23 allows us to
calculate the cereal production in the following year. This would be possible if one
considers the rotation and manuring regime of the land in Cyrenaica. Based on this
rotation, farmers should plant wheat and barley in the next season, which should be in the
following year, instead of beans, chick-peas, lentils and other unidentified pulses.
Therefore, the total production of these pulses, which comprises 210,000 medimnoi,
would represent wheat and barley in the first semester of the following year. As the text
represents wheat at 42,000 medimnoi and at barley 24,000 medimnoi their total is 66,000
medimnoi (64% wheat, and 36% barley). These percentages should be borne in mind in
order to estimate the quantity of wheat and barley in the putative amount of 210,000
medimnoi. Thus, the wheat volume was about double that of barley; it would comprise
about 140,000 medimnoi and barley would be 70,000 medimnoi. If so, wheat production
at 140,000 medimnoi in one semester compares positively with the volumes of the three

comparable Greek islands.

However, cereal production was probably much higher and it may have been double
that of pulses. This is because Cyrenaica yields a larger volume of cereals per hectare
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than legumes, as can be see from some statistics of the production of legumes during the
years 1957/58 (Kroeller 1960: table 9). These indicate a production per hectare of dry
beans at 500 kg, broad beans at 800 kg and chick-peas and lintels at 375 kg each per
hectare. Therefore, as the average production of cereals per hectare in Cyrenaica is 1600
kg, as mentioned above, it is possible to calculate the number of hectares that were used
in the Hellenistic period to produce each quantity of any kind of legume, and then
consider the yield if the same area of land was sown with wheat or barley. For example,
for beans, the statistics of 1954/58 recorded a production of dry beans and broad beans at
500 kg and 800 kg per hectare respectively. Assuming the highest figure of 800 kg
represents the Hellenistic broad bean production per hectare, 42,000 medimnoi
(c.1,150,800 kg or 1,151 tonnes) would be the yield of 1,438 hectares (1,150,800 +800)
(see Table 111.1). If these 1,438 hectares were cultivated with wheat, they would produce
€.2,301,600 (1,438 x1600) or 2,302 tonnes. The approximated wheat volume is about
double that of beans.

Dry beans’ qua. Medimnostokg N. of ha. cultivated Wheat prod. of 1,438 ha.

in medimnoi beans
42,000 1,150,800 1,438 2,301,600
(42,000x27.40) (1,150,800 +800) (438 x1600)

Table 111.1 An estimation of wheat production in an area that was planted with 42,000 medimnoi
of beans in the Hellenistic period, and with consideration to the different volumes of each crop
could be produced per hectare.

Another suggestion can be made for estimating grain production based on this
inscription. Since the crops mentioned in the first semester have been recorded in the
same order in the second semester, albeit their volumes are missing, it is possible to
approximate their amount. Assuming production of wheat and barley in the second
semester is the same as in the first one, about (42,000 + 24,000 medimnoi = 66,000
medimnoi) of wheat and barley would have been produced. The probable annual total
production of these two crops, in the inscription would thus have been 132,000 medimnoi,
wheat comprising c.84,000 medimnoi and barley ¢.48,000 medimnoi. Therefore, although
these quantities cannot be directly compared to the exported amount of the Grain Decree
because they represent the production of Apollo’s estates only, the annual production of
84,000 medimnoi of wheat would put Cyrene ahead of the three compared quantities from
Lemnos, Skyros and Imbros. It also reflects the productive soil of Cyrene mentioned for
example by Pindar (Isthm, 1V. 54) and Diodorus Siculus (I11. 50. 1).
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111.3.4.3 Estimating the cereal production of Cyrene based on the expected
cultivated lands

The next issue is to determine the probable permanent cultivated area of Cyrenaica
in the Hellenistic and early/mid-Roman periods in general with a particular focus on
Cyrene. This could help me to assess whether Cyrene had enough arable lands which
would have enabled there to be a surplus of such cereals for export, like that of the
Hellenistic period. Applebaum (1979: 105) estimates the region’s land which may have
been used for planting wheat, barley, various kinds of pulses and vegetables at 200,000
hectares. Applebaum (1979: 105) and Bresson (2011:90) argue that 80-90% of the
region’s agricultural lands belonged to Cyrene. Applebaum (1979: 105) estimates
Cyrene’s arable land at 129,642 hectares, while Bresson (2011:90) approximates it at
180,000 hectares. However, some hints in the literary sources should be considered, in
particular those which shed light on the grain capacity of Euesperides. For instance,
Herodotus (I11. 91) placed Barce alongside Cyrene as contributors of cereal with Egypt
to cover the tributes of the Persian king. In addition, Theophrastus (Hist.PI, VIII. vi. 5)

also refers to successful cultivation of barley in the area around Cyrene and Euesperides.

Furthermore, archaeologically, two botanical analyses of seeds from Euesperides
and Berenice indicate that barley seeds predominated over other plant seeds. The seeds
from Euesperides have been dated to the period between the sixth and the third centuries
BC and those of Berenice to the early imperial period (Pelling and Hassy 1997: 1- 4;
Webley 1979: 31). This mirrors the importance of growing cereal in the area around these
cities. Moreover, the fertile lands around the ancient city of Teucheira were discussed by
Laronde (1994: 23-9), who argued that this city was important from the very beginning
of the Greek presence in Cyrenaica. This explains the early arrival of Greek settlers, who

most likely to be benefited from these abundant lands.

Modern studies also highlighted the productive land of al Marj (Barce). As
mentioned above cereals dominated the area investigated near this city in 1967 (Allan et
al. 1973: 122-61). It comprises 93% of products growing in this area. Furthermore, recent
research highlights the apparent yield gap of wheat and barley in Libya indicating that al
Marj (Barce) is the second productive area of these crops after Murzug in the south-west
(Lariel 2015: 45, 46).
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For these reasons, it seems Applebaum and Bresson’s argument that Cyrene’s land
comprised 80-90% of the province’s total cultivated area is an exaggeration. It is
reasonable to consider that the cultured terrain of Cyrene represented 60% of the
province’s total area. For further clarification of this mathematical discussion, the
different approaches to estimating Cyrene’s cultivated lands are summarised in Table
I11.2 below. Despite my lower estimate of the percentage of Cyrenaican arable lands held
by Cyrene (at 60%), the city nonetheless seems to have controlled the largest amount of
arable lands in the region. One question that needs to be asked, however, is whether
Cyrene’s arable lands of 60% would produce a surplus cereal production, which would
have allowed exports at least in some years.

Reference All Proposed percentage of Cyrene
Cyrenaica Cyrene

Applebaum (1979: 105) 200,000 80-90% 160,000-180,000

Bresson (2011:90) 200,000 90% 180,000

Abdelhamed (the researcher) 200,000 60% 120,000

Table 111.2: Approaches to estimating the percentage of cultivated land in hectares in Cyrene

If Cyrene controlled about 120,000 hectares, 60,000 hectares at least may have been
used to grow wheat and barley as they were the main staple foods throughout the Greek
and Roman worlds. As has been explained above, in a good year, the hectare productive
capacity could reach 16 quintals. If so, 60,000 hectares can be expected to produce around
960,000 (60,000 x 16) quintals (96,000 tonnes) of cereals. This volume is equal to about
3,503,649 medimnoi (96,000 tonnes x1000 + 27.40). Quarter of this quantity (875,912,
25 medimnoi or 24,000 tonnes) is very close to the Hellenistic exported quantity from
Cyrene. Thus, the putative production of 60,000 hectares at 960,000 quintals is quite close
to Bresson’s (2011: 91) estimate of 810,000 quintals. Bresson (2011: 91) suggested that
around 25% of Cyrene’s annual grain yield may have been exported in Hellenistic times.
He stated that there was some doubt about this high level and recommended further

investigation.

However, in view of the previous analysis and discussion, it seems that Cyrene
confidently entered the global grain market. Producing 805,000 medimnoi (22,057
tonnes) of cereals requires only about 13,785 hectares (22,057 tonnes +1600 kg per
hectare) while the agricultural lands that belonged to Cyrene were at least about 120,000
hectares. The exported amount in the Hellenistic era was not very high and represents
27% as Bresson expected (2011: 91) (Table I1. 1). It is only 23%, so less than the quarter
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of annual cereal production of Cyrene in a good year. It is important to mention that a
quarter of the cereal production after reducing the cultivated land of Cyrene from 90-80%
to 60% is about 24,000 tonnes. This is a little higher than the exported volume mentioned
in the Grain Decree (22,057 tonnes), therefore, most likely also was just part of the yield
of only one year and from Cyrene alone. Nevertheless, if this was the case, why did the

Cyreneans commemorate the Hellenistic consignment?
111.3.5 The Hellenistic consignment: Wheat or Barley

It is unguestionable that Cyrenaica exported cereals from the Hellenistic period
onwards. The exported amount from Cyrene to a number of Greece Hellenistic cities is
probably the most important proof of this. However, examining this shipment indicated
that the quantity was merely a quarter or less of Cyrene’s total cereal production. This
suggests that this large quantity probably included only wheat. Despite the fact that the
word mentioned in this evidence is oitog ‘corn’ or ‘grain’, Foxhall and Forbes (1982: 41-
99) translated this term which used in the Greek period to ‘wheat’ because it contains
higher calorie per kg than barley and this could meet the human body need. They used
also some literary indications to support their argument. Herodotus (VII. 187.2) is a case
in point (Foxhall and Forbes 1982:56). If so, the word 6itog mentioned in the Grain decree
of Cyrene is perhaps also referring to wheat. It is important to mention here that
Wilamowitz-Moellendorf suggested, sometime before 1930 (cited in Applebaum 1979:
98), that the exported Hellenistic quantity was wheat, and Applebaum (1979: 98)
supported his view but with some doubt. However, they do not provide sufficient
evidence to support their argument and they estimated the value of the consignment to be
double the amount approximated in this research. For the reasons outlined below, this
thesis argues also that the Hellenistic cereal consignment sent from Cyrenaica contained

wheat only, and this was perhaps the reason for its commemoration.
111.3.5.1 Wheat shortage in the other regions

Wheat shortages seem to have occurred outside of Cyrenaica in many Hellenistic
cities and regions. This can be demonstrated by some of the epigraphic evidence. The
Eleusis inscription of 329-328 BC, which was contemporary to the Grain decree of
Cyrene, is a good illustration of this view. It shows that the quantities of wheat available

in many cities were much lower than those of barley (table in Garnsey 1988:98; 1G 112
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1672). For example, the total barley harvest of the Attic cities was 339,925 medimnoi,
while the wheat harvest was only 27,062.5 medimnoi. In addition, another piece of
epigraphic evidence demonstrated the shortage of wheat in the Hellenistic era via the
Sicilian city of Entella. This is a decree honouring the people and communities who
supplied the city with grain in the period around the middle of the third century BC. This
decree is notably concerned with the high quantities of wheat granted and the low volume
of barley. The importance of this evidence is that names of both wheat and barley
indicated. According to this decree, the city received a total of c. 440 medimnoi of wheat
(omvpot) and c. 80 medimnoi of barley (kpibai) from different communities. It also
received a total of 470 medimnoi of wheat and 30 medimnoi of barley from individuals
(Austin 2006: 242. No.131; Ent. A1 (V Nenci); SEG 30. 1121) (Figure 111.11). These
inscriptions reflect wheat shrtages experienced by some Greek cities in the beginning of

the Hellenistic era.
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Figure 111.11: Volumes of wheat and barley per medimnos donated to the Sicilian city, Entella
in the middle of the third century BC.

