AVICEPTALIUM
TOM 13

Nataliya Ivanova
Haraaunsa MBanoBa

Socioeconomic Implications of
Cereal Crop Production in Inland Thrace
during the Late Iron Age

ConHasHY 1 MKOHOMHYECKH aCIIEKTH Ha
IIPOM3BOACTBOTO HA 3bPHEHH KYATYPH BbB
BbTpeniHa Ipakus npes KbCHOXKEASI3HATA eI0Xa

rrewwwnl . 4.\ . IEWWEWWN

Doopoon oooooao

gcooooo|/@MAMR | & ARAR | gppooao
TITEN BTN T

Codus 2019






SOCIOECONOMIC IMPLICATIONS OF

CEREAL CROP PRODUCTION IN INLAND THRACE
DURING THE LATE IRON AGE

COUMATTHU U UKOHOMWYECKW ACTIEKT HA
MPON3BOACTBOTO HA 3bPHEHW KYJNITYPU
BbB BbTPELUHA TPAKW/A MPE3
KbCHOMENIASHATA EMOXA



DISSERTATIONS / AMICEPTALII
VOLUME 13/ TOM 13/
Nataliya Ivanova
SOCIOECONOMIC IMPLICATIONS OF CEREAL CROP PRODUCTION IN INLAND THRACE
DURING THE LATE IRON AGE
Haranna Visanosa

COLMAIHN 1 MKOHOMMYECKHM ACITIEKTU HA ITPOM3BOACTBOTO HA 3bPHEHM KYJITYPU
BDBB BBTPEIIHA TPAKIA ITPE3 KbCHOXEJIA3SHATA EITOXA

© Publisher:

National Archaeological Institute with Museum - BAS
Editor in chief: Associate Professor Dr. Lyudmil Vagalinski
Scientific editor: Associate Professor Dr. Lyudmil Vagalinski
Layout editor: Rositsa Kaneva

Printed in Bulgaria

All rights reserved

ISSN 2603-3100 (online)

ISSN 2603-3097 (print)

ISBN 978-954-9472-72-1 (print)
ISBN 978-954-9472-73-8 (online)

© Usparen:

Hamyonanen apxeonmormdecky MHCTUTYT ¢ Myseii - BAH
[maBen pegakrop: doy. 0-p /Ioomun Bacanumcku
Hayuen pegaxrop: doy. 0-p /Iroomun Bacanumcku
[Ipenmeyar: Pocuya KvHesa

Ormnevareno B bparapnsa

Bcuyxn npasa 3anaseHn



AN
rawwwwal o 4.\ o IFEwwww)
nooooo|mammm| m |[mmmm (333333
annn ) (ennn
1892 - 1921 - 1948

BBJIFTAPCKA AKAQEMUA HA HAYKUTE
HALMOHANEH APXEONOTMYECKM MHCTUTYT C MY3EM
BULGARIAN ACADEMY OF SCIENCES
NATIONAL ARCHAEOLOGICAL INSTITUTE WITH MUSEUM

ANCEPTALINW / DISSERTATIONS
TOM 13 /VOLUME 13

Nataliya Ivanova
Haranna IBaHoBa

Socioeconomic Implications of
Cereal Crop Production in Inland Thrace
during the Late Iron Age

ConyamHyu M NKOHOMIYECKN aCIIeKTH Ha
IPOU3BOACTBOTO HA 3bPHEHN KYITYPH BbB
BbTpelIHa Tpakusa nmpe3 KbCHOXKeNA3HATa enoxa

Codus 2019
Sofia 2019






CONTENTS

ABSTRACT ... bbbt

ACKNOWLEDGEMENTS................

CHAPTER I. INTRODUCTION
I.1. TERRITORIAL AND CHRONOLOGICAL FRAMES .......cccceoiiiiiiiiiiiiiniiiiccccenes 10
[.2. THE LATE IRON AGE BACKGROUND .....c.ccccceiiiiiiiiiiiiiiririccieieee st nene 11
1.3. DEFINING CEREAL CROP PRODUCTION......c.cetriiiierieiiriririieeeierereresesen e sessssesssesesesenens 13
[.4. HISTORY OF RESEARCH.......cooiciiiiiiiiiiicicii st ssss s 14

CHAPTER II. RECONSTRUCTING ANCIENT FARMING PRACTICES........cccoovuviiinirriiciriiciniccnsienennns 18
II.1. ARCHAEOLOGICAL RECORD .......cooiiiiiiiiiiiiiiiii s s 18
I1.2. CEREAL CROPS AND THE PALAEOENVIRONMENT .......ccccviiiiiiiiiiiiicccceecciinas 19
I1.3. LITERARY AND ICONOGRAPHIC SOURCES.........ccooiiiiiiiiiiicicciiiiccceeeesseeess e
I1.4. ARCHAEOBOTANICAL STUDIES .......ooiciieieieiiiiiitteeieieesesse e se st sessssss s ssesesenene
I1.5. ETHNOGRAPHIC AND EXPERIMENTAL STUDIES
I1.6. CONCLUSION ..ottt bbb bbbt

CHAPTER III. PRODUCTION OF CEREAL CROPS ...ttt sesssessssesenens
II1.1. CULTIVATION TECHNIQUES AND TOOLS .....ococetriieiriieiriereirieieireeteieeieeeieseseesseesesessssessssesenns

IIL1.1. PLOUGHING ..ottt

III.1.2. THE USE OF A HOKE.......ociiiiiicceeetenr ettt ssasae

ITII1.3. SOWING ..ottt bbbt

IIT1.4. HARVEST ..ottt et

II1.1.5. THRESHING AND WINNOWING ......coceisiiiricrriiciriietsitieisieseseeeiessisesesssesssesesessssessssssesssssnes
I11.2. ORGANISATION OF CEREAL CROP PRODUCTION IN THRACE......

II1.2.1. AGRICULTURAL REGIME .......c.ccceeiiiiiiiiiiinniiccccceeae

II1.2.2. QUANTITY OF THE PRODUCE ........cccccecevvrvrreennen

I11.2.3. STATE AND AGRICULTURE .......ccooiiiiiiiiiiiciiiiiciiiiscie s sesssasnns
IT1.3. CONCLUSION ..ottt bbb bbb

CHAPTER IV. STORAGE OF CEREAL CROPS .......couriiiiiiiiciicciicieiecietie s sens

IV.1. MODELS OF CERAL CROP STORAGE .......ccccciiiiiiiiiiiiiiciiiicis s
IV.1.1. SUBTERRANEAN PITS ...t
IV.1.2. STORAGE CONTAINERS AND STRUCTURES.........cccceiemmiirieeereesseeeerere e
IV.1.3. STATE OF THE STORED PRODUCE ........ccooeiniiiiiiiiiiniiiicieicissisisssssssnsssssssssssssessasnes

IV.2. STORAGE OF CEREAL CROPS IN LATE IRON AGE THRACE ........ccccoovuiiviiiiiiriicniiccnricnnnes
IV.2.1. SUBTERRANEAN PITS AND ABOVE-GROUND STRUCTURES
TV.2.2  PITHOL ...t
IV.2.3. OTHER STORAGE CONTAINERS.......cccocooiiiiiiiiccici e

IV.3. SOCIOECONOMIC IMPLICATIONS OF STORAGE PRACTICES IN LATE IRON AGE THRACE .62

IV.4. CONCLUSION ..ottt 64

CHAPTER V. GRAIN PROCESSING DEVICES.......ccoooiiiiiiiiiiiniininieieiiciiie e ssssssessssesenens 65

V.1. DEVELOPMNET OF GRINDING TECHNOLOGY ....coovoeuiiiiiiniciriicisiiieiieiessieieseeseesesesssssessnesenns 65
V.1.1. PREHISTORIC GRINDING STONES........cocooiiiiiiiiiiiiccicc s 65
V.1.2. OLYNTHUS MILL AND ROTARY QUERN......ccocoiiiiiiiiiiiiiccicciiiceeeeeee e 66

V.2. OLYNTHUS MILLS FROM THRACE. DISTRIBUTION AND TYPOLOGY ....cccccoevmviriiiierererennnne 70
V.2.1. FINDS FROM SETTLEMENTS .......cccoiiiiiiiiiiiciiieeisicsiis s sssssseses
V.2.2. FINDS FROM BURIAL AND RITUAL CONTEXT
V.2.3. OLYNTHUS MILLS AND ORE PROCESSING......ccccevumimiriimeirieieiicieiiereitiessiesessssesessssesenssaenes
V.2.4. SURFACE FINDS ...t
V2.5 TYPOLOGY ..ttt

V.3. PROVENANCE AND TRADE OF OLYNTHUS MILLS .......ccocociiiiinirirrireceerereenereeeieseeeeeseneseseneens