Additionally, the lack of wheat in the Mediterranean region can be seen by
comparing cereal prices per medimnos in Cyrenaica with those of other regions in the
fourth century BC. In this respect, the epigraphic data indicates Cyrenaican crops were
cheaper. According to the demiourgoi inscriptions, the price of barley ranged from
between 1 to 2 drachmas per medimnos, while wheat cost from 1 drachma 4 obols to 3
drachmas per medimnos (App. Il. C.1). However, Applebaum (1979: 108) listed the
prices outside Cyrenaica at 1 drachma 4 obols to 2 drachmas and 5 obols for barley and
3to 5 drachmas for wheat. In other words, the diversity of barley and wheat prices outside
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and inside Cyrenaica is chiefly to reflect relative abundance or scarcity (Figure 111.12).
Applebaum (1979: 108) argues that these differences in grain prices may have encouraged
Cyrenean farmers to export their surplus production of this basic commodity. Wheat
would be more profitable, as the differences in its price at the two comparable places
represent higher costs (Table 111.3). In the motherland, the difference between wheat and
barley rates are noticeable, wheat comprised 64% and barley 36%. Since wheat prices
were almost double those of barley, it is probably a sign of wheat shortages in the 4™
century BC (Table 111.4).
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Figure 111.12: A comparison of the highest prices of wheat and barley per medimnos in
Cyrenaica and the Greek motherland in the 4th century BC. 1 drachma = 6 obols.

Barley 2 drachmas (12 obols) 2 drachmas and 5 obols (17 obols) = 5 obols (42%)
Wheat 3 drachmas (18 obols) 5 drachmas (30 obols) 12 obols (67%)
Table 111.3: The highest price of wheat and barley in drachmas and obols per medimnos

recorded in Cyrenaica and the Greek motherland in the 4th century BC.

Barley 2 drachmas 5 obols (17 obols) 36%
Wheat 5 drachmas (30 obols) 64%
Table 111.4: The highest prices of wheat and barley in drachmas and obols per medimnos

recorded in the Greek motherland in the fourth century BC.
111.3.5.2 Regional prices in the 4" and 379/2"d centuries BC
Locally, the difference in price between wheat and barley in the fourth century BC

is quite modest in comparison to the 3'/2" centuries BC prices. This is clear especially
when each case’s records are compared in the same inscription. In the 4™ century BC, the
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biggest price difference was 1 drachma per medimnos. For example, in the inscription
DMI 3 (App. 1I. C. 1) the price of wheat was 2 drachmas while barley cost 1 drachma per
medimnos. Their prices were otherwise much closer, as in DMI 1 and DMI 4 (App. II. C.
1), and in only one case did both products have the same price at 1 drachma and 2.5 obols
(App. 1. C. 1. DMI 6).

On the other hand, in the third century BC the price of wheat is recorded as
increasing to between 8 and 9 drachmas, as in DMI 18 and 25 respectively (App. II. C.
2). Unfortunately, only the inscription DMI 22 displays the price of barley (App. II. C.
2). It dates to the second half of the third and the first half of the second century BC. This
indicates that wheat cost 5 drachmas while barley cost 2 drachmas 1 obols. In other words,
the result of comparing the highest prices of both products in the fourth century BC and
third/second centuries BC reflects that the price of wheat changed from 3 to 9 drachmas,
while barley rose from 2 drachmas to 2 drachmas 1 obol (Figure 111.13 and Table 111.5).
While the price of barley increased by 1 obol only, wheat increased by 6 drachmas (36
obols). This clear increase in the price of wheat in the 3™ and 2" centuries BC is perhaps

because more wheat was exported to the global market, creating a degree of local scarcity.
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Figure 111.13: Comparing the highest prices per drachma and obol of barley and wheat in the
fourth BC and the third/second centuries BC.

[Barley 2 drachmas 2 drachmas 1 obol 1 obol
[Wheat" " 3drachmas 9 drachmas 6 drachmas (36 obols)

Table I11.5: The average increases in barley and wheat prices in the fourth BC and the
third/second centuries BC at Cyrene.

103



The noticeable increase in the wheat price to reach 9 drachmas per medimnos in
DMI 25 is worthy of examination. This increase is more likely due to the impact of inter-
regional markets on wheat rather than a poor harvest, for several reasons. Firstly, the high
cost of wheat in the third century BC is also shown in other demiourgoi evidence at 8
drachmas (App. II. C. 2. DMI 18). Secondly, the prices of cultivated hay (kapon uépar)
per carload and straw (éyvpa) per net in some of the demiourgoi evidence are important
to interpreting this. Since cultivated hay and straw (éyvpa) are by-products of wheat and
barley, their prices should show similar trends. Although the price of straw is missing
from the inscription in question, the price of the cultivated hay is recorded. Additionally,
both types of hay appeared in the other two inscriptions and clearly indicate that a
proportional relationship existed between wheat and its by-products (DMI 20, DMI 22).
There was a direct relationship between the price of straw and cultivated hay and wheat
in those two inscriptions (Table 111.6). In DMI 22, wheat represented a lower price than
that of DMI 20 and, subsequently, the straw and the cultivated hay indicated also less
cost. Moreover, the cultivated hay appeared in the same inscription, DMI 25, where wheat
cost 9 drachmas, and cost 32 drachmas per cartload. In contrast, the cultivated hay
respectively cost 65 and 40 drachmas per cartload according to the inscriptions DMI 22,
DMI 20, while wheat cost 6 and 5 drachmas only (Table 111.7). A price of 32 drachmas
for cultivated hay probably indicates a good harvest, and increasing wheat prices were

perhaps the result of marketing this good outside the region.

Reference ’ Wheat Cultivated hay | Straw (&yvpav)
DMI 20 | 6 65 | 20
DMI 22 ‘5 | BE l‘lO '
Table 111.6: The relationship between the cost in drachma of wheat per medimnos and straw per

net and the cultivated hay per carload (red arrows represent decline and green arrows represent
growth).

Reference Wheat Cultivated hay

DMI 22 5 ‘ 40 t

DMI 20 6 l 65 t
DMI 25 9 1 32 ‘

Table 111.7: The relationship between the cost in drachma of wheat per medimnos and cultivated
hay per carload (red arrows represent decline and green arrows represent growth).
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111.3.5.3 Swapping the sequence of barley and wheat in the demiourgoi inscriptions

of Cyrene

The sequence in which cereal products were presented in the epigraphic evidence
in Cyrene reflects a change in the position of wheat over time. All texts of the demiourgoi
collection of the fourth century BC recorded barley before wheat, while those of the
third/second centuries BC listed wheat before barley (App. Il. C. 1, 2). This change does
not seem to have been merely an accident, but is probably related to the significance of

wheat as traded commaodity at Cyrene.
111.3.5.4 Quantifies of wheat and barley in the demiourgoi inscription of Cyrene

The quantities of wheat and barley displayed in the Cyrenaean demiourgoi
collection include only two texts from the second century BC (App. 1. C. 2, DMI 23, 24).
In both wheat appeared in higher volumes than barley. In the first indication, the wheat’s
volume is 42,000 medimnoi while barley’s is 24,000 medimnoi. In the second record,
wheat is 308 medimnoi while barley is 180 medimnoi. Although the second indication
shows much lower quantities, the relationship between the two cereals remains more or
less identical with wheat representing 64% or 63% of the total grains (Table 111.8).

Cultivating larger volumes of wheat may suggest it was being exported.

Inscription Wheat % Barley %
DMI 23 42,000 64% 24,000 36%
DMI 24 308 74% 180 26%

Table 111.8: Quantities of wheat and barley production and percentages (App. 1. C. 2).

111.3.5.5 Wheat of Cyrene in ancient documentary sources

Wheat grown in Cyrene is mentioned by many literary documents on different
occasions (App. I. A. 1). For example, Pindar (Isthm, 1V. 54) described the area around
Cyrene as wheat-bearing (mvpo@opov). Another promising literary indication of this

comes from the work of Theophrastus (Hist.Pl, VIII. iv. 3), who described Cyrenaican
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wheat as one of the six kinds of wheat known to exist in his time. This maybe reflects the
status of trade in the region’s wheat in the fourth century BC. Nevertheless, Polemon
Periegetes (Polemon of Athens) (Fragmenta, Caput Il, ‘TEAAadikog, B, Argolica XII), in
the second century BC, made the most important mention of wheat exports from
Cyrenaica. He frequently indicated sending wheat from Cyrenaica to Argos. This perhaps
referred to cereal shipments sent from Cyrene at the beginning of the Hellenistic period

contained wheat (mvpdc):

a¢ &v T Apyeig omapévtoc TOV TUPAV GTEPUATOS, £K Aing Apyov
HeTameYapEVOL. d10 kol Afuntpog APpdoonc iepov dpvoev év 1@
Apyet, &v Xapddpalg obVT® KoAOLHEV® TOM®, OG ¢not [loAéuwv
(Aristides, ITavaOnvairoég, Vol. 1. 188. 12, Cited in Reimer 1829: 321,
322)

The seed of wheat was sown in Argos and he had ordered them from
Libya. That is why the sanctuary of Demeter Libyssa (‘Libyan’) was
founded in the place called Charadrai in Argos, as Polemon reported

(Author’s translation).

The importance of Polemon’s hint lies in his use of the word ‘wheat’ (mvp6g) and
his mention of the city Argos. This city was among those whom received considerable
quantities of cereals according to the Grain Decree of Cyrene discussed above. It received
50,000 medimnoi of cereals, which is the third largest quantity after that of Athens, which
received 100,000 medimnos and Olympias which obtained 72,600 medimnoi
(IGCyr010900). The significance of Cyrene’s wheat can be understood also from the
shrine of Demeter of Libya (Anuntpog Aifvoong) that was established in Argos. This is
probably an indication of the whole region’s importance to the cereal trade. In addition,
appreciation for the cult of Demeter of Libya is perhaps an implicit reference to
Cyrenaica’s fertile lands and its productive capacity for cereal in general and wheat in

particular.

It is important to mention that the importance of the cult of Demeter and her
daughter Persephone (Kore) during the Greek, Classic and Hellenistic eras at Cyrenaica
can be understood from the variety of relevant literary and archaeological data. The

largest extramural sanctuary of Cyrene was devoted to the cult of these goddesses. The
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city also possessed another temple of Demeter and Persephone in the agora (Callimachus,
Hymn VI. 1, 2; Kane 1985: 237-48; White 1981:13-3; 1987: 67-84). Demeter’s sanctuary
clearly expanded from the Hellenistic period onwards to exceed in size and complexity
even her largest sanctuaries in mainland Greece and Asia Minor, such as at Corinth,
Priene and Pergamum. This is probably a hint of Cyrenaica’s increasing concern with
growing cereal at this time and after (White 1981: 19; 2008, 161-162 Cited in
Constantinou 2014: 42, 43). Furthermore, in Roman Cyrenaica, the worship of Demeter
and Persephone (Kore) has been of much concern. This can be seen in the number of
epigraphic dedications to both goddesses in the first and second century AD. The
inscriptions C.937 and C.938 from Cyrene and the [unpublished] inscription T.17 from
Taucheira (Tocra) are good examples of this (IRCyr). The most interesting epigraphic
dedication mentioned that Kore presides over grain, and has been dated to the late second

and beginning of the third century AD:

‘EABila Tewpapéta kat’ dvap ypnoudv Aapovoa dvédnke Aquntpt Koi

Kopnt Kopng dyaipa v €mi tod oeitov (IRCyr.C.910)

Helvia Timareta, having received an oracle in a dream, dedicated to
Demeter and Kore, this statue of Kore (who presides) over the corn
(Reynolds: 462-63 with some change).

Furthermore, despite the limited archaeological evidence relating to the importance
of the Cyrenaican wheat, the literary documents clearly highlight its value. They usually
talk about Cyrenaican cereal in general, but in some cases, specify whether they are
referring to wheat or barley. These frequent mentions represented wheat more than barley,
and they demonstrated the significance of wheat in each literary context (Figure 111.14
and App. I. A.1. 1, 10). For example, Theophrastus (Hist.Pl, VIII, iv. 3) determines six
types of wheat that were known in his time and, he says, that they take their names from
the areas where they were cultivated. The wheat from Libya is the first one to be
mentioned in his list. However, barley, also from here, is mentioned in literary sources
once and in a less significant context. Theophrastus (Hist.PI, VIII. vi. 5) indicates the
cultivation of barley in different places, including the lands around Cyrene and
Euesperides where zones received little rain but the dews provided the plant with the

water they needed.
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oitog (cereals)
55%

Figure 111.14: Percentage of uses of the words ‘cereal’, ‘wheat’ and ‘barley’ in Greek and
Roman literary documents (Based on the author literary collected data in App. I. A. 1)

Therefore, the lack of wheat in some non-Cyrenaican cities, the lower price of
Cyrenaican wheat in the 4" and 3"/2" century BC in contrast to those outside the region,
increasing its local cost in the 3™%/2" centuries BC in comparison to barley, recording
wheat before barley in the demiourgoi inscriptions of Cyrene in the 3"/2" centuries BC
as compared with the 4" century BC, representing wheat higher quantities that barley in
the demiourgoi inscriptions of Cyrene and stressing Cyrene’s wheat value by ancient
documentary sources all perhaps support the suggestion that the word ‘citog” ‘cereal, corn
or food’, which was used in the preamble of the Grain decree of Cyrene, represents wheat

in particular.

111.3.6 Export of cereals (Wheat and barley) as an indication of the region’s
commercial connectivity in the Hellenistic period.

The cereals grown in Cyrenaica dominate the documentary sources relevant to the
region’s economic history from the fifth century BC (App. 1. A. 1). However, the Grain
Decree of Cyrene of 805,000 medimnoi (22,057 tonnes) is important evidence of
Cyrenaica’s cereal maritime trade at the end of the fourth century BC/beginning of the
Hellenistic period (IGCyr010900; SEG 9. 2). This evidence has been examined above as
it relates to annual crops including wheat and barley. Cyrene supplied more than 40 Greek
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cities with wheat, most of which were in the Greek mainland and the Peloponnese in
addition to Crete and some of the Aegean islands (Bresson 2016: 47; IGCyr010900). This
decree could provide us with some idea of the cities that Cyrenaica commercially
interacted with in this period. It may also represent a general picture of amount of cereals
produced and the size of any surplus. Furthermore, the data on this Decree allows us to

assume Cyrenaica had stronger trade ties with these areas (Figure 111.15).

300,000
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200,000
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Greece | Greece nese n
|nQuantity 72,400 | 252,600 | 100,000 | 210,100 | 95,000 | 38,900 | 36,000

Figure 111.15: The recipients of Cyrene’s cereal consignment of 330-326 BC. Quantity in
medimnos received by each region (Bresson 2011: 76. Fig. 4. 3; IGCyr010900).

Regions of north Greece and Peloponnese received the two largest quantities of
cereals, respectively gaining 31% and 26% of the consignment total. Athens alone
received the largest amount among all cities (Figure 111.16). In addition, as eight of the
supplied cities received cereal twice in different volumes, it is reasonable to expect that
the ships which carried the lower quantity probably also loaded with it other products
such as silphium, olive oil and wine. These cities are Olympias, Meliboea and Ambrakia
in North Greece, which gained 31% of the total supplied cereals, and Megara, Aegina and
Kythera which who gained 26% (Table 111.9).

It is also important to state that Kythera (Kv6npa) island, which was mentioned by
Thucydides (Pelop. IV. 53), as a location where the Egyptian and Cyrenaican commercial
ships could be encountered, is among the cities which were received cereals twice. This

may suggest that the island was one of Cyrenaica’s grain markets from the fifth century
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BC, and was perhaps a transhipment point between the region, the Peloponnese and
north/central Greece and Attica itself. If this was the case, a cereal exchange probably
occurred between Cyrenaica and some of these regions earlier than the Hellenistic period.
The question, then, is: what did the Cyrenaican ships bring from these districts in return?
The archaic and classical Corinthian fine pottery found at Cyrene and Teucheira (1999:
118-47) and the Attic Black-figure distributed over most of the Cyrenaican archaeological
sites (Elrashedy’s 1985: 205-17; Schaus 1985: 397) are probably an indication of the size

of Cyrenaica’s exports of various commodities, including cereals.
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12%

Figure 111.16: Percentages of Cyrene’s cereal received by each region (Author’s data based on
Bresson 2011: 76. figs. 4. 3).

Recipients Qua. in % N. of cities Names of cities received
medimnoi received cereal twice cereal twice

Central Greece 72,400 9% 1 Oeta

North Greece 252,600 31% 3 Olympias, Meliboea,

Ambrakia

Athens 100,000 12% 0

Peloponnese 210,100 26% 3 Megara, Aegina, Kythera

Islands 95,000 12% 0

Crete 38,900 5% 1 Knossos

Unknown 36,000 5% 0

Table 111.9: Cyrene’s cereal recipients, quantities, percentages, and the number of cities which
received grain twice in each region (IGCyr010900).
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111.3.7 Cyrenaican cereal during the Roman period

111.3.7.1 Cereal production in Cyrenaica in the period of transition from the

Greek to Roman in the 1st century BC

The economic importance of grain in Roman Cyrenaica seems to have continued as
can be evidenced from the historiographical and epigraphic data. The cereals of Cyrenaica
have been mentioned in the literary documents of the Roman era on different occasions
(App. I. A. 1). For example, Caesar (Civil War, I11. 3), in the first century BC, informs us
that Pompey collected huge quantities of grain during his struggle against Caesar in order
to support his fighters. Cyrene was one of the few named terrains. Another interesting
literary allusion to Cyrenaican grain of the same century comes from Lucan (Pharsalia,
[11. 1). Although Lucan’s indication may have been built on Caesar’s texts, it should not
be ignored. He emphasised the logistical support of Cyrenaica during Caesar’s war when
he commented on its fertile soil and described it as a granary of Rome. This picture may
mirror the different effect of transferring the region to the Rome immediately after the
death of Ptolemy Apion in 96 BC. Instability was the general condition of Cyrenaica in
the first century and it may have affected the region’s economy at least in the first three
decades. However, Cyrene was able to survive and may have exported grain as the literary
sources highlighted. Furthermore, there is some epigraphic evidence that reflects the good
economic condition of this city in the first century BC. The most important example is an
honorific decree from Cyrene dated to 31 BC and 16 AD. It indicates that the Athenians
honoured officially the Cyrenean Philoxenos son of Philiskos because of his good will.
They awarded him a golden crown with a purple stripe and a gilded shield adorned with
a portrait of him. The decree recommended that the shield portrait be set up at the most
prominent place of the city (IRCyr.C.952). According to the decree another statue was
erected at Athens as well. Although the Athenians did not explain what the benefaction
or deed is that the honoured man had done to them, it is quite likely to relate to wheat,
which Athens always lacked. Another interesting piece of evidence of Cyrene’s good
economic condition is a decree dated to 67 BC (IRCyr.C.429; SEG 20. 2015). This decree
refers to some people whom were doing business in Cyrene. Unquestionably, existing
business in the city is an obvious indication of the normal economic trade in this era. The