V4. CONCLUSION ...ttt bbb sssa s s

CHAPTER VI. CONCLUSIONS ...ttt sssse e sesss s sssssens




VLI SUMMARY ..ottt bbb bbb

VI.2. FUTURE RESEARCH
REFERENCES.......ccccooeviiinniccnnen
PESIOME ...ttt et e ettt ettt nna
APPENDIX A. CEREAL REMAINS FROM BULGARIA - SECOND HALF OF THE FIRST
MILLENNTUM BCi....oouuiiiiiiniiiieceneiesiesisiesseasesase s sasees e sss s ssse s sas s sssessessse e sssessssssesssessnsssessesssesssessees 129
APPENDIX B. DOCUMENTARY AND ICONOGRAPHIC SOURCES .......ccecriurireriieeeeeenireneneenseeesenens 130
APPENDIX C. CATALOGUE OF OLYNTHUS MILLS ......coooiiiiiiiiiiiiiiiiicisssce e 138
FIGURES ... e bbbttt 145
PLATES .ottt e sttt bbbttt an e 169
LIST OF FIGURES
Fig. 1. Map of Thrace with the main geographical feattures.........c..ceueeureurrcrrerriceneirecneneereieeesereeesereeeeeseneeees 147
Fig. 2. Major archaeological sites mentioned in the teXt........cccccviiniiinininiiiiccns 147
Fig. 3. Sites with archaeobotanical samples from LIA Thrace.........cocoovinnniniiciciiisisiccsccseis 148
Fig. 4. Scenes representing ploughing: a) Attic black-figure neck amphora (after Boardman 1993, fig. 67);
b) Attic black-figure kylix, detail (CVA, NOLG4) ....coveveuiuereirireiciriieieineeenseieeeesesseeessessesesseasesessessesessessesessesnesens 148
Fig. 5. A terracotta statuette from Boeotia representing a ploughman with a pair of oxen (after Isager,
SKYdSgaard 1992, PL. 3.1) ...ttt sttt eae ettt ettt 149
Fig. 6. Amphora stamps representing an ard: a) Thasos; b) the Athenian Agora (photo Ch. Tzochev) ......... 149
Fig. 7. Reliefs on funerary stelae from Thrace: a) funerary feast (after Benennxos 1981, 06p. 28); b) part
of a relief of the Thracian horseman (after Seure 1912, fig. 29) .....cccevurerrerrrcnererceneinicrereeeererseeeeserseeensenseees 150
Fig. 8. Construction elements of an ard (after Isager, Skydsgaard 1992, fig. 3.1) ...cccocvvverrerrevcrrerrevcererrecnrernenee 150
Fig. 9. Types of wooden ard in Bulgaria (after Bakapencku 2007, 06p. 34-38) ......cccocuvvuvinirinininiiniininniininnns 150
Fig. 10. Finds of spoon-shaped iron ploughshares in inland TRrace.........ccoceeerereccneneceneinecnernecenernecnnenneees 151
Fig. 11. Iron ploughshares from: a) Kaloyanovo (after Ynunkosa 1969, 60, 06p. 16); b) Sboryanovo
(after Crosinos 2000, 19, 06p. 25.2); c) Debelt (after Bama6anos 1999, 69, 71, 00p. 12)...c.cvueuerreeeeerencerincenne 151

Fig. 12. Iron ploughshares from: a) Uste (after Muues 1961, 421, 06p. 5); b) Seuthopolis
(after Yanrosa 1972, 38-39, 06p. 23, 24); c) Seuthopolis necropolis (after Ci¢ikova 1968, 120-121, fig. 4) ....152

Fig. 13. Finds of hoes in inland TRIace........cccoiiiiiciciic s 152
Fig. 14. Hoes from: a) Sboryanovo (after CrosiHoB 2000, 19, 06p. 25.6); b) an axe-mattock from

Babyashka Chuka (after Tonkova 2005, 179, tabl. IL12).....cccocruceunerrieurerrrcrrerneceneineecererneseeserseeeesesseeessessescssessenes 153
Fig. 15. Scene on an Attic black-figure amphora representing Perseus with a sickle (CVA, No 302926) .......153
Fig. 16. Sickles: 1 - non-serrated; 2 — serrated (after JomakoB 2010, 00P. 58) ....c.cvvuevreecrrerrecerersecenerneennernenes 154
Fig. 17. Finds of iron sickles in inland TRIace........cccoocuiiiiiiininiiiniiiic s 154

Fig. 18. Sickles from: a) Sboryanovo (after Augonosa 2013, 353, 06p. 2.4-6); b) Pistiros
(after Augonosa 2013, 353, 06p. 2.1); c) Babyashka Chuka (after AuoHoBa 2013, 353, 06p. 2.7-9);

d) Ada Tepe (after AHZOHOBA 2013, 353, 00D. 2.2-3) weiueuririueirieieirieieisieie ettt ses 155
Fig. 19. Sickles from: a) Bada Bunar (after Kammniuesa, Konesa 2008, 160, 06p. 2; b) Svilengrad

(after Hexpusos 2006, 494, Tabmo 34/1); ¢) Hristo Danovo (after [leteB 1968a, 147, 06p. 12.1) ...c.ccvevcueuneneene 156
Fig. 20. Attic red-figure chous representing a mule on a threshing floor (after Boardman 1994, fig. 90).......157
Fig. 21. Pithoi from Koprivlen with stamped motif representing an ear of wheat (after Hadjiangelov 2005,
1S, 2/35 2/4) ettt
Fig. 22. Profiles of mouths of pithoi from Pistiros (after Lazov 1999, fig. 1)

Fig. 23. Stamps on mouths of pithoi from Pistiros (after Lazov 1999, fig. 3) ....ccoccvueeurerrecrrerrecerernecererreennennenes 158
Fig. 24. Signs on mouths of pithoi from Pistiros (after Lazov 1999, fig. 2).....ccccecveuviiviiviivinininininininciniincnnns 158
Fig. 25. Plan of Building No 1 at Pistiros showing the concentration of pithoi (after Lazov 1999, fig. 4).......159
Fig. 26. Pithoi from Seuthopolis (after Cicikova 1958, figs. 1-2) ...rruurrvemrresnresesesessssssssssssssssssssssssssssssssnns 159
Fig. 27. Stamps on pithoi from Seuthopolis representing various depictions: a) rosettes (after Ci¢ikova 1958,
figs. 115 13); b) rectangular with incised semicircles (after Cicikova 1958, fig. 14) ....ccoceemmerreermeeereemmnereennnne 160
Fig. 28. Incised letters on pithoi - Seuthopolis (after YnunkoBal984, Ta6mo XIII) ....cocevrerrvcererrecrrerrecnrernenee 160
Fig. 29. Pit-pithos from Svilengrad (after Hexpusos 2006, Ta670 10) ........ccccveuiviuiiiiiiininiiiniiniisinscisiisencnnns 161
Fig. 30. Limestone statuette of a woman grinding on a saddle quern, Gizeh necropolis, 23th c. BC

(@fter POKOB 2007, 00P. 5) c.veueveieueirirtueteintueisietetstseietsesetessesesstsesesesstsesstaesesstsssesstaesestsssettaesesatsesstacsesetassesstacsesasasans 161

Fig. 31. A terracotta statuette of a standing woman grinding, pounding or kneading, Apollonia Pontica



(after pemcuzona-HemunHoBa, TOHUEBA 1971, 00P. 50) ....cuiuiiirrieeierieireinieeieineieeerseeeeesseseeesseseeessessesesseseens 161

Fig. 32. Relief on a Megarian bowl (after Rostovtzeft 1937, fig. 1)....cccvurrcureurrcnericneinicreieecenereeceneeeeeceneneeaes 162
Fig. 33. Olynthus mill — UPPET STONE ......coeuiueieiricireiricireirecreteecrete ettt ettt ese s eae s sae et esecssesenac 162
Fig. 34. Olynthus mill — working principle (after Kourounites 1917, fig. 3) ....cccovueeurerrercrrerrercrrernecenernecenenennes 162
Fig. 35. Operation of Olynthus mill as at Gamla (after Frankel 2003, fig. 6) ....ccocceveeureurrcrrerrercirernecenernicrenennes 163
Fig. 36. Striations on the working surface: a) herringbone pattern - Olynthus (after Robinson,

Graham 1938, pl. 79.5); b) herringbone and parallel lines — Delos (after Deona 1938, pl. XLVIII. 366)........ 163
Fig. 37. Distribution of hopper-rubbers (after Frankel 2003, fig. 1) ......ceceeureurreureurecrreinrcrreinecirereecererseecenereeaes 163
Fig. 38. Spanish mill (after Childe 1943, fig. 1) ..cccveurieirirciniricineiecreiercreieeetreieeetseteeses et st sseseeaessesenaes 163
Fig. 39. Distribution of hopper-rubbers in inland TRrace ........ccoecrcnncnencneecreeecneeeceseteeeessenenaes 164
Fig. 40. Additional devices for securing the handle (after White 1963, fig. 9) ..c.ocvveeurerrrcrerrercrerrecerernecererennes 165
Fig. 41. Upper stone of Olynthus mill from pit No 78 at Svilengrad.........cccocevecureurecenerrecrnernecnernecnersecenennenes
Fig. 42. Olynthus mill and saddle querns from Ada Tepe.......cccccreuuce

Fig. 43. Types of upper stones of hopper-rubbers in Thrace..................

Fig. 44. Quantitative distribution of types of upper stones in Thrace

Fig. 45. Quantitative distribution of subtypes and Variants..........ececvcueeeererrrcrneircneneenereecesereeesseseeesseseenes
Fig. 46. Quantitative distribution of upper stones according to the discovery context .........c.cooeeeecurerreccurernence 167
Fig. 47. Quantitative correlation between discovery context and types of upper Stones...........ceeceveerecurernenee 167
Fig. 48. Distribution map of hopper-rubbers according to their type......cccoecureurecenerricneinecnernecrernecereneenes 168



Abstract

This study explores the operation sequences of the production, processing, and storage of
cereal crops in inland Thrace during the second half of the first millennium BC. This period
saw the rise of tribal states and the appearance of urban centres in the Thracian hinterland
with important trading links with Classical Greece and the Hellenistic world. By combining
archaeological data with archaeobotanical and ethnographic studies as well as the available
documentary and iconographic sources, the research addresses questions regarding access and
ownership of arable land, the intended purpose of agricultural produce as well as tradition and
novelty in the agricultural methods and tools.

The geographical characteristics of the region demonstrates its favourable conditions for
agriculture, while the palynological data suggest that woodland clearance for arable and pasture
land increased during the second half of the first millennium BC. The available archaeobotanical
studies reveal the variety of species cultivated by the local Thracian population and demonstrate
the primary position of cereal food in the diet. A major change in the preferred cereal species has
been attested during the Late Iron Age with bread/durum wheat being predominant as opposed
to einkorn and emmer.

The investigation of agricultural tools and structures connected to cereal crop production,
storage, and processing reveals not only the tradition in the employed implements but also the
adoption of advanced techniques by the local Thracian communities. While the discovery of
agricultural implements at the major urban sites, which are better excavated and provide more
secure dating, is of great significance, our knowledge about the Thracian countryside is still very
limited. The deposition of farming tools at cult sites — peak sanctuaries and pit complexes — sheds
light on the importance of agriculture in the practised rituals. Ethnographic parallels as well as
the available iconographic sources and literary references assist in the reconstruction of past
farming practices and implements. The comprehensive analysis of the different stages involved
in cereal crop production contributes to our understanding of the economic choices and social
complexity of Thracian society.
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CHAPTERI1

INTRODUCTION

“Stranger, why do all of you thus wait for so long outside the walls? Our men do not live in the
town, but they have moved to the Thracian mainland where they plough the wheat-bearing fields...”
Apollonius of Rhodes. Argonautica 1. 793.