question, then, is what commaodities they were trading.
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Cyrenaican surpluses were sometimes used to sort out local shortages. Tocra
honoured the citizen Aleximachos (AAe&ipayoc) in the end of the second or the beginning
of the first century BC (Laronde 1987: 472-79; Reynolds 1976; SEG 26. 1817). This
decree records that Arsinoe (Tocra) honoures him as a benefactor and provides a clear
explanation. Aleximachos offered his city a consignment of grain from his own stock of
grain while it was suffering from a lack of food supply and was not able to buy it from
Lepcis Magna. The value of this epigraphic evidence in this context lies in its clear
indication of the main reason that caused a grain shortage at Tocra. The text indicates that
the city was at war with the Libyans. This means that the city could not rely on the nearby
countryside to produce its need for cereals, as it had become unsafe. It is thus logical to
assume that cereal grown in the city’s rural area was sufficient to supply this city in
peacetime. It can be suggested that Tocra may be exported cereal in normal times due to
the fact that Aleximachos owned a considerable volume of grain in his store. The price
of this quantity is estimated at 2 talents (2 x 60 = 120 minai) and 30 minai (3000
drachmas) by the honourees (about these currency values see App. IV. C). The total
equals 15,000 drachmas (120+30 minai x 100). It is thus likely that Aleximachos was a
grain trader. He was profiteering from the price rise, but in the end was willing to help
his fellow citizens. Surely the implication is that if he had been willing to make the grain
available sooner there would have been no shortage. This notion is implicit in this part of

Aleximachos’ decree:

stating that the price of corn was rising, he took on the duty of corn-
buyer, so that the corn would be retailed at 2 talents and 30 minai; that,
eager to quickly dispatch the corn, he generously promised that the
increase of his own wealth would be chiefly dedicated to public service
on behalf of the safe guarding of the masses (IGCyr066900).

Therefore, the detailed information in this decree can help us to interpret the
probable aims of many other honorific inscriptions elsewhere in Cyrenaica during the
early Roman Empire. The inscription of the citizen of Ptolemais Maskika Agameneos
who waslso a honoured by the Arsinoeans (citizens of Tocra) is a case in point (SEG 9.
417). Although the latter does not record the aim of charity of this person, this can be

regarded as another evidence reflecting on the economic condition of this city.
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111.3.7.2 Cyrenaican cereals in the second and third centuries AD

Although the direct evidence of cereal cultivation in Roman Cyrenaica is quite
scarce, it is very important. The most important evidence is the literary reference of the
Roman jurist Scaevola (App. I. A. 1.24). The Roman Digesta tells us that Scaevola, who
lived in the second century AD, referred to a small cargo of cereal and olive oil that was
traded from Cyrene to the Italian city of Aquileia. The cereal volume was 8,000 modii (6
modii = 1 medimnos = ¢.27.4 kg), therefore, (8,000 + 6x 27. 4) would be c.36 tonnes or
360 quintals if the cargo was barley. But in case the cargo was wheat, the volume would
be ¢.40 tonnes or 400 quintals (8,000 + 6x 30). The cargo also included a quantity of olive
oil at 3,000 metretai (1 métréta = 9 gallon= 4.54609 liters). Thus, the olive oil amount
would be about (9 x4.54609= c. 40 Lx3,000= 120,000 or 120 tonnes. These volumes

were identified as following:

Navem conduxit, ut de provincia Cyrenensi Aquileiam navigaret olei
metretis tribus milibus impositis et frumenti modiis octo milibus certa
mercede. (Digest of Justinian: Liber XIX- Library. Dig.19.2.61.1.
Scaevola 7 Dig.).

A man leased for a certain sum a vessel to sail from the province of
Cyrene to Aquileia, it being loaded with three thousand measures of
olive oil and eight thousand bushels of cereal... (Scott 1932: 19.2.
61. Scaevola, Digest, Book VII).

The cereal consignment of ¢.40 tonnes that exported to Italy in the second century
AD is not comparable to the quantity exported from Cyrene in the Hellenistic period
which was estimated by Bresson at ¢.22,057 tonnes (2011:87). However, the total weight
of the consignment in a single ship including cereal and oil of about 160 tonnes may help
us to approximate the number of small ships that were used to export the 22,057 tonnes
in the Hellenistic time. If so, the Hellenistic cargo needed a fleet of about 141 small ships
to carry the cereals to the other Greek cities. In fact, this is the normal size of the Greek
ships in the Hellenistic period which did not exceed 150 tonnes (Wilford 1993).

In addition, the epigraphic evidence reflects implicitly the importance of the
region’s corn. This may also be reflected in the Roman concern for Demeter and Kore’s

cult. The good example of this is the written text on the base of the white marble status
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of Kore which was dedicated to Demeter and Kore in the period between the end of the
second or early third centuries AD at Cyrene. This text describes Kore as presiding over
cereal “... Kopng dyoluo v éni 100 ocitov...” (IRCyr.C.910; Kane 1985: 455-6;
SEG 35.1721). Another interesting example of the important position of the cereal
goddesses Demeter and Kore is an inscription on a marble block found in the Extramural
Sanctuary of Demeter and Kore at Cyrene (Mohamed and Reynolds 1994: 211-218). The
block bears three separate inscriptions dated to the late second century AD. One of these
refers to a company of collecting tax or a group of publicani, revenue collectors. Other
evidence relating to the publicani is a list of names of procurators (financial managers)
and publicani that have been recorded in the Cyrenaican inscriptions (Goodchild and
Reynolds 1962; Gasperini 1957-1966; Robert 1968; Vickers and Reynolds 1971-72).
However, tax collecting must have existed in Cyrenaica before Roman times. Applebaum
(1979: 207-8) argued that the role of the publicani may have negatively affected some
cultivated lands and that consequently led to the destruction of the silphium.

The Romans were not much interested in the province of Cyrenaica immediately
after the death of Ptolemy Apion in 96 BC. Even after the annexation of the region in
75/4 BC, Roman authorities were only concerned about collecting revenue from the royal
lands which had become the public land of the Roman people, ager publicus populi
(Oliverio 1933a, compiled in SEG 9. 165/66, 352, 360; 26. 1819, 1840 and Reynolds
1965; 2000). However, the Roman policy of restoring lands as identified by many
boundary stones which are dated to the first century AD, when taken with the appointing
of companies for tax collection, is an obvious indication of their interest in realising the
province’s agricultural potential from the first century AD onwards. If this was the case,
economic growth may be expected in the region during this era as tax collection is one of
seven features that may stimulate economic growth according to Hopkins (1980; 1983:
xv-xxi; 2002: 190-230).

Returning to the inscription of the publicani, the interpretation of its placement in
the external sanctuary of the two goddesses may indicate something about the company’s
role. The company was probably responsible for collection of revenue relating to cereals.
Since silphium in the second century AD had completely disappeared from Cyrenaica, it
is logical to assume that the activities of publicani in the region related primarily to the

productive capacity of cereal.
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111.4 Conclusion

The data examined in this chapter suggest that alongside pulses and other annual
products, discussed in chapter 11, wheat and barley appear to have been the most important
cultivated crops for Cyrenaica. They (especially wheat) were probably competing with
silphium itself. The suitable ecology and the distinctive agricultural pattern used were
probably the main factors of a successful cultivation of these two products.

Since this chapter has provided careful reassessment of the cereal production of
Cyrenaica, the quantity exported in the beginning of the Hellenistic period, as mentioned
in the Grain Decree, is an important evidence of the region’s considerable productive
capacity of cereals. Re-examining the value of the Greek Attic unit “medimnos” used in
the Hellenistic Grain Decree of Cyrene indicates that the exported cereal quantity
(805,000 medimnoi) was 22,057 tonnes, exported from the one city of Cyrenaica within
a year. Comparing this volume with figures of the annual total production of the cities in
Attica and of the dependent cities (Lemnos, Skyros and Imbros), as reported by the
Eleusis inscription of Attica (329-328 BC), it demonstrates that Cyrenaican exported
grain was more than the double of the total cereal production of Attica, and about one-

third more than that of the total production of all the other dependent cities.

The plausibility of the region’s agricultural potential for growing cereals, as
reflected in the ‘Grain Decree’, has also been investigated by contrasting the mentioned
Hellenistic surplus with some modern statistical records dating to 1850 and 1926, when
the Cyrenaican lands had not yet undergone reclamation. The record of 1850 indicates
that the region exported a volume of grain of 21,270 tonnes to Egypt and that this amount
is very close to that of the Hellenistic period (22,057 tonnes). Furthermore, the estimation
of the arable lands of Cyrene, which were devoted to cereal cultivation, using previous
land estimations and adding my approximation, displays that the Hellenistic consignment

was merely 23% (or may less) of the total cereal production of the city of Cyrene alone.