The general impression acquired from ancient literature regarding Thrace is one of a fertile
land, favourable for agriculture and abundant in timber (Hdt. Histories V.23; Thuk. History of the
Peloponnesian War IV.108), metals (Hdt. Histories VII.112), and grain (Xen. Anabasis. VII.1.13).
Already Homer describes the Thracian land as “deep-soiled” (Iliad 11.222), and Apollonius of
Rhodes in his Argonautica (1.793-828) refers to “wheat-bearing fields” and “snowy ploughlands
of Thrace” During Alexander’s campaign against the Getae, the army passed through a field of
standing corn (Arrian. Anabasis Alexandri 1.4). In his speech to the Greek soldiers, Xenophon
underlines the abundance of food they found in Thracian villages (Anabasis V11.6.28; 31). The
epithet “millet-eating” (Anabasis VIL.5.12), used to portray the population around Salmydessus
in Strandzha Mountains, although loaded with negative connotation, indicates that cereal food
formed the staple diet. At the same time, Herodotus states that for the Thracians to be a tiller of
the ground is the most dishonorable thing, while to live by war and plunder is the most glorious
(Histories V.6.2). This statement is found in the context of descriptions regarding the specific,
non-Greek customs of the various Thracian tribes and is thus intended to denote the “barbaric”,
uncivilised way of life. Although the ancient authors do not represent the Thracians as farmers,
we have both literary and archaeological evidence to suggest that agriculture was a significant
means of subsistence and played an important role in the economy of ancient Thrace. While
there is a number of studies on Classical and Hellenistic Greece regarding agricultural practices
and tools, grain trade, land ownership and control, the economy, etc. (Rostovtzeff 1941; Forbes
1976, 5-11; White 1984, 27-72; 1988, 211-218; Amouretti 1986; Halstead 1987, 77-87; Osborne
1987; Wells 1992; Isager, Skydsagaard 1992; Amouretti, Brun 1993; Burford 1993; Foxhall 1996,
44-67; 2007; Davies 2007, 333-361; Moller 2007, 362-384; von Reden 2007, 385-406; Reger 2007,
460-483), the territory of Thrace has remained largely peripheral to such discussions.

Different cereal crops in different parts of the world have formed the staple diet of human
population for millenniaand played animportantrolein theancienteconomy. The comprehensive
study of cereal crop production can reveal subsistence strategies, technological knowledge,
intra- and interregional communications, and social complexity. The study investigates the
operation sequences of the production, storage, and processing of cereal crops in inland Thrace
during the second half of the first millennium BC. This period saw the rise of tribal states and
the appearance of urban centres in the Thracian hinterland with important trading links with
Classical Greece and the Hellenistic world. In this context, the research’s main aim is to explore
the organisation of cereal crop production in the region and discuss the relationship between
agricultural practices and innovation on the one hand and economic transformation and social
complexity on the other.



I.1. TERRITORIAL AND CHRONOLOGICAL FRAMES

In geographical terms, the region known as Thrace covers the northern part of South East
Europe. Its boundaries and meaning, however, have varied throughout the years. While the
term was initially used to denote the land inhabited by the various Thracian tribes north of the
Aegean Sea, following the Roman conquest, the name was applied to the province of Thracia
with territory restricted to the area south of the Balkan Range. In the late third century AD, the
diocese of Thrace included six provinces: Thracia, Haemimonthus, Rhodope, Europa, Moesia
Secunda, and Scythia Minor. In the Byzantine period, the theme of Thrace encompassed only
the territory of what is nowadays eastern Thrace, while to the west was the theme of Macedonia.
After the drawing up of the state boundaries of Bulgaria, Turkey, and Greece with the treaties of
Berlin, Sevres, and Lausanne (from 1885 to 1923), the term Thrace is used to designate: a) south-
eastern Bulgaria or northern Thrace; b) the European part of Turkey or eastern Thrace, and c)
north-eastern Greece or western Thrace.

Despite the flexibility of its boundaries (see also Bouzek, Graninger 2015, 12-15), the territory
of ancient Thrace is most often regarded as the area between the Aegean Sea to the south, the
Danube to the north, and the Black and Marmara Sea to the east. The western frontier was marked
by the Axios-Strymon valleys to the south-west (Hdt. Histories V.17; Pseudo-Scylax Periplous 67;
Strabo VII.7, 4) and the Morava River to the north-west (®on 1975, 10-11). During the reign
of Lysimachus, the western boundary shifted further eastwards to the Nestos River (Strabo VII
fr. 33, 35). The focus of the study falls on the hinterland of Thrace within the borders of pres-
ent day Bulgaria (fig. 1). This is determined by the main aim of the research - to investigate the
organisation of cereal crop production within the local Thracian communities' as well as by the
state of research and available data. Thus, while there are no data on European Turkey regarding
the period under examination, the studies in northern Greece concern mainly the cities on the
coast with Greek population.

The first millennium BC in Thrace is defined as the Iron Age, divided into Early and Late.
The periodisation of the Early Iron Age (EIA) has been examined by many scholars? with the
most recent studies placing its beginning between 1050 and 950 BC and its end between 550 and
450 BC, depending on the specific areas of Thrace. The Late Iron Age (LIA) encompasses the
period between the middle of the sixth or the middle of the fifth until the late first century BC
or the first few decades of the first century AD when Thrace was annexed by the Roman Empire
(Hdomapancku 1994, 46-48; Homapancku, TaneBa 1998; Theodossiev 2000, 11-13; Tonkova,
Savatinov 2001, 95-96). The LIA is usually divided into Classical and Hellenistic periods with the
latter term used to denote the historical period after the campaigns of Philip II and Alexander
IIL, i.e. the period of the “Successors” whose duration, however, was different in the various
regions (Delev 1998, 376). For the Odrysian kingdom of Thrace this lasted until 45 AD when
the last king, Roemetalkes III, was removed by the Emperor Claudius, and the Roman province
of Thracia was established. The exact beginning of the Hellenistic Age has also been debated
with the most popular view being the death of Alexander III in 323 BC. As regards Thrace, it
has been argued that the process of urbanisation in the region during the fourth century BC
(the Macedonian colonisation starting with Philip II and the emergence of the royal cities of the
Thracian kings such as Seuthopolis and Helis, the employment of Greek language for political
purposes and the appearance of Greek mercenary armies in the service of the Odrysian rulers)
suggest that the term Early Hellenistic may be applied already from the reign of Kotys I (384/3
BC) (Delev 1998, 376-384).

! It should be pointed out, however, that in the urban centres recorded in inland Thrace there is evidence for Greek presence or strong
Greek influence.

* See for instance: Mukos 1933; Ununkosa 1974, 19-27; Hinsel 1976; Toncheva 1980; Teprosa 1986, 11-26; Gergova 1987, 7-18; Taylor
1989, 68-92; ToreB 1990, 17-20; Archibald 1998, 16-34; Bopucnasos 1999, 5-12; Hukos 2000.
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I.2. THE LATE IRON AGE BACKGROUND

The LIA in Thrace is a period of important changes in society. This is a time when there
was already a number of Greek colonies on the coasts of the Aegean, west Pontic (Black Sea),
and the Propontis (Sea of Marmara), and the contacts with the local Thracian communities
intensified®’. The period is characterised with the emergence of the first tribal states, among
which that of the Triballi in the north-west, the Getae in the north-east, and the Odrysae in
south-eastern Thrace, the latter being the most powerful and proactive in the political history of
South East Europe. It has been pointed out that the Thracians were never entirely unified, nor did
they succeed in forming a centralised kingdom controlling their entire territory. Many scholars
have analysed the information provided by the ancient sources on the history of Thrace ([{anos
1969; ®oxn 1972; 1975; 1997; Fol, Hammond 1988, 234-253; Fol et al. 2000; TaueBa 1987,
2006; Archibald 1998; Jordanov 1996, 223-240; 2000, 101-130; ﬁopﬂaHOB 1998; Delev 2015,
48-58; 2015a, 59-74) and have presented a detailed picture of the political events of the period.
Archaeological investigations supplement our knowledge and demonstrate not only growth in
the number of settlements compared to the EIA but also the existence of significant centres with
urban characteristics* in the Thracian interior as early as the second half of the sixth century
BC. Some of these centres emerged as trading posts on important routes connecting the north
Aegean to the Thracian interior; others were founded as “royal cities” of the Thracian rulers or
were transformed into large centres after the Macedonian conquest. Furthermore, many of the
agricultural tools discussed later on in the study come from these centres, since they have been
excavated or are still in process of exploration and present detailed publications of the results.
Among the characteristic sites for the period, where items related to agriculture have been dis-
covered, are also the peak sanctuaries and pit complexes® (fig. 2).