Moreover, this chapter investigates the probable reason for celebrating this
shipment and argues that this was due to being entirely from wheat. This led me to
consider that wheat was among the essential agricultural products exported from
Cyrenaica, and it may have taken the place of silphium from the Hellenistic epoch and

after. Therefore, it is reasonable to conclude that Cyrenaica was strongly involved in the
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inter-regional cereal market in the Greek world. This active connectivity appeared from
the number of cities and communities which received grain from Cyrene according to its
Grain Decree [cf. the imported commodities by the region in this period in chapter VI].
The economic significance of cereals, as an essential product exported from Cyrenaica,
seems to have started from the Hellenistic period as one can understand from the Grain
decree of Cyrene. Despite the lack of the archaeological evidence, some literary texts
confirm the continuation of the importance of the Cyrenaican cereals during the Roman
period up to the fourth century AD. As the literary sources of medieval Arab travellers,
early/modern European travellers and data shown by modern statistics, have also
highlighted the economic significance of the Cyrenaican cereals, it is reasonable to expect
that this product was also an essential economic resource, even during the period extend
between the fifth and eleventh centuries AD. Therefore, one can confidently conclude
that what has been mentioned by literary sources and epigraphy about Cyrenaica’s overall

prolific capacity for producing grain is not surprising.
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Chapter IV : Grapes Cultivation and Wine Production: Case Study

1V.1 General Introduction

The last chapter has focused on investigating cereals as an example of an annual
agricultural crop. However, grapes (and related products raisins and wine) are examined
in more detail, in this chapter, as a case study to assess Cyrenaica’s fruit-growing potential
and wine production. It is important to mention that a brief investigation of figs, almonds
and olives has been made in a section in chapter Il. This has provided a general picture
of the region’s potential for fruit cultivation. Investigating grapes and its by-products
alongside these goods which probably were among the most significant traded
commodities of the region, will allow me to assess the economic condition of Cyrenaica
in both the Greek and Roman periods. The first section addresses the methods used for
understanding the importance of cultivating grapes in the region during the Hellenistic
period based on epigraphic data. It also explains the methods of quantitative assessments
based on data on wine production gained from a second century AD papyrus from
Cherronesos (Ras et-Tin, east of Darna), as well as some modern statistical studies related
to grape production. The second section discusses a case study regarding Cyrenaica’s
natural potential for grape cultivation. This includes a brief introduction to the level of
annual rainfall and soil types required for this kind of agriculture, along with some
examples of how grapes are grown today. In addition, the introduction investigates grape-

planting patterns.

IVV.2 Methodology

The diversity of the available data representing the grape crop in the Hellenistic and
the early/mid-Roman periods suggests implementing different approaches to obtain
information about this plant. Epigraphy is the main source of our information on grape
types as well as raisin and wine production in the fourth century BC and the Hellenistic
period. As has been mention in chapter I, Greek and Roman literary references of grapes
are another significant resource of information, therefor, they have been collected and
classified in Appendix 1.LA.3. In terms of estimating wine production, a particular
quantitative approach has been used based on the account of the papyrus Vaticanus

Graecus Il. Dissimilarities in the data means wine production has been assessed at three
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levels: the minimum, average and maximum. The number of aroura per hectare was
estimated, and the number of ceramia per aroura and the equivalent of each in litre was
also taken into account. These steps and numerical data from the calculation have been
simplified in a table (see Table I1l. 6 below). The aim of this approach is to approximate

the quantity of wine production per hectare.

The quantitative assessment of Cherronesos’ wine production per hectare, has been
applied to another case study area of the region, but with some modifications (Table I11.8).
The area was selected due to the presence of considerable evidence of industrial features.
It lies to the west and south of Cyrene, the western coastal line of Apollonia and around
Balagrae (al-Beida). All the previously published archaeological evidence relevant to
wine was collected and classified in a table (App.1ll. A). New data has also been collected
from different resources and prepared in the same way in another table (App.Ill. B). Some
of this new data was derived from Benghazi University’s excavation at Teucheira and
Omar el-Mokhtar University’s excavations at Balagrae and al-Beida. Additionally, some
was gathered from a survey which was conducted recently by Ahmed Buzaian (pers.
comm.). Both published and [unpublished] sites have been included on a map to
determine the area with the most extensive archaeological evidence of wine making.
Additionally, the different landscape characteristics (annual rainfall averages and soil
quality) have been considered in order to determine to what extent this area could have

produced a different quantity of wine to that of Cherronesos (Ras et-Tin).

In this case study area, | have approximated the percentage of the land that was
suitable for growing grapes (in hectares) based on modern data representing land classes
from | - IV for two locations within the case study area (Table 1V.8). The percentage of
the land classes I/11 of the two examined sites (the most suitable for cultivating grapes)
was applied to all case study area. The total production of grapes of only half of this area
has been considered to represent that of the ancient periods. Wine production of the other
parts of the region has been added to that of the case study area. This has been considered
as comprising 50% of the total wine volume estimated from the case study area. Then, |
have assessed whether the estimated wine production could meet the region’s needs. In
this estimation | have considered the approximated population number in the region
during the Roman period (see chapter II).
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IV.3 Grapes (ota@uirai): The Cultivated Fruit and its Products, Raisins and Wine
(A Case Study)

1V.3.1 General introduction

Cyrenaican grapes were one of the most important agricultural products cultivated
by the Greeks and Romans. This related not only to the tasty fruit, but also because of the
material for wine production. Since wine was one of the most commonly traded
commodities in the Greek and Roman Mediterranean world, an investigation into this
trade could reflect the economic condition of Cyrenaica in both proposed periods. The
presence of grapes in Cyrenaica can be traced through their representation in different
literary and archaeological data. This case study examines the cultivation of the vine and
products made from grapes, namely wine and raisins, as an example of Cyrenaica’s
agriculture. The case study therefore investigates whether the region’s natural
environment allowed for the successful cultivation of grapes. In addition, the
archaeological evidence of wine production in Cyrenaica has been given careful
consideration. These include the epigraphic evidence, kilns, amphorae and other elements

relevant to making wine such as wine presses and vats.
1VV.3.2 The environmental requirements for growing grapes

Cyrenaica’s environment seems to be suited for the production of grapes. Bates
(1970: 98) stated that grapes seem to have been cultivated in different parts of ancient
Cyrenaica, as indeed they are today. Wilson (2004:148) also stated that the Cyrenaican
landscape is very suitable for grapes. Cultivating grapes requires an average of annual
rainfall of about 550 mm, although they can also be cultivated with an annual rainfall
ranging between 400-600 mm (FAO 1965: 32). The deep soil of some parts of the region
is suitable for planting grapes, because this type of soil can retain a considerable amount
of water. The Cyrenaican plateau is the best area for growing this plant (FAO 1965: 10,
14). According to the FAO report (1965), good-quality grapes can also be grown in some

areas around Messa:

The neighbourhood of Messa on the second plateau produces the best wines in
Cyrenaica and probably in Libya. Equally suitable areas for vineyard are to be found
along the Escarpment and on the terraced slops north of al Bayda and extending along the
slopes towards Cyrene (FAO 1965: 72).
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The region’s successful cultivation of grapes, in particular for wine production, can
be seen in the success of a farm unit at Useta in 1966. The farm covered 50 hectares, 13
hectares of which were devoted to cereals and various pulses while about 4 hectares were
devoted to cultivating seven types of fruits. The rest of the farm space was used for
breeding various animals. The total income of the farm from its surplus obtained from the
three enterprises was £1,291. A total of £391 (30%) came from livestock production
including meat, milk, wool and eggs; £300 (23%) came from selling crops (mainly wheat
and barley and different kinds of legumes), whereas a considerable part of the farm’s
income came from fruit production, £600 (47%), though only 4 hectares have been
devoted to their cultivation (Figure IV.1 and Table IV.1). The importance question that
can be addressed here is to what extent grapes had contributed to this farm’s revenue?
Grapes and almonds seem to have been the most important fruits grown in this farm.
Grapes were cultivated in one hectare, almonds in 0.75 hectares and figs in 0.25 hectare,
while the other unidentified four kinds of fruits were grown in 2 hectares (FAO 1969:
85). Grapes were grown in the largest area among the miscellaneous planted fruits in this
farm, which may be an indication of the suitability of the soil for grape cultivation and
demonstrate its economic value (Figure 1V.2). The FAO (1969: 172) indicted that the
annual cash income of each farm from selling grapes would range between £200-250 per
hectare. If so, the annual profit of grapes comprises about third and sometimes more of
the total fruit income of each farm. The importance of growing grapes can be seen in
another detailed case study from a Cyrenaican farm at Al Hania. Although this farm was
smaller and covered 10.75 hectares, grapes were grown in 50% of the land devoted to
cultivating fruit. This comprised 0.5 hectare and it yielded annually about 2.5 tonnes
(FAO 1969: 72).
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Figure 1V.1: The area devoted to each enterprise in a Cyrenaican farm in 1966, and the income

from each.
Activity Area in (ha) Income in £ Profits percentage
Livestock 33 391 30%
Crops 13 300 23%
Fruits 4 600 47%
Total 90 1291 100%

Table I1V.1: The profits percentage of different practised activity in a farm at Cyrenaica in 1966
from total income of £1291.
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Figure 1V.2: Land proportion devoted to cultivation of three kinds of fruits in a Cyrenaican farm
of 2 hectares in 1966.
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Another interesting example of grape cultivation in Cyrenaica concerns a wine
factory which operated in Al-Bayda in the 1960s. In this period, Cyrenaican peasants sold
the fruits they harvested on the open market, except for grape production because it was
subsidized by the government. Wine making was a fruitful government enterprise. The
government ran a wine factory in Al-Bayda and purchased the annual grape yields at fixed
prices from about 400 grape growers, in particular those from Messa and Al-Bayda (FAO
1969: 166, 172). This demonstrates the importance of grape cultivation in Cyrenaica and
shows that the region possesses a suitable environment for growing grapes. Greek and

Roman settlers undoubtedly benefited from viticulture, in particular for making wine.
1VV.3.3 Patterns of grape cultivation

From the Greek period until today, grape cultivation in Cyrenaica seems to have
occasionally been associated with fig cultivation. As already noted particular days [in
summer known as the Akamantia (Axapdavtiov)] were associated with the cult of the
wind gods in Cyrenaica. Dobias-Lalou (cited in Robertson 2010: 294; 1GCyr109200)
mentioned that the Akamantia cult was celebrated on the 26th of Heraios (July) and the
12th of Karneios, two days occurred in the beginning and middle of Cyrene’s summer
(Robertson 2010: 294). Robertson suggested that people probably entreated the wind to
mature the figs on the earlier proposed day while asking the gods to ripen grapes by the
latter day. The festivals of the Akamantia (Axopavtiadeg) were also mentioned in another
sacred law inscription from Cyrene which has been dated to the first half of the third
century BC (SEG 53.2029; SEG 57.2010; IGCyr109200).