Among the earliest centres of major importance is the settlement at Koprivlen on the right
bank of the Mesta River in the region of Gotse Delchev, south-west Bulgaria (Bozkova et al.
2002). The excavations have revealed remains of a fortification wall and monumental buildings
with roof tiles, evidence for pottery production, and imported goods showing connections with
the north Aegean coast. The investigated pit complex in the close vicinity functioned between
the end of the sixth century BC and the first century AD (Vulcheva, Dimitrova 2005, 193-200).
The surveys conducted in the middle Mesta region have demonstrated an increase in the number
of settlements during the LIA compared to earlier periods (Tzvetkova 2002, 43-44), but no
systematic excavations have been carried out at the registered sites. Another major centre is the
site at Adzhiyska Vodenitsa, near the village of Vetren, identified with great probability with
emporion of Pistiros® (Jlomapancku 1995; lomapancku, TaneBa 1998). The site was probably
visited already at the end of the sixth century BC (boysek u ap. 2006, 48). The settlement was
fortified around the middle of the fifth century BC enclosing a territory of at least 50 hectares
(Archibald 2000, 229). The second stage in the site’s existence, from the end of the first quarter
of the fourth century BC till the beginning of the third century BC, ended in fire. After that, its
function changed - the site became a production centre that existed till the beginning of the

* The literature on Greek colonisation on the Thracian littorals and the relations with the indigenous population is extensive. Some
of the major works include: [Janos 1947; Lazaridis 1971; Markov 1977, 33-45; 1980, 145-154; Koukouli-Chrysanthaki 1986, 82-98;
Ognenova-Marinova 1986, 238-244; Porozhanov 1986, 158-165; Isaac 1986; Tsetskhladze, De Angelis 1994; Tsetskhladze 1998; 1998a, 51-
74; Boardman 1999; Graham 2001; Snodgrass, Tsetskhladze 2002; Avram et al. 2004, 924-973; Bilde, Stolba 2006; Grammenos, Petropoulos
2007; Gabrielsen, Lund 2007; Damyanov 2015, 295-307.

* For urbanisation in Thrace, see Iumntpos 1958a, 683-699; Fol 1970, 90-99; Ynunkosa 1972, 327-333; 1985, 85-93; Benkos 1982a;
®orn, Cinnpuponos 1983; bamabanos 1986, 41-59; 2008, 248-265; ToueBa 1986, 60-74; Tomapazcku, Tanesa 1998, 15-44; ITomos 2002;
Archibald 2004, 885-899; Bouzek 2005, 1-7; Nankov 2015, 399-411. For a discussion on the term polis, see Archibald 2013, 55-66.

® For the characteristics and the function of the pit complexes, see chapter IV.2.1.

¢ The identification of the site became possible after the discovery of an inscription at Asar Dere near Vetren initially published by V.
Velkov and L. Domaradzka 1994, 1-15. See also: Chankowski, Domaradzka 1999, 246-258. For other interpretations regarding the location
of Pistiros, see Demetriou 2010, 77-93; Bravo, Chankowski 1999, 275-317. For a discussion on the term emporion and whether Pistiros was
a polis, see Hansen 1997, 83-105; 2006, 1-39.
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second century BC. Evidence for production activities (metallurgy), however, has been recorded
already in the second phase (Katincarova 2002, 33). Fourth century BC Pistiros had a regular
city plan with streets lined with colonnades and a sophisticated drainage system with well-built
channels. The site is situated on the left bank of Maritsa River, which was still navigable in the
nineteenth century for small boats, and it has been suggested that the site must have had a river
harbour, an assumption supported also by the great number of recorded transport amphorae
(Bouzek 1996, 221; Titz 2002, 233-234).

Other settlements with central administrative functions include that at Vasil Levski village
in the region of Karlovo (KucsoB 2004, 51-73) and the site of Pamuk Tepe near the village of
Krastevich in the outskirts of Sredna Gora, where there is also evidence for metal production
(Mamxapos, TanueBa 2009, 240-243). The recorded architectural remains, coins and imports
(Attic figured and black-glazed pottery and amphora ware) at these sites testifies to their eco-
nomic significance and higher position in the settlements hierarchy.

In the beginning of the second half of the fourth century BC most of the Thracian lands
south of the Haemus fell under Macedonian power (Jordanov 1996, 223-240). In Thrace, Philip
IT reconstructed old Thracian settlements into cities, the best known among them being Cabyle
(Benkos 1982; 1991, 143-152; Domaradzki 1990, 50-60) and Philippopolis (Jomapanckmu, Tane-
Ba 1998, 22-29; TTonos 2002, 124-130), and left garrisons in the conquered or newly established
settlements. The former Thracian kings were now feudatory to the Macedonian kingdom. After
the death of Alexander III, the Thracian lands were assigned to Lysimachus, who proclaimed
himself king of Thrace in 305 BC and built a new city for his capital - Lysimacheia on the Thracian
Chersonese. While Lysimachus was in control of the Thracian littorals with the Greek cities,
independent Thracian kingdoms flourished in the interior. Such was that of the Odrysian king
Seuthes III (330 - after 270 BC), who founded his capital Seuthopolis near present day Kazanluk
(Dimitrov, Ci¢ikova 1978; lumutpoB u ap. 1984). Seuthopolis was built ex novo according to a
previously designed plan. The revised studies on the amphora stamps from the site have shown
that the amphora imports in the city date no earlier than c. 315 BC (Balkanska, Tzochev 2008,
190). Thus, the foundation of the city should be seen during the last quarter of the fourth century
BC. Recent detailed analysis of the fortifications of Seuthopolis has led to the suggestion that it
was not only a Hellenised city but also a fortified camp built under strong Macedonian influence
(Nankov 2008, 15-56). The city was besieged and destroyed most probably in 252 BC during
the march of Antiochus II through southern Thrace (Nankov 2008, 41). The surface surveys
conducted in the region of Seuthopolis have demonstrated a dense settlement system in the area
and an increase in settlement numbers during the LIA (ITonos 2002, 131; Sobotkova 2012, 147,
tig. VI-3, 148, tigs. VI-4, VI-5, 156-157).

The more recent discoveries of the sites at Kozi Gramadi in the Sredna Gora Mountains (Xpu-
ctoB 2011-2012), Smilovene near Koprivshtitsa (Arpe, [Judes 2011, 194-196), Sinemorets (Arpe
2016) and Knyazhevo, municipality of Topolovgrad (Arpe 2012, 170-171; Arpe, dnues 2016,
266-270) have revealed the existence of fortified places which functioned as residential com-
plexes of the ruling elite. Finally, the excavations at Halka Bunar in the region of Chirpan have
resulted in the discovery of residential, cult, and manufacturing structures (pottery kilns) as well
as evidence for metallurgical activities from the Classical and Early Hellenistic periods (Touxosa
2002, 148-196; Tonkosa, Cupepuc 2010).

In the north-east, the Getae had profited from Philip II's conquest of the Odrysae and by
the second half of the fourth century occupied areas on both sides of the Danube (Lund 1992,
43). The investigations at Sboryanovo, identified with great probability with the Getic capital of
Helis, have revealed its economic, political, and military importance during the Early Hellenistic
period (Stoyanov 2002, 207-221). The site had a short life span: from 325 till 250 BC when it
was destroyed by an earthquake. In the interior of the city, structures with residential and/or
farm functions as well as with probable ritual character have been recorded (Crosuos 2006,
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81). The coins discovered demonstrate intensive contacts with the Greek colonies on the west
Black Sea coast, and the variety and quantity of imports, especially the amphora ware, points to
regular relations with Thasos, the western Anatolian coast, and the centres of the Pontic basin
(Stoyanov 2002, 215-216). Outside the fortified area there is evidence of dwellings and production
complexes (pottery kilns).

The period till the beginning of the third century BC is an era of great material, cultural, and
political advance for the Thracians. Thrace was now part of the Hellenistic world and was open
to the movement of ideas, knowledge, and goods. The social stratification of Thracian society
is clearly visible in the monumental tomb constructions of the aristocratic elite decorated with
frescoes and furnished with imported pottery, metal ware and valuable objects. This is attested
also in the settlement hierarchy. The appearance of the first urban centres in the Thracian interior
demonstrates the active interactions of the indigenous population with the communities of the
Aegean and the Eastern Mediterranean. It should be pointed out, however, that we know much
more about the ruling elite and the urban centres than the life of the ordinary population in the
countryside. Furthermore, the small number of sites that can be identified as villages is in sharp
contrast to those interpreted as pit complexes whose number has grown considerably in the last
three decades. A possible explanation for the lack of sites of lower rank may be their short term
occupation and light structures that have left scarce or even no traces in the archaeological re-
cord.

The natural resources and the environmental conditions are among the major factors that
should be taken into consideration when studying the economy in a given region. Agriculture is
directly related to ecological factors, land fertility and its suitability for certain crops as well as to
the availability to raw materials for the manufacture of tools. In addition, factors such as available
labour force and technical skills are also of great importance and visible in the quantity and
quality of the produce and goods, and their trade. This is also interrelated to social and political
factors as a prerequisite and consequence of the existing economy models.

Both literary and archaeological evidence imply the great variety of natural resources exploited
in Thrace during the second half of the first millennium BC, including timber, metal ores, clay
for pottery and bricks, stone, textiles, and foodstuffs. It should be pointed out, that it is not their
exploitation that is a novelty for the period but rather its considerable scale. New territories were
cleared for pasture and cultivation of crops. Agriculture played a major role in the economy as it
provided the daily requirement of food, but the model at which it operated is much difficult to
investigate.

I.3. DEFINING CEREAL CROP PRODUCTION

Cereal crops are members of the grass family (Gramineae) cultivated primarily for their starchy
seeds (dry fruits). Starch, a carbohydrate stored in most plants, is a major element of the average
human diet, providing a low-cost energy source. Cereals are high in starch, which may be used in
pure or in flour form. The common cereals are wheat, rice, corn, rye, oats, barley, sorghum, and
some of the millets.

The term “production of cereal crops” in its broader sense is used here to denote the entire
process of cereal farming commencing with tillage - the preparation of the soil for cultivation.
The following stages include sowing, harvesting, threshing and winnowing, sieving, parching,
pounding, storage, and grinding of cereal crops. Variations in the sequence, tools, and methods
applied depend on climatic factors, cultural preferences, available technology, and cereal species.
G. Hillman takes into consideration both the climatic conditions and most importantly the type
of cereal crops (glume wheats as opposed to free-threshing cereals) and illustrates the different
stages of the process based on ethnographic observations in Turkey (Hillman 1984, figs. 2-4). It
becomes clear that some actions may be repeated two or several times (for the glume wheats).
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The process of cereal crop production is divided here into three major stages: a) Production,
used in its narrow sense to denote the initial phase of the process until the storage of the produce
(chapter III); b) Storage (chapter IV); and c) Processing. Although “processing” may refer also to
sieving, drying, and dehusking, here the term is used primarily as a synonym of grinding, thus
indicating the final stage of cereal preparation (chapter V). Other processing methods, such as
thermal (cooking)’ or microbial activities (for instance, fermentation), are not considered in the
study (but see the literary references in chapter I1.3).