Figs also had a place in the middle of the demiourgoi list of the fourth century BC,
between the types of grapes and raisins (see Figure 11.12 above). Furthermore, it generally
appeared after wine and before raisins, although it was after raisins in one case in the
demiourgoi lists of the third/second centuries BC (see Figure 11.10 above). This may
reflect the strong agricultural relationship between these two plants. Additionally,
growing grapes with figs is attested by the papyrus Vaticanus Graecus Il (Catani
1985:150). This evidence will be investigated in depth below. Both products were also
mentioned in Cyrenaican songs, in which the Gods were still being asked to maintain

yield in Synesius’ time (Letter, 148).
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It is reasonable to believe that the grape and fig seeds found at Euesperides indicate
the presence of cultivated fruit rather than wild grapes, as Pelling and al Hassy (1997:1-
4) suggested. These samples date to the period between the sixth and third centuries BC,
and comprised the highest percentage of plant seeds collected from Euesperides. Based
on the shape of the grape seeds, Pelling and al Hassy (1997: 1- 4) proposed that the grapes
were most likely to be wild, but it is possible the morphology relates to a cultivated variety
of unusual dimension. Wilson et al. (2005) mentioned that grapes appear to have been a
favoured fruit in Euesperides, though it is not yet clear whether they were cultivated
locally or imported into the region. However, as grapes and figs were cultivated together
in different parts of the region, as indicated by a variety of data, grapes were more likely
to have been cultivated in Euesperides (Benghazi) in the classical era in the same common
pattern of cultivation. Pseudo-Skylax’s (108) hint in the mid-fourth century BC should
be taken into consideration in this regard. He stated that vines (dunelot) were among the
plants in the gardens of Hesperides. This is probably evidence that grapes were cultivated
near Euesperides at this time. Although this garden is a mythical place, Pseudo-Skylax
associates it with the Libyan coast near Benghazi and his description of vines cultivated
there finds support in the sizable samples of grape pips found at Euesperides and spanning
in time from the sixth to third centuries BC.

1VV.3.4 Epigraphic evidence of grape cultivation and raisin production at Cyrenaica

in the fourth century BC

Our main source of information about grape cultivation in the region between the
fourth and second centuries BC is the demiourgoi inscriptions. This epigraphic evidence
is crucial for our understanding of different aspects of grape cultivation, in particular at
Cyrene. Four kinds of grapes were cultivated in Cyrene according to the demiourgoi
inscriptions of the fourth century (App. Il. D.6). These varieties were well represented in
Cyrene’s epigraphic data, as they appeared in 15 out of 17 texts (Figure 1V.3). This
suggests that they were recorded in all lists. Grapes therefore seem to have been

considered one of the city’s main agricultural products in this epoch.
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Figure 1V.3: The number of the demiourgoi inscriptions which indicate different types of grape
and raisins in the fourth century BC

Of the two types of early grapes (otagpuia yobio Evdog tdg Tpokinaiag, ££0g), one
was under guarantee and the other was not. The early grapes perhaps represent white
grapes because the second type was black. Unfortunately, they were sold in unidentified
units, although the price of some of these units is clearly indicated. The prices here may
have been per basket (tdiopog), because it was used by Greeks for gathering grapes
(Hesiod, Shield of Heracles 295). The first type sold for a higher price due to its high
quality, between 3 and 8 drachmas for which was under-guarantee. Meanwhile, the cost
of the second type, which was without guarantee, ranged between 2 drachmas and 2.5
obols and 4 drachmas. The other two kinds of grapes recorded in this period had the same
two fold classification as the previous kinds, but were black in colour (uélava). The price
of the under-guarantee grapes was between 2 drachmas and 2, 5 obols and 4 drachmas,
whereas those without guarantee cost between 3 drachmas and 3 drachmas 2.5 obols
(Table 1V.2).

Grapes classification | Early (white) grapes prices Black grapes prices
Under-guarantee 3 - 8 drachmas 2 drachmas and 2. 5 obols - 4
drachmas
Without guarantee 2 drachmas and 2.5 obols - 4 3 - 3drachmas 2.5
drachmas
Table 1V.2: Prices of grapes types based on data collected from demiourgoi lists of the fourth
century BC.

Grapes were classified into under-guarantee and without guarantee types, and the
higher price of guaranteed grapes is probably an indication of their different economic
value. Comparing the highest price per obols of under-guarantee and without guarantee

early (white) and black grapes reveals under-guarantee grapes were more expensive
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(Figure 1V.4). The word ‘under-guarantee’ (tpoxAncioc) may be the key to interpreting
this matter. It derives linguistically from the word mpoBeouic which means ‘day
appointed beforehand’, suggesting there was a fixed or limited time within which money
was to be paid. Catherine Dobias-Lalou (pers. comm.) mentioned that the word
‘guarantee’ probably refers to a contract made between the cultivator and the buyer a long
time before the crop was harvested for a price and/or quantity fixed in advance. It is thus
reasonable to suggest that buyers were perhaps guaranteed a fixed quantity of grapes in
order to produce raisins for making wine or that they may have traded the grapes locally

as a fresh product.
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Figure 1V.4: The highest prices per obols of the under-guarantee and without guarantee of both
early (white) and black grapes.

The grape sequence was eighth in the list of twelve products on most of the
demiourgoi records of the fourth century BC. However, wine was absent from this
epigraphic data. Nevertheless, Herodotus provided an indirect hint about wine production
which should not be ignored (V. 199). He stated that there were three harvest seasons in
Cyrenaica in three different landscapes, and the result is that after the first harvest had
been eaten and drunk, the following yield became ripe and ready to harvest (...dote
gkménoton e Kol KataBéfpotol 0 TpdTOG KAPTOC Kol O TEAELTATIOG GLUTAPAYIVETAL. .. ).
The product which is both edible and drinkable after processing (éxnérmotat from the verb
ékmive, which means ‘drink out’) is most likely to be grapes. However, in view of the
lack of excavations and the use of Greek sites by the Romans, Herodotus’ hint cannot be
regarded as solid evidence that wine production took place at Cyrenaica in the classical

period.
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Raisins are also well presented in the demiourgoi lists of the fourth century BC.
They were recorded in most texts almost at the end, but before olives and olive oil.
Though the measurement unit has not been identified, its price was displayed. Raisins in
general were cheaper than grapes of different types, and ranged in price from between 4
obols and 3 drachmas and 2 obols. The higher price occurred only once (App. Il. D. 6.
DMI 13), and its peak may have been due to a poor grape harvest. The suggestion is more
likely, because the best quality grapes of that year sold for 8 drachmas according to the
same text. However, raisins in this inscription were unusually recorded before the varied
grapes types. Raisins appeared after grapes in the other five inscriptions which
represented them alongside all the kinds of grapes (see App. Il. D. 6. DMI 1, 3, 4, 5, 6).
Therefore, the change in position of raisins in the product list and the higher price in
inscription DMI 13 may mirror its economic significance as a traded commodity in the

regional or inter-regional market.

I1VV.3.5 Epigraphic evidence of grapes cultivation, raisins, and wine production at

Cyrenaica in the Hellenistic period

Grapes and their products appear in more detail in the demiourgoi lists of the
third/second centuries BC. The same four kinds of grapes and raisins sold in the fourth
century BC are found again in the data of this period, alongside wine which appeared
from the beginning of the third century BC (App. II. D. 7. DMI 25). Although much of
the information about the products indicated by the demiourgoi epigraphy is illegible or
missing, wine and raisins at least seem to have been present on each list. Wine, for
example, appeared in 8 out of 9 inscriptions (Figure 1VV.5). Wine and raisins were well
represented in this epigraphic data, in contrast to the different kinds of grapes (Figure
IV.5 and Figure 1V.6).
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Figure IV.5: The number of the 3/2" centuries BC demiourgoi inscriptions mentioning
different types of grapes, wine and raisins, arranged according to the general order of citation
the crops in these inscriptions.
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Figure 1V.6: The percentages of wine, raisins and the other types of grapes present in nine
demiourgoi inscriptions of the third/second centuries BC (excluding the unidentified types of

grapes).

The products of the Hellenistic period were represented in a quite different way
than those of the fourth century BC. The most noticeable change is that wine and raisins
were recorded before the various types of grapes, unlike in the previous century when
raisins were recorded at the end before the last two crops (see Figures 11.10, 12 above).
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The products were also reported in both semesters. In addition, the wine and raisin
measuring units were now frequently identified. Wine was measured by the smireus
(opevg) and raisin by the talent (téAavtov). Similarly, the prices of wine and raisin
were mentioned, although unfortunately the grape prices are completely missing. Raisins
are represented by two dissimilar costs, according to two different texts. It sold at 20 or 7
drachmas per talent (App. 1l. D. 7. DMI 19, 22). The talent (tédAavtov) corresponded to
€.27.40 kg (Stroud 1998: 54-5). If so, this large quantity was probably sold to traders
rather than ordinary citizens. The price of Cyrenean raisins obviously increased to reach
as high as 20 drachmas in the Hellenistic period, in contrast to the fourth century BC
when it did not exceed 3 drachmas 2 obols per talent. The high price of raisins and the
change in its position within the demiorgoi records of these two centuries can be

considered a sign of its importance as a traded commaodity.

The demiorgoi inscriptions also mention wine, the other important product of
grapes. The first mention was in a text dated to 290-280 BC (App. II. D. 7. DMI 25).
Wine cost 40 drachmas per smireus (oupevg) in DMI 19 and DMI 25 inscriptions.
However, inscription DMI 22 indicates lower prices of wine at 7 and 8 drachmas per

smireus in both semesters (App. 11. D.7; Table 1V.3).

Insc. Wine | Raisin | Cumin | Wheat | Almond | Oil | C.hay | Straw | Peas
DMI 22 7 7 7/8 5 15/6 8 40 10
DMI 19 40 20 20 - - - - - 24
DMI 25 40 - - 9 - - 32 - 6
Table 1V.3: Prices in drachma for various products in three demiourgoi inscriptions (App. Il.
D.7).

The higher price of wine in the inscription mentioned above (DMI 19 and DMI 25)
cannot be compared to the price of wine outside Cyrenaica, because we are still unsure
about the size of the local measurement unit (smireus). In addition, as the wine prices
appear in three inscriptions only and we are not sure about the approximate date of two
of them, it is difficult to interpret the high difference between wine costs. While we cannot
rule out the impacts of inflation, the fact that in DMI 19 the cost of wine is double that of
raisins, unlike their equal costs in DMI 22, this suggests that other factors may be
responsible for the price fluctuation. However, some questions can be addressed here. In

contrast to DMI 22, if one assumes that a poor grape harvest in inscription DMI 19 made
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wine more expensive, why did this not also affect the price of raisins? Was the high price
of wine due to high global market demand?