I.4. HISTORY OF RESEARCH

The study of ancient agriculture in Thrace is uneven for the different periods and is generally
scarce especially when compared to Greece and the Aegean. Thus, while the role of agriculture
and the different tools and techniques applied during the prehistoric periods have been subject
of detailed discussion, the same is not true for the first millennium BC. In few short articles in
the early twentieth century, R. Popov presented the available evidence (grinding stones, antler
and flint tools, remains of carbonised cereals) from prehistoric sites in Bulgaria and commented
on the agriculture techniques applied by the early farmers (Ilormmos 1919, 150-165; 1935-1936,
155-156; 1936-1937, 37-39). Later, P. Detev discussed in greater detail the prehistoric agricultural
implements, their specifics in shape and function as well as their development through time (/leTe
1960, 61-74; 1968, 49-63). He also presented the available archacobotanical data from prehistoric
sites and discussed the harvesting and storage methods. The agricultural implements discovered at
Neolithic and Chalcolithic sites in Bulgaria were further examined by K. Kanchev (KsHueB 1967,
50-64), while G. Georgiev focused on the Karanovo-type sickles (I'eoprues 1958, 369-384).

In the last quarter of the twentieth century, the systematic excavations of anumber of prehistoric
settlements has resulted in the publication of monographs in which special attention has been
paid to the economic life of the early inhabitants (Togoposa u np. 1975 — Golyamo Delchevo;
Panynuesa 1976 - Vinitsa; [eoprues u ap. 1979 - Ezero; Togoposa u ip. 1983 — Ovcharovo, etc.).
According to H. Todorova, agriculture played a predominant role in the prehistoric economy
in the region (Togoposa 1971, 44-50; 1973, 17-27). She has suggested that the employment of
ardshares and draught animals occurred during the Chalcolithic, which in turn resulted in a
population growth, the development of copper working and social stratification visible in the
Varna necropolis. This view is supported also by N. Skakun who has applied use-wear analysis
on artefacts from Neolithic and Chalcolithic sites in Bulgaria and has argued that during the
latter period there was an improvement in agricultural practices (Skakun 1999, 199-210). This
is expressed in the appearance of previously unknown as well as modified earlier agricultural
implements. An entirely opposite theory regarding the character of the prehistoric economy is
held by A. Raduncheva (PagyndeBa 1976, 102-197; 1981, 7-29; 2003, 37-43). According to her,
agriculture did not occupy the dominant position in the livelihood of the prehistoric population
as opposed to stock-breeding. The main arguments of these two completely contrary theories
have been recently reviewed by M. Klasnakov (Kmacunakos 2006, 7-16). Although he is more
inclined to accept Todorova’s theory, Klasnakov has pointed out that at the present state of
research it is difficult to determine the position of agriculture and stock-breeding and emphasises
on the necessity of applying interdisciplinary approaches in the study of prehistoric economy. It is
possibly too simplistic to make such clear distinctions between the role of agriculture and stock-
breeding snice both are interrelated and the predominance of one, if such existed, may be due to
geographical and environmental factors.

Publications on Roman and Medieval agricultural implements from the region are also much
more common than those on tools from the LIA. It should be pointed out, however, that although the
quantity of the accumulated material is huge, the publications represent only brief descriptive reports,

7 For the cooking techniques and tools applied in ancient Thrace, see [eopruesa, ®umnosa 2016, 277-296.
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and studies regarding technological, typological, and chronological development are comparatively
few. This is most probably due to the conservatism in the implements’ shapes and the common
lack of exact discovery context, both facts hindering a precise chronology (Illepea, Pagesa 2001,
79). In his study on the development of traditional iron tools in Bulgaria, L. Dukov discusses the
various iron tools (hoes, spades, ploughshares, sickles, and pruning-knifes) and comments on the
development of shapes through time ([lyxos 1965, 141-182). Although the material available at that
time is dated exclusively to the Roman period, the study represents a comprehensive analysis of the
agricultural implements, their function and evolution. In another article, Dukov examines Pliny’s
text on ploughshares set in the background of the available archaeological data and ethnographic
parallels ([Tykos 1972, 267-270). In his comprehensive study on agriculture during the first
millennium AD in South East Europe, J. Henning presents a typology of the farm complexes and
the recorded agricultural implements as well as their development through time (Henning 1987).
N. Rusev has published four collective finds of antique agricultural implements which represent
chance finds from the region of Popovo and Opaka, northeast Bulgaria (Pyces 2006, 23-35). The
most recent study, authored by I. Cholakov, presents the Roman and early Byzantine metal tools
from the territory of Bulgaria - their function, typology, and spatial distribution - including also
implements connected to agriculture (Yonmaxos 2010, 21-82).

Agriculture during the Medieval period is discussed by I. Sakuzov (Cax®bsos 1927, 452-
463), who examines the documentary sources and emphasises the advanced agriculture of the
Slavonic tribes, the fertility of the Thracian lands and their importance as a grain supplier for
Constantinople. Later, using literary, ethnographic, and archaeological data, Y. Cangova analyses
the Medieval implements and farming techniques in greater detail and comments on the
importance of agriculture in the Bulgarian Kingdom from its foundation in the seventh until the
fourteen century AD when it became part of the Ottoman Empire (Yanrosa 1962, 21-31; 1981,
155-181). The agriculture during the Medieval period in the region is also discussed by S. Vitlyanov
(BumisHoB 1992, 231-238), who points out the lack of a common terminology and classification
of the iron ploughshares. The author distinguishes four types of ploughshares according to their
shape and examines their evolution through time. He argues that the appearance of new shapes,
in particular, the ploughshares with a collar, is a result of an internal development as opposed to
their introduction by the Slavs.

Already in the second quarter of the twentieth century H. Vakarelski discusses the traditional
farming techniques and tools in the Bulgarian lands: different types of wooden ploughs, their
parts, terminology, geographical distribution, and historical development (Bakapencku 1929,
55-109). The author also examines the iron ploughshares, sickles, threshing methods and tools
(Bakapenckn 1931, 131-165; 1936, 61-85; 1936a, 425-433) as well as rakes and hayforks (Ba-
Kaperncku 1943, 94-128). A classification of the wooden ploughs and iron plough parts in the
Bulgarian lands is presented by V. Marinov (Mapunos 1963, 103-118; 1966, 27-31; 1970, 24-28),
who also revises the descriptions given in earlier publications, particularly, those by D. Marinov
(Mapunos 1901, 129-136), J. Obrebski (1929, 10-54), H. Vakarelski (Bakapencku 1929, 55-109),
and Z. Vuzharova (BwxxapoBa 1956). A typology of the ploughs attested in the region is further
presented by H. Holiochev, who uses the angle for attaching the draught-pole to the stilt or the
sole as a main typological criterion (Xommomues 1981, 14-23). A special chapter dedicated to the
traditional Bulgarian agriculture is included in the Emnozpagus na boneapus (Ethnography of
Bulgaria) (Baxapencku 2007, 83-119) where the various implements and agricultural methods
are presented in detail.

The study of ancient agriculture would be incomplete without the application of
archaeobotanical analyses. The work of N. Arnaudov (ApnaynoB1937/38, 33-51; 1937/38a,
79-99; 1940/41, 17-29) in the second quarter of the twentieth century marks the beginning of
archaeobotanical studies in Bulgaria. Chapters dedicated to the recovered plant remains appear
in a number of monographs on excavated prehistoric settlements. Thus, M. Hopf examines the
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plant remains from Goliyamo Delchevo (Xom¢ 1975, 303-324) and Polyanitsa (Hopf 1988, 34-36),
E. Haynalova studies the remains from Nova Zagora (Xaitustosa 1980, 91-98), Z. Yanushevich
those from Ovcharovo (SInyreBny 1983, 106-118), K.-E. Behre discusses the plant remains from
Sava (Behre 1977, 214-215), while J. Renfrew (1979, 243-265) comments on the main cereal crops
cultivated during the Neolithic and Chalcolithic. R. Dennell investigates the material from the
prehistoric tells at Chavdar, Kazanluk, and Ezero and points out the necessity of considering
the activities associated with the preparation and consumption of plant remains as well as the
composition of the archaeobotanical samples before attempting to reconstruct the crop economy
(Dennell 1972, 149-194; 1974, 33-37; 1974a, 275-284; 1976, 229-247; [lenen 1979, 415-425). L.
Lisitsina and L. Filipovitch (JIncuimua, @ummosuy 1980, 5-90) as well as Tz. Popova (ITorosa
2009, 71-165) publish catalogues of plant species from the Balkan Peninsula and Bulgaria respec-
tively. E. Bozilova’s investigations in collaboration with other researchers on the palynological and
palacoethnobotanical evidence from different regions of the country has resulted in numerous
publications focusing on the reconstruction of the palacoenvironment and the human impact on
it (boxxunosa, MBanoB 1985, 43-48; Bozilova, Popova 1992, 17-25; Bozilova, Filipova 1991, 87-
96; Bozilova, Tonkov 1984, 77-84; 1998, 141-148; 2007, 531-534). Archaeobotanical investigations
on a number of prehistoric sites by E. Chakalova (Hakanosa, Boxxunosa 1980, 152-162; 1984,
18-27; 2002, 191-202; Chakalova, Sarbinska 1986, 156-159), E. Marinova (Mapunosa 2002, 13-
24; Marinova 2003, 499-504; 2006, 187-194; 2008; 2009, 59-62; Marinova et al. 2002, 1-11), and
Tz. Popova (Popova 1995, 193-207; 2010; ITomroBa 2009, 71-165; Popova, Marinova 2006, 523-
532) have revealed various material including evidence for the cultivated cereal crops as well as
different pulses, weeds and charred wood. The collected data have demonstrated the presence
of almost all the crop plants typical for the early agriculture already during the Neolithic period
as well as the predominance of einkorn and emmer until the middle of the first millennium BC.
The work by S.-M. Valamoti on prehistoric sites in northern Greece should also be mentioned,
as she has authored a number of publications dealing specifically with cereal crops (Valamoti
2002a, 2-15; 2011, 19-39; Valamoti et al. 2008, 265-270). It should be pointed out, however, that
the majority of the archaeobotanical studies refer to the prehistoric periods, and the investigation
of plant remains from the LIA is very limited. The latter is published mainly by Popova who
investigates the material from recent excavations (Popova 1996, 173-174; 2002, 289-297; 2002a,
280-289; 2005, 99-102; ITorosa 2005, 161-164; 2006, 518-519; 2006a, 509-518; 2008, 550-555).
Athough these analyses are very valuable, the interpretation is often limited to identification and
quantitative presentation of the recovered plant species, thus lacking conclusions regarding the
crop economy of the period. A recent archaeobotanical study on south-eastern Bulgaria from the
middle of the fifth century BC till the sixth century AD contributes to the investigation of plant
remains from the historical period (CnaBosa 2013).