The significance of wine and raisin production can be understood from their
considerable presence alongside different kinds of grapes in the epigraphic evidence of
the fourth-to-second centuries BC. The lists of the fourth century BC named 15 products
including cereals, legumes, some types of fruit, olives, olive oil and two sorts of hay (see
Figure 11.12 above). Grapes and raisins comprised about a third (5 out of 15) of the total
number of the recorded products in the fourth century (Figure 1V.7). Alongside wine, they
represented more than a quarter of the products listed during Hellenistic era (see Figure
11.10 above and Figure 1V.8). The decline of the percentage of these products in the
demiourgoi epigraphic data to a quarter in the Hellenistic era is not an indication of its
lower agricultural significance. This change was because nine other new products
appeared in late inscriptions, comprising a range of pulses types, which had been recorded
together under the term (6ompia) in the fourth century, in addition to almonds, garlic and

onion.

Grapes and
raisins, 5,
33%

Other
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Figure IV.7: The percentage of the recorded grape types with raisins and the percentage of other
named products in the fourth century BC (Based on the account of the demiourgoi).
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Figure 1V.8: The percentage of the recorded types of grape, their products (wine and raisins)
and the percentage of other named products in the third/second centuries BC (Based on the
account of the demiourgoi).

Grapes, raisins and wine have a noticeable presence in both the epigraphy of the
demiourgoi in the fourth century BC and Hellenistic period comprising 33% and 24%
respectively of the commodities named. This can be considered evidence of their
important agricultural and economic contributions. Wine and raisins seems to have been
exported, at least from the beginning of the third century BC. This can be inferred from
their high prices in this era, although the value of the unit used has not been identified
yet. The fluctuating prices of these two products in the third and second centuries BC is
probably a sign they were following a Mediterranean market (Catani 1985:149).

Nevertheless, lower prices could also reflect a glut year, or poor quality vintage.

The local wine amphorae of this period found in Euesperides and Berenice provide
further evidence of local commerce of this commodity (Riley 1979:199-21). Furthermore,
the abundance of wine in Cyrene in the first half of the third century was noted by

Theaetetus of Cyrene. This figure can be implicitly understood from one of his epigrams:

YelnoTog olvaBévto TOV Aviaydpem pHéyav oikov £k vokTdv Eladev mhp
vrovelpdpevov dydmkovia & apBuov €levbepot dppya 6oVA0LG THG

€xOpTic TN g TVPKAiTg ETVYOV.
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The secretly creeping flames, on a winter night, when all were heavy
with wine, consumed the great house of Antagoras. Free men and slaves

together, eighty in all, perished on this fatal pyre (Anth Gr 7.444).

This text includes some important implications of high-status life in the Cyrenaican
countryside in which large quantities of wine were made available, even for slaves. This
figure is implicitly reflected in the Theactetus’ description which indicates that all
residents, including their slaves, in the big house, or more likely a palace, did not notice
the fire and all perished. This was because they had drunk too much wine. This is a

supporting idea for the abundance of wine in the rural area around Cyrene.

The presence of grapes and wine of Cyrenaica in the Greek and Roman sources also
noticeable (App. I. A. 3). Grapes represent an obvious presence in this data alongside
olives and olive oil as the main cultivated fruits (Figure 1V.9; App. I. A. 2, 3). It is
important to mention that although grapes were not mentioned by Theophrastus, there are
clear hints from the mid-fourth century BC. Most of these appeared in the data of the
period spanning from the mid-fourth to the first centuries BC. This probably demonstrates

the economic importance of these products in this period.
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Figure 1VV.9: The number of references to Cyrenaican grapes and olives in the literary sources in
the period between the mid-fourth and the first centuries BC.

Grapes appear to have been one of the most distinctive features of Cyrene’s

territory. This figure is reflected by the sculptural relief from Cyrene dated to the second

century AD (Figure 1VV.10). A most interesting aspect of this iconography is that the

sculptor used vineyards with ripening bunches of grapes to represent Cyrene’s territory.
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Marshall (1997:179) stated that the presentation of this iconography did not change over
time from the Greek to the Roman period. This may indicate that the Cyreneans were
proud of this representation. Grapes were probably associated with a local cult of the
nymph Cyrene, because she was mentioned together with raisins in a sacred Cyrenean
law dated to the mid-fourth/third centuries BC (IGCyr051900).

Figure 1V.10: A relief representing Libya crowning the nymph Cyrene. Source: British
Museum. n0.1861, 1127. 30; for the inscribed text see GVCyr029.

I1VV.3.6 Documentary evidence of grape cultivation and wine production at
Cherronesos (Ras et-Tin) (east of Darna) in the second century AD

Viticulture seems to have been practised in different parts of Cyrenaica, even in
regions less fertile than Cyrene. The papyrus Vaticanus Graecus Il of Cherronesos is
important evidence of grape and wine production in the district located between the

Cyrenaican pentapolis and western Marmarica (Catani 1985:150). The most important
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data provided by this papyrus was a record of average wine production between AD 175-
190 (Columns IX-XII). It contains a great deal of data about viniculture in this zone.
Vines appear in 22 out of 77 (29%) cadastral records of different cultivated products
(Figure 1V.11). The presence of vines among the other products in about a third of the

cadastral reports is probably evidence of its agricultural importance.

Cadastral
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Figure IV.11: The percentage of the cadastral records that indicated grapes among the total
records of the papyrus Vaticanus Graecus Il.

The papyrus was concerned with the area of plots, the product type, the average
wine production of each plot in the years AD 175-180, the income of each plot in denarii
for AD 190, and the cultivated land types (Table 1V.4). The value of these records lies in
the distinction between two patterns of cultivated vines. One type of viticulture featured
vines alone, while the other cultivated vines along with figs. In addition, the document
included the numerical data of wine production in a specific year in each land unit,
expressed in multiples of the aroura (dpovpa), which equals 2,025 square meters. The
average of a vineyard was 1-2 aroura and produced between 4 and 5 ceramia (kepapov:
an object made of clay and may describe many containers of different shapes and size
(Catherine Dobias-Lalou, pers. comm.). Therefore, the exact capacity of the ceramia is
still questionable. Catani (1985:150) suggests that the ceramia seems to correspond to
c.34 litres. However, it is reasonable to consider that its capacity was similar to the doliae
of Lamluda (east of Cyrene), where 20 of them have been recorded and they were
associated with wine production (Buzaian 2009: 47, 52). Their average capacity at c.75
litres is used for estimating the capacity of the wine production in Cherronesos (Ahmed

Buzaian, pers. Comm.).
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Text Areain | Crop Average wine production of | Inc. of each Type of land

aroura 5 years AD 175/6- 197/80. area in AD 190
X.37,38 Y Vines 1 ceramion 20 denarii Missing
X.46-XI. Y Vines % ceramion 10 denarii Woodland
1 (mhevpn) vamn)
X.35,36 | 4%, Y5 | Vines+ | 2 ceramia of wine; 5 800 denarii A walled area
Yea Figs medminoi figs (toTyo¢)
Table IV.4: Samples of the data provided in the papyrus Vaticanus Graecus Il (Catani
1985:153).

Catani (1985:154) interpreted the quantities of wine recorded in the papyrus as an
indication of fairly low production levels, possibly due to the type of viticulture practised
rather than the size of the plots used. However, the pattern of growing figs with grapes
was known in the region, as discussed above. Nevertheless, the majority of the recorded
quantities of wine in the papyrus represented areas which cultivated grapes only, so these
levels of wine production were probably normal, especially if one considers a higher
capacity of the ceramia at 75 litres. However, these records indicate that grape cultivation
was widespread in the region. One should bear this in mind when discussing the role of

viticulture in Cyrenaica’s more fertile lands further west.

1VV.3.7 Assessing wine production capacity of Cherronesos (Ras et-Tin) based on

the second century AD papyrus

Assessing the Cyrenaican capacity for wine production requires a detailed study of
the archaeological evidence, such as wine presses, vats, amphorae and other
manufacturing facilities, as well as the probable techniques used to make wine. This is
beyond the scope of this thesis. However, the data of the papyrus Vaticanus Graecus Il
can be used to determine the capacity for wine production in semi-arid lands, as it
mentions the quantity of wine production per aroura (dpovpa). As the aroura equals
about 2025 m2, one hectare would include (10,000 + 2025) = c. 5 arourai. The aroura’s
yearly production has been calculated at around 4-5 ceramia (Catani 1985: 154).
However, it was probably slightly more, as the wine yield of ' aroura was described
three times at %2, % and 1 ceramion (giving a range of 4-8 ceramia per aroura). This
variety in the quantity of wine produced by an eighth of an aroura seems to have been
due to the nature of the environment in different topographic areas, as the document
recorded. It mentioned different types of lands where either only grapes or grapes and

figs were cultivated. A land of wheat or corn (y7j ottiky) is an example of a land type.
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However, two of the wine quantities were grown in woodland (mAevpn vémn), while the
land type used to cultivate the third is unknown. Catani (1985: 54) stated that the term
mAevpn vam is an indication of vineyards in the Cherronesos district; the vine seems to
have usually been grown in the fertile wadi beds (fertile valley areas). It is important to
mention that these three samples represented the total production of areas which
cultivated only grapes. The density of vines in each type of land may also have affected

the volume of wine production.

While the data provides different figures for wine production, it does not provide
the quantity produced by one aroura of grapes. However, as it records different wine
quantities gained from an eighth of an aroura, it is possible to approximate the minimum,
average and maximum yield of a complete aroura (Table IV.5). The minimum wine
production per ' of aroura was ¥ ceramion, one aroura would yield around 4 ceramia (8
x 15). As the ceramion equals c.75 litres, the aroura would therefore yield (4 x 75) 300
litres of wine per annum. As there are approximately 5 arourai in one hectare, each
producing 300 litres, the minimum total of the annual wine production per hectare at
Cherronesos (Ras et-Tin), would be (5 arourai x 300 L of wine) ¢.1,500 litres of wine.
This mathematical estimation and another two levels (average and maximum) of wine

production per hectare are explained in Table V1.5 and Figure 1V.12.