The study of agriculture during the LIA in Thrace was initiated by G. Katsarov at the
beginning of the twentieth century. He was the first to collect and discuss the texts of ancient
authors regarding different aspects of Thracian life thus including references on farming and
cereal crops (Kanjapos 1913, 1-97; 1933, 3-9). The literary evidence is, however, incomplete and
sporadic, and already Katsarov pointed out the significance that future archaeological discoveries
would have for revealing the Thracian history and culture. The most comprehensive study
regarding the agriculture of ancient Thrace is the work edited by I. Venedikov entitled as Passu-
mue Ha 3emedenuemo no b6vneapckume semu (Development of agriculture in the Bulgarian lands)
(Benepgukos 1981). It examines the agriculture tools and practices from the prehistoric periods
till the seventeen century AD. The study presents also the available literary and iconographic
evidence regarding ancient agriculture, including topics such as land ownership and control, the
position of the Thracian farmer, trade with cereal foods as well as beliefs and gods connected
to agriculture. The variety of cereal crops grown in Thrace and the evidence for viticulture and
horticulture are also discussed. The separate stages of cereal crop production, employing specific
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tools, are further examined, but the number of securely dated implements from the pre-Roman
period is very limited. Thus, while the available evidence suggests the use of a spoon-shaped iron
ploughshare and a wooden ard with a curved draught-pole, Venedikov assumes the use of the
dikella by the Thracian farmers, for which, however, there is no archaeological data. A special
section is devoted to the numismatic material that provides evidence for ancient agriculture,
authored by Y. Youroukova (FOpykosa 1981, 118-130).

The topic of food and its consumption in Thrace during the end of the second and the first
millennium BCis examined by R. Georgieva as part of the study Emnonozus na mpaxume (Ethnol-
ogy of the Thracians) (Ieopruesa 1999, 71-111). By combining the available literary, iconographic,
archaeological, archaeobotanical, archaeozoological, and ethnographic evidence, she presents all
types of food attested in the Thracian culture: cereals, pulses, fruits and vegetables, meat and
dairy products, drinks, honey, and spices. Attention is paid also to the preservation and storage
practices, the types of vessels employed in the production, consumption, and storage of food,
the daily regime, and the role of food in the ritual practices in Thrace. In a more recent article
the same author presents again the evidence for agriculture and stockbreeding in ancient Thrace
using new data and commenting on topics like the role of agricultural production in the foreign
trade (Teopruesa 2016, 109-132). E. Filipova examines the literary and palaeobotanical sources
for bread types and the various ways of their preparation in Thrace (®unmumnosa 2017, 297-310).
P. Balabanov emphasizes on the lack of social and economic homogeneity in the lands of ancient
Thrace as well as on the restricted property rights of the rulers (Balabanov 2016, 93-107).

Specific studies regarding certain implements are confined to the examination of the pithoi
from Seuthopolis (Ci¢ikova 1958, 466-481; Unumkosa 1958, 475-487; 1984, 54-65), Koprivlen
(Hadjiangelov 2002, 163-166; 2005, 91-97), Pistiros (Lazov 1999, 339-348), Babyashka Chuka
(JImmuea 2008, 154-158), and Kozi Gramadi (VBanos 2011, 163-167) as well as the chance finds
of grinding stones in the regions of Shumen (Atanacos 1982, 41-48) and Isperih, north-eastern
Bulgaria (Anexcanppos 2006, 49-56; 2007, 259-261). Of great significance is the article on metal
agricultural tools discovered on the territory of Bulgaria dated to the sixth - first century BC, as
it presents unpublished materials from museum collections and ongoing excavations (ArgoHOBa
2013, 349-366)".

The works of Katsarov, Venedikov, and Georgieva as well as the catalogue of metal tools
by Andonova are thus the only more comprehensive studies concerning agriculture practices
and the preparation and consumption of cereal food in LIA Thrace. Although the topic attracted
academic attention already from the beginning of the twentieth century, the research on Thracian
farming has been confined largely to the analysis of the very valuable but insufficient literary
and iconographic sources. The number of securely dated agricultural implements from the LIA
is still not large, but new data have been accumulating as a result of the growing number of
excavations and surveys.

In this respect, the study represents a much needed up-to date presentation of the agriculture
tools as well as the only thorough synthesis of data regarding agriculture practices in inland
Thrace during the LIA. The exploration of ancient farming requires a comprehensive analysis of
the political, economic, social, technological, and environmental context of the relevant period
and region. Thus, the topic is not only vast but also complex as the available data is restricted,
and we are obliged to search for answers in various places and apply various approaches. By
employing different types of evidence (see chapter II) the study contributes to our understanding
of agriculture in LIA inland Thrace and its role in the economy - a topic that has remained to a
large extent neglected.

8 I would like to express my gratitude to A. Andonova for giving me the opportunity to read her article before its formal publication.
In addition, some of the implements presented in the study have been collected by Andonova as part of her PhD thesis. While Andonova’s
study is dealing with all classes of metal implements from the LIA - craft tools, medical instruments, tools for every-day use, agricultural
tools, etc., the current work focuses on agriculture, and particularly reconstruction of the entire process of cereal crop production.
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CHAPTER II

RECONSTRUCTING ANCIENT FARMING PRACTICES

Ancient farming can be studied by examining four different classes of remains: the husbanded
plants and animals, the landscape in which they were managed, the human diet, and the agricultural
implements and relevant structures. On the other hand, questions, such as access to and ownership
of arable land and the position of the farmer, are impossible to answer without examining the
available documentary sources. The reconstruction of ancient farming may be supplemented also
by the study of contemporary agriculture in a given region and the application of experimental
studies. Each of these approaches, however, possesses some limitations. In the majority of cases, the
evidence for past agriculture is very limited. This applies to a great extent for ancient Thrace where
the study of the production of cereal crops, in particular, is hindered by inadequate data regarding
non-urban settlements, insufficient archaeobotanical analyses from LIA sites and landscape studies
for the period. The investigation of agricultural tools themselves also presents some problems. While
the majority of implements used for land cultivation was manufactured of perishable materials and
thus has left no trace in the archaeological record, storage vessels are rarely found intact, and storage
pits contain the intended produce only in cases of sudden abandonment of the site, which often
makes them difficult to recognise. In addition, the grain processing devices are largely neglected
by scholars and lack precise stratigraphical information. Analysis of bone material from the period,
although restricted to the necropolis at Sboryanovo and the pit complex at Gledachevo (3naresa-
Panrenosa 2003), assists in revealing the palaeodiet. Thus, only by combining archaeological, textual,
and iconographic evidence with the application of archaeobotanical, palynological, ethnographic,
and experimental studies and integrating these with other types of data, for instance, settlement
patterns and reconstruction of the human diet, we may hope to achieve a relatively accurate picture
of past farming and its socioeconomic implications.

I1.1. ARCHAEOLOGICAL RECORD

The available archaeological data are represented by tools and structures employed in different
stages of the process of cerealcrop production. It should be pointed out, however, that the distribution
of the investigated materials and structures within the region is uneven, which is due mainly to
the state of archaeological research and publication. Agricultural tools are discovered in different
contexts. Of major importance are the examples recorded at the urban centres in the Thracian
interior, in particular, Seuthopolis, Sboryanovo, and emporion of Pistiros, the latter two still being
systematically excavated. Tools connected to agriculture have been discovered also at ritual sites,
among which the peak sanctuaries at Ada Tepe and Babyashka Chuka stand out. During the last
decades, the number of excavated pit fields in Thrace has grown considerably, which has resulted
in detailed discussions about their characteristics and function. The pit complexes are significant
for our study, as they have not only yielded agricultural implements but also add to the discussion
of storage practices. Structures with possible storage or farm functions have been identified within
some of the recently excavated sites, and a few of the recorded tools come from funerary contexts.
Finally, a great number of the materials represent chance finds without firm information about
their depositional context. These are, however, also included in the study, as they complement the
spatial distribution and typological variety of the relevant artefact.

The agricultural implements discussed in the study are divided into three main groups
according to their primary function:

1) Tools connected to land cultivation and harvesting. The data from LIA Thrace are confined
to iron ploughshares, hoes, and sickles. These come from some of the major urban centres in the
Thracian hinterland: Seuthopolis, Sboryanovo, and emporion of Pistiros. In addition, some of the
tools are discovered in cult contexts (peak sanctuaries and pit complexes), which raises questions
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about the role of agriculture in the rituals practised. One ploughshare was discovered in a tomb,
and there are a few examples without certain context. Although the number of iron ploughshares,
hoes, and sickles from the period under study is not large® and the state of preservation is often
fragmentary, their presence indicates the high level of agricultural technology employed by the
local population.

2) Vessels and structures connected to storage. The ubiquitous distribution of pithoi places
them among one of the most characteristic methods of storage in the period under study. The nature
of the stored produce, whether solid food, different liquids, or even inorganic items is, however, far
from certain and requires the application of residue analysis. Besides their utilitarian function as
storage containers used also in connection to metallurgical activities, fragmentary pithoi are among
the compulsory elements at cult sites. Dug into the ground intact vessels sometimes served as ritual
pits. The pithoi recorded at Koprivlen (Hadjiangelov 2002, 163-166; 2005, 91-97), Seuthopolis
(YnumxoBa 1984, 54-65), Pistiros (Lazov 1999, 339-348), Babyashka Chuka (/Ilumuera 2008,
154-158), and Kozi Gramadi (VBanos 2011, 163-167) have been subject to typological analysis
by different authors, which, however, does not demonstrate development of shapes through time.
Common manufacture techniques were used for the production of the pithoi in Thrace, and the signs
and stamps recorded on some of the vessels shed light on the organisation behind their production.
Alternative storage methods are represented by subterranean pits and containers that have left no
trace in the archaeological record but which existence is supposed on the basis of ethnographic
parallels. While the storage function of subterranean pits found within settlements is very plausible,
although not in all cases certain, the function of the pit complexes outside settlements is more
debated. Careful examination demonstrates that, although the character of these structures may be
related to ritual, a possible storage function should not be ruled out.

3) Grain processing devices. The ubiquitous distribution of grinding stones of various shape
and size already in the prehistoric periods is marked by the necessity of processing seeds and
grains before human consumption. Although very conservative in their development, there are
few major improvements in the evolution of this type of implements — the appearance of the Olyn-
thus mill in the LIA and the rotary quern in Roman times, which in turn allowed the employ-
ment of animal power. The appearance of the Olynthus mill in the Classical period and its wide
distribution, including the Thracian hinterland, demonstrates the quick spread and adoption
of this advanced grinding technique. The sites that have produced Olynthus mills in Thrace
represent both settlements and ritual sites, and there is also a number of surface finds without
firm context (Appendix C). The catalogue includes 44 upper and eight lower stones of Olynthus
mills. Although a number of examples are in a fragmentary state, the majority are preserved well
enough, which allows us to determine their type. The suggested typology of handle-operated
upper stones of Olynthus mills recorded in inland Thrace has several objectives: to investigate
the spatial and quantitative distribution of types and subtypes and determine whether there is a
correlation between depositional context and type of hopper-rubber.

I1.2. CEREAL CROPS AND THE PALAEOENVIRONMENT

Visualising ancient agricultural production requires a comprehensive presentation of the
natural environment, as the combination of geographical factors, such as climate, relief, water
resources, soils, and vegetation, has important implications for the subsistence dominant in a
given region. The natural resources, exploited in antiquity when there was no industrialisation,
had a much greater influence on people’s life than at present, which makes the reconstruction of
the palacoenvironment a necessary, though a difficult task.

Information about the geography of Thrace is given by the ancient authors among whom are

° Andonova’s article on iron agriculture tools from the LIA includes nine plougshares and one model of such, 34 sickles, and four hoes
(2013, 358-363).
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Herodotus (Histories IV; V; VII; VIII), Thukydides (History of the Peloponnesian War 1I; IV),
Xenophon (Anabasis VII), Pseudo-Scylax (Periplous 67), Pseudo-Scymnus (Circumnavigation
of the Earth 618-790), Strabo (Geography VII), and later by Pomponius Mela (De Chorographia
I1.2), Pliny the Elder (Natural History IV.11), and Arrian (Anabasis Alexandri 1.1-3; Periplus
Ponti Euxini 32; 35-37). They describe geographical features and mention rivers, mountains,
settlements, and tribal territories as well as distances between different places. The sources contain
little information about the climate or note only some exceptional weather conditions. Xenophon
mentions the cold day he and his army spent near Perinthus — there was heavy snow and the water
froze (Anabasis V11.4). According to Pomponius Mela, who wrote around the middle of the first
century AD, the climate of Thrace was cold, the soils were not fertile, and there were not many
rivers (De Chorographia 11.2). Theophrastus (De Causis Plantarum V.14.5) recorded changes in
local climates that he had observed: after the trees had been cut down around Philippoi, for
example, the waters dried up, and the weather became warmer.

The information provided by the literary sources has been used by a few scholars in
reconstructing the environmental conditions in Thrace. Thus, the Czech scholar and traveller K.
Irecek, citing Medieval sources, describes the area around present-day Stara Zagora in the Upper
Thracian Plain as abundant with wheat, barley, rye, vineyards, flocks, and herds (Vpeuex 1899,
164). After travelling to South East Europe at the beginning of the twentieth century, S. Casson
has published a book on Macedonia, Thrace, and Illyria. Using both the information provided
by the classical authors and his own observations, Casson refers to Macedonia as a supplier of
timber for the Greek world (1971, 53), while Thrace is described as its granary: the Nestos and
Hebros plains possessing fertile soils suitable for wheat cultivation (1971, 56). In his study on
agriculture in Thrace, I. Venedikov also discusses environmental conditions and the exploitation
of natural resources based on the literary sources (Benenuxos 1981, 62-71).

The territory under study is characterised by the transitional character and diversity of all
geographical features expressed in the combination of plains, high and low mountains cut by
deep river gorges, upland basins, thick forests and mountain pastures, fertile river terraces, and
arable lands. This variety gives a specific character of the economy in the separate subregions,
each possessing different agricultural potential. The soils’ characteristics and qualities are a
major factor in the choice of crops to be grown in a given area. It has been noted, however,
that applying present-day soil distribution maps to the past should take into consideration
any changes that might have occurred (Thomas 1990, 7; Shiel 1999, 72). Cereal crops are
best cultivated in rich humic soils such as chernozems and alluvial-meadow soils. At present
four regions stand out from the rest as being the most suitable for cereal crop cultivation: the
Danubian Plain and especially its eastern part, the Upper Thracian Plain (the territory between
the Sredna Gora mountains to the north and west, the Rhodope, Sakar and Strandzha Moun-
tains to the south and the Black Sea to the east), the Burgas lowland, and the plains south of the
Rhodope Mountains. Cereal crops were and continue to be grown in the mountainous areas as
well, but these zones are reserved to species like rye and oats because of the specific atmospheric
conditions. Wheat is the most common cereal cultivated in Thrace. It grows on flat areas, on
chernozems, chernozem-smolnitsi, alluvial-meadow, and brown forest soils. The sowing is in
the autumn, and the growth finishes in the first half of the summer thus avoiding the later
summer droughts (JJonues 1994, 334). Barley is characterised with short vegetation period, and
it becomes ripe before the summer droughts. Rye is tolerant to more-severe climate conditions.
It grows in more humid, cooler places, in the uplands and valleys with soils poorer in humus.
Rye is grown nowadays in south-western Bulgaria, the eastern Rhodope slopes, and to a lesser
extent in the uplands of the central Balkan Mountains (JonueB 1994, 335). Oats requires lower
temperatures and moisture and is grown in mountainous regions — the Rhodope Mountains, the
northern parts of the Balkan Mountains, and in the valleys of the western and central Balkan
Mountains (Jouues 1994, 337).
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Environmental factors are often underestimated in the exploration of LIA sites, and joint
archaeo-environmental investigations are rare and confined mainly to the prehistoric periods
(Dennell, Webley 1975, 97-109; boxunosa, HBanos 1985, 43-50; boxmmosa, Aranaco-
Ba 1989, 197-204; Bozilova, Filipova-Marinova 1994, 39-50; Ognjanova-Rumenova 2008,
291-294; Chapman et al. 2009, 155-187). The combination of broad interdisciplinary studies,
such as geoarchaeological (Denham 2010, 468-481), invertebrate (Porch 2010, 457-467), and
pollen analyses (Rowe, Kershaw 2010, 430-441), can provide data for the reconstruction of the
palaeoenvironment. In the majority of cases, however, only pollen analysis has been applied.

The analysis of pollen data can reveal past vegetation, its distribution and development,
climate fluctuations as well as the human impact on the environment. Thus, for instance, a
decline in arboreal pollen frequencies may be a sign of forest clearances; crop fields may be
attested by the occurrence of cereal pollen and important weeds of arable lands such as Corn
cockle (Agrostemma githago) and Cornflower (Centaurea cyanus); while an increase in pollen
types indicating disturbance (Rumex acetosa, Plantago lanceolata) along with a general increase
in herbaceous pollen diversity indicates grazing pressure on land (Chapman et al. 2009,
160). Preservation of pollen depends on characteristics related to both taxonomic origin and
depositional environments — optimal preservation requires anaerobic or acidic environments
such as wetlands, lake sediments, and dry cave earths which hinder decomposition bacteria
(Rowe, Kershaw 2010, 431). Depending on their type, plants vary greatly in the amount of pollen
they produce and the distance to which pollen grains are dispersed. It has been pointed out
that spatial representation of the pollen rain is determined by the size of the basin. Thus, if a
basin is smaller than five ha, the pollen derives from local sources and represents changes in
the vegetation of the immediate vicinity; if the basin is larger, pollen from up to hundreds of
kilometres may have been present (Willis et al. 1997, 740-750; 1998, 101-113).

Throughoutthelast 30 years, palynological analyseshave been conducted for different ecological
zones in Bulgaria, which has resulted in the establishment of the vegetation cover and variability
in the Pleistocene and Holocene as well as the human impact on the vegetation development.
It should be noted, however, that while the available pollen data are used in reconstructing the
landscape of some prehistoric sites (Bozilova, Tonkov 1998, 141-148; Gaydarska 2007; Chapman
et al. 2009, 155-187), a more detailed reconstruction of the LIA landscape in inland Thrace has
been realised only for the site of Pistiros (Baltakov et al. 1997, 181-185; Kenderova, Fitova 2002,
321-327; Kenderova et al. 2007, 272-279; Chiverrell, Archibald 2009, 287-302) and in the region
of Sboryanovo (Ilerpos u fip. 1990, 192-196).