Land Equivalent | Number of | Wine prod. in | Total wine prod. | Wine prod. per (ha)

unit aroura per | ceramia  per | per aroura
hectare aroura
aroura | 2025 m2 10000 + 2025 | (8 x %) = 4 | 4 x (c.75 L) = | 5 arourai x300 wine
=5 aroura ceramia 300 L L=c. 1,500 L
(8 x %) = 6|6 x (c.75 L) = | 5 arourai x450 wine
ceramia 450 L L=c. 2,200 L of wine
(8 x 1) = 8|8 x (c.75 L) = | 5 arourai x600 wine
ceramia 600 L L=c. 3,000 L of wine

Table IV.5: Estimating wine production per hectare based on determined three different
quantities per hectare.
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Figure 1V.12: Three levels of estimated wine production in litre per hectare.

The average productive capacity of wine per hectare at ¢.2,200 litres in Cherronesos
(Ras et-Tin), seems to have been reasonable in an area less fertile and with a lower level
of annual rainfall than other parts of the region. This may lead me to suggest that
Cherronesos was probably able to cover its local needs for wine as it was a small town,
and there was probably a surplus to export as the town had a port. However, this depends
on its population density. Whatever the case in Cherronesos (Ras et-Tin), the wine
productive capacity of this area can help us to measure the capacity of other parts of the
region. A question that can be asked here is: how many kilograms of grapes would
produce ¢.2,200 litre of wine? In other words, how many kg of grapes had been yielded

per hectare at Cherronesos (Ras et-Tin)?

Modern studies provide close figures of wine quantity in litre that can be gained
from 1 kg of grapes. Zeppa (2007) suggested that 100 kg of grapes could produce 60-80
litres of wine. In addition, another study conducted by the FAO (2009: 10) indicated that
one kg of grapes could yield, after fermentation, around 0.7 litre of finished wine.
Robinson (2015) also stated that the maximum yield of wine is 100 L per 150 kg of grapes
in current time. These estimations are about the same ratio given by FAO (2009: 10) at
0.7 per 1 kg. However, it is unrealistic to assume that people in ancient times using simple
industrial techniques could produce as much wine as today. The 0.6 litres more likely
represents the average wine production from one kilogram of wine grapes in ancient
times. If this was the case, then the Cherronesos’ average estimated productive capacity
per hectare of ¢.2,200 litres of wine would have required a yield of ¢.3,700 kg (two
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tonnes) of grapes (see the minimum, average and maximum figures in Table 1V.6). In
other words, one hectare in this area could produce two tonnes of grapes and ¢.2,200 litres
of wine. This figure can be used to measure wine production via grapes productive

capacity per hectare.

Wine in litre Grapes (kg) Grapes (tonne)
1,500 L c.2,500 2.5
2,200 L c.3,700 3.7
3,000 L ¢.5,000 5

Table 1V.6: Levels of grapes and wine production of different types of land estimated based on
data indicated by the papyrus of Cherronesos.

I1VV.3.8 A quantitative assessment of wine production capacity per hectare of a

selected area based on the modern pattern of grape cultivation

1VV.3.8.1 The selected area

The area located to the west and south of Cyrene, the coastal area west of Apollonia
and the territory around Balagrae (al-Beida), is rich in archaeological data connected with
wine production (Figure IV.13). This represents vital activity relevant to wine-making
that was practised in the Hellenistic and early/mid-Roman periods. This section will
present all the data found so far in the region, including evidence relating to amphora 1
(Hellenistic and mid-Roman), amphorae kilns, wine presses, treading floors (which were
usually mortared), vats, collecting vats and dolia (App. Ill, A, B and Figure 1V.14). It
should be noted that amphora kilns and vats could also be related to olive oil production
or fish processing. The wine presses, treading floors, collecting vats and dolia are
therefore considered more solid evidence of wine production in Cyrenaica in the proposed
area. Presses included here are thought to be for wine not oil because they were associated

with treading floors.
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Figure 1V.13: Distribution map of wine making sites in the selected case study area. Yellow:
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Figure IV.14: Distribution map of wine making sites in Cyrenaica. Yellow: previously
investigated. Red: newly discovered and not published.

It is important to mention that investigating the spots where the published and new
archaeological evidence of wine production has been found demonstrates their density in
the area between Sattlona and Goat Giaras south of Balragrae, and Apollonia and Gasr-
al Hamam just west of Al Hania on the Cyrenaican coast (Figures. IV. 13 above and 14;
App. llI. A, B). This shows that this area includes a higher number (65%) of the elements
used for wine production (Figure 1V.15 and Figure 1V.16). Therefore, the agricultural

productive capacity of grapes and wine, in this area, is investigated.
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Figure 1V.16: The percentages of recorded archaeological elements representing features of

wine production in the selected area and the other parts of Cyrenaica.
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Another important reason for selecting this area is its soil quality and annual
rainfall. This leads one to expect a higher production of grapes and wine in the case study
area than that of Cheroneses (Ras et-Tin). Wilson (2004:148) stated that the Cyrenaican
landscape is generally very appropriate for growing grapes. In addition, FAO (1969: 61)
indicated that the soil of Massah (Airtimes) and al-Beida (Balagrae) is also suitable for
growing wine grapes. The proposed area thus seems to be more suitable for this kind of
fruit than any other part of the region. This can be also seen from the accounts of ancient
sources (App. I. A. 3). The most important intimation is that of Pseudo-Skylax (108), who




mentioned that there was a harbour in the gulf of Phycus called Ampelos (&umeioc)
(modern Al-Hamama) (Purcaro 1976: 326). An interesting point is that the word
(Gumelog) means ‘grape-vine’. This may indicate that the harbour was known for
exporting wine from the Hellenistic era, or that the fruit was commonly cultivated in the

area around this site.

The value of the selected area as a grape producer is also reflected by the presence
of a wine factory in Al Bayda during the Italian occupation, as mentioned above (FAO
1969: 166, 172). The factory was supplied by grapes from al Bayda (Balagrae) itself and
Messa (Artimis), about 10 km to the west of al Bayda and about 13 km south-west of el-
Hanya harbour (Aptouchou). The area located to the west and south of Cyrene and to the
west coastal line of Apollonia up to el-Hanya and around Balagrae (al-Beida), thus
appears to have been the most fertile area for grapes in the region in both the past and

present. | shall next try to estimate its capacity for wine production.

IVV.3.8.2 Quantitative evaluation of the wine production capacity of the case
study area based on modern patterns of grape cultivation (with comparison to the

figures relating to Cherronesos)

This section estimates the proposed area’s capacity for wine production using a
similar approach of that used at Cherronesos (Ras et-Tin). Some modifications are needed
because of the different available data, as clarified in the Table IV.7. Only one
quantitative study of grape production has been conducted by FAO (1965: 32). This has
been used in this calculation, because it provides grape quantity production per hectare.
The study stated that grape production in the area with good annual rainfall (500-600 mm)
was estimated at 3-5 tonnes per hectare from between 1,100-1,600 plants. The average
grape production per hectare would thus be 4 tonnes (4,000 kg). If one assumes that
producing 0.6 litre of wine by the ancient method requires 1 kg of grapes, 4,000 kg would
yield about 2,400 litres of wine (4,000x0.6). Wine production capacity per hectare was
thus around 2,400 litres. This is a bit higher than the average capacity of Cherronesos
(Ras et-Tin), which | have above estimated, based on quantity of wine provided by the
papyrus of the second century AD, at ¢.2,200 litres of wine per hectare (Figure 1V.17).
The question then is how many litres of wine were gained from the case study area during

the ancient periods?
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Area Available Estimated How
Cherronesos | Wine yield per Wine in L per | based on wine production of %
aroura hectare ceramion per aroura given by
the papyrus of the 2" AD
Grape Estimated based on modern wine-
production per | producing methods with some
hectare modifications
Case study | Grape production Wine yield per | Estimated based on modern wine-
area per hectare (FAO hectare producing methods with some
statistics of 1965). modifications

Table IV.7: Estimating Cherronesos’ grape production per hectare based on wine quantitiy per
aroura provided by the papyrus and estimating wine production of the selected area based on
grape production per hectare.

2400

2200

Selected area Cheronesos (Ras et-Tin)

Wine production (in Litre) per (ha)

Figure 1V.17: The estimated wine production (in litre) per hectare of Cherronesos and the case
study area.

1VV.3.8.3 Applying modern classifications of land classes within the selected area

to all of ancient Cyrenaica (Greek and Roman)

It is implausible that all the land in the case study area was used to produce grapes.
However, the potencial area can be estimated based on modern classification of the land
classes in two parts of the selected area and applied to the total zone. FAO (1969: 70)
classified the land of Al Hania (Aptouchou) into classes I, Il, Il and 1V, the first two of
which were suitable for growing vines. They also estimated the number of hectares for
each class. FAO (1969: 70) argued 20% (c. 500 hectares) of the available land at Al Hania
(Aptouchou) fell within classes I and I1, while classes 11l and 1V made up the remaining
80% (c. 2,000 hectares). However, the other example of Al Useta represents a hilly area
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situated on the first escarpment (FAO 1969: 83). This indicated a higher percentage of
land in classes | and 11 than that of Al Hania, comprising (46%) 2,500 hectares, whereas
(54%) 3,000 hectares represented that of class I11.

As there are no statistical approximations of land classes | and Il of the whole area
under question, the total figure of Al Hania (Aptouchou) and Al Useta has to be applied
here. The total arable lands fall into classes I and Il at Al Hania and Al Useta, made up
35% (3,000 out of 8,500) of the total lands of both sites (Table 1.8 and Figure 1V.18).
Therefore, this figure has been used. The overall case study area represents about 1,000
km?, and includes ¢.100,000 hectares (1,000 km? x 100). However, in light of modern
reclamation works, it is reasonable to suggest that only half of this area (50,000 hectares)
was probably cultivated by the Greeks and Romans. Thus, based on Al Han