The fertile soils of the Danubian Plain were appreciated and exploited already in the
prehistoric periods. Palynological investigations at Lake Durankulak and Lake Shabla-Ezerets
have demonstrated that the Chalcolithic settlers around these two lakes had used humid soils
in the valleys for the cultivation of wheat and barley (Bozilova, Filipova 1991, 89). An increase
in arboreal pollen has been attested at Lake Durankulak corresponding to the Early Bronze Age
(EBA) (2919-2392 BC) together with the first maximum of the anthropogenic pollen indicators:
almost all tree pollen curves decrease, pointing to a decline in the distribution of the local forests
(Marinova 2003a, 257-268). A considerable human impact has been documented during the Iron
Age, around 3000 BP and around 2500 BP, expressed in the decrease of the arboreals — oak, elm,
hornbeam - and synchronic increase of the herbaceous, cultivated cereals, and anthropophytic
elements (Bozilova, Filipova 1991, 92; Bozilova, Tonkov 1998, 141-148). The pollen diagrams
from Lake Bolata in the vicinity of Kaliakra Cape have demonstrated two periods of peak
anthropogenic activity: one during the Chalcolithic and the second - from the Late Bronze Age
(LBA) to the Roman period (Tonkov et al. 2011, 37).

The palynological data from the Balkan Range peat bogs has demonstrated human activity
in all vegetation belts during the Bronze - Iron Age transition, marked by the lowered values
of tree species in all diagrams (Filipovitch, Stefanova 1998, 41). The period coincides with the
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active migration of Thracian tribes in search of new metal-mining regions in the mountains
(®on, Cnmpuponos 1983). Iron reduction was achieved with the help of charcoal, a possible raw
material for which was the coniferous timber (Filipovitch, Stefanova 1998, 40). In addition, there
is a considerable increase in the amount of cereal pollen in the diagrams from the mountainous
and lowland areas, explained by the use of iron tools, which resulted in a subsequent increase in
crop production (Tonkov et al. 2007, 314). In the last several centuries, deforestation of vast areas
in all mountain belts, lowering of the upper forest boundary, and expansion of meadow-pasture
communities are all consequences of human interference (Filipovitch 1996, 54-60).

The pollen records from the Ezero reed-swamp next to the eponymous prehistoric tell near
Nova Zagora (Chapman et al. 2009, 165) and from the Straldzha marsh in the north-eastern
part of the Tundzha Plain (Tonkov et al. 2008, 185-191) have revealed a strong human impact
expressed in forest clearance from the LBA and EIA periods, intensifying towards 600 BC. The
pollen records from Ezero have further indicated that during the EIA pasture land for stock-
breeding was exploited to a larger scale than the arable fields (Chapman et al. 2009, 181). The
investigations at the site at Adzhiyska Vodenitsa in the Upper Thracian Plain have revealed a
wide range of plant species with cereals being predominant (Chiverrell, Archibald 2009, 297).
The palynological studies in the wider region (from locations above 1400 m) have demonstrated
increase in the human interference from 500 BC onwards expressed in woodland clearance for
arable and pastoral land as well as increase in the humidity in 600 — 400 BC (Bozilova et al. 1990,
48-57; Filipovitch 1995, 5-11; Lazarova 2003, 245-256).

The pollen analyses from Pirin (Tonkov et al. 2002, 201-210; Stefanova, Ammann 2003,
97-107), Rila (Bozilova et al. 1990, 48-57; Tonkov, Marinova 2005, 663-671), and the Western
Rhodope Mountains (Filipovitch 1995, 5-11; Filipovitch, Lazarova 2001, 167-180) demonstrate
that the first human impact in south-west Bulgaria appeared in the final stages of the Neolithic (c.
5000 BC) when very sporadic indications of cereal cultivation and grazing occurred (Marinova et
al. 2012, 413-427). Signs of large scale deforestation and more extensive land use in the region are
recorded during the LBA. After c. 900 — 800 BC, the palynological records from northern Pirin,
Maleshevska, and Osogovo Mountains demonstrate another peak of anthropogenic indicators
showing mainly pasture and a partial deforestation of the area (Marinova et al. 2012, 413-427).
One of the pollen diagrams from southern Pirin Mountains (Popovi Livadi, 1400 m a.s.L.) is very
rich in pollen of barley (Hordeum) (18%) and rye (Secale) (up to 3%) dated to the Hellenistic and
Roman periods (Tonkov et al. 2007, 314).

During the LBA - EIA transition, a reorganisation of the vegetation in the hills north of the
Thracian Plain has been recorded, which points to a shift in the climate towards higher levels of
humidity and lower temperatures (Chapman et al. 2009, 174). This is also supported by the data
from peat bogs in the Central Rhodope and Sredna Gora Mountains, by the formation of the
riparian forest communities on the Bulgarian Black Sea coast (longoz forests) dated to around
1400 - 1000 BC as well as the advance of Silver fir in south-western Bulgaria dated to 1400 - 700
BC, all indicating a cooler and wetter climate (Chapman et al. 2009, 174). A sharp cooling is
further recorded for the Early Subatlantic Age (650 — 280 BC) in the northern hemisphere on a
global scale. It has been suggested that the Early Subatlantic Age had two cooler stages — one from
680 to 450 BC, followed by a short-term warming period between 450 and 380 BC, and a second
cooling stage culminating at 280 BC (Bozilova, Tonkov 2007, 533).

I1.3. LITERARY AND ICONOGRAPHIC SOURCES

The information provided by ancient authors as well as the available iconographic sources
related to the topic is of great significance for filling the lacunae regarding ancient farming
practices. The absence of literacy in Thracian society, however, obliges us to rely on the written
records of the Greek Archaic, Classical, and Hellenistic authors. Further information is provided
by the Roman authors, although the different geographical and economic conditions, as well as
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the chronological factor and the development of technology in Roman times, should all be taken
into account when trying to reconstruct the agricultural practices in LIA Thrace.

The documentary sources concerning Greek agriculture are very limited, and this is true to a
greater extent for societies outside Greece. The Greek writers engaged in agriculture related topics
in detail are Hesiod and his Works and Days, Xenophon and his Oeconomicus, and Theophrastus
with his botanical studies Enquiry into Plants and De Causis Plantarum. While the first two
describe the farmer’s life and work, thus providing information about the specific tasks that
should be performed, Theophrastus’ works emphasise the plants themselves rather than farming
as a whole. Individual activities connected to agriculture are also found in the Homeric poems.
Different passages in the works of historians, playwrights, and orators shed light on agriculture
related topics (Appendix B.1).

While some of the Greek authors had first-hand knowledge of Thracians, the information
we collect from the various works regarding agriculture is inadequate and often intended to
distinguish Greek from Thracian and thus presented as a curiosity. The majority of references
related to the region under study are found in Xenophon’s Anabasis, who actually visited southern
Thrace on his way back from the Persian expedition and remained there in service of Seuthes II
for more than a month. His Anabasis is not only an invaluable source for the political history of
the region during the beginning of the fourth century BC but it also gives detailed geographical
descriptions and references to various aspects of life in Thrace.

The available literary evidence demonstrates the variety of cereal crops grown in Thrace
(Appendix B.1). While millet was typical for the lower parts of Strandzha Mountains (Anabasis
VII.5.12), Xenophon mentions also barley and wheat (Anabasis VII.1.13) in the region around
the Propontis and north along the Hebros valley. Demosthenes speaks of rye and millet (10.16),
and Galen informs us about the Thracian word for rye - briza, the bread of which was black
and malodorous (On the Properties of Foodstuffs 13.514 ft.). Different qualities of the cereal
crops in Thrace are also mentioned by the ancient authors, often described as peculiarities.
According to Theophrastus, the Thracian wheat is many-coated and sprouts late (De Causis
Plantarum IV.11.5), which he explains with the climate conditions in the region, particularly,
the cold and long winters. Pliny the Elder mentions a type of wheat that ripens for three months
and another one that grows in forty days (Natural History 18.12). Pseudo-Aristotle informs
us about the barley cultivated in the Struma valley that was so bad in taste that only people
could eat it, but no animal would ever try it (De Mirabilibus Auscultationibus 116). That grain
was a staple in antiquity is evident from ethnographic studies in Greece and Bulgaria which
demonstrate that except some recent additions such as potatoes and maize, for instance, most
of the same cultigens that were important in antiquity are important today as well (Foxhall,
Forbes 1982, 65; Bakapenckn 2007, 83).

It has long been recognised that the quality of the bread was an indicator of social status.
Thus, the use of leavened bread which required a good quality wheat flour and time for the
dough to rise was most probably a privilege only for the Thracian aristocracy (Ieopruesa 1999,
74). Herodotus mentions that the bread intended for the future king Perdiccas always doubled
its size while baking (Hdt. Histories VIII. 137.3). The story is told as a curiosity interpreted as a
sign for the future greatness of Perdiccas. It may be recognised, however, as indirect evidence
for the use of leavened bread by the Macedonian elite. Its use in Thrace is attested by Xenophon
in his description of the dinner organised by Seuthes II for the Greek commanders (Anabasis
VIL.3.21 ff.). There were three-legged tables for all the guests with meat cut into pieces and loaves
of leavened bread. Yeast was most probably prepared from the grains of sour beans or from
wheat flour blended with grape juice, fermented and dried in the sun (Teopruesa 1999, 74). Bread
was produced also from barley (Xen. Anabasis VII.1.33-41; Pseudo-Aristotle. De Mirabilibus
Auscultationibus 116) and probably millet, the latter being used as food by the poorest or in years
of shortage, as it is much more difficult to digest.
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In addition to bread, cereals were consumed as porridge made of barley or wheat groats.
Herodotus mentions that the inhabitants of Chalcidice prepared some kind of bulgur (VIIL. 119.1-
2). It is usually prepared from barley or wheat by grinding the grains after soaking and baking or
by boiling and then grinding them. The processing of grain in this way leads to its preservation
for a longer period. By adding liquids — milk, water, or honey - different kinds of porridge can
be prepared that are also rich in calories. Some sort of bulgur was used already in the prehistoric
periods, as evident from the analyses conducted on archaeobotanical remains from Bronze Age
Greece and Neolithic Bulgaria (Valamoti 2011, 24).

Barley was used also for the preparation of drinks. Xenophon describes the barley wine in
the village of the Armenians as very strong but very good and with barley-grains floating on top,
so it was drunk with straws (Anabasis IV.5.261f.). In his Deipnosophists (X. 447 b-d), Athenaeus
discusses the information provided by different authors on the use of barley drinks and the
consequences of their consumption. The text is significant, as it mentions a barley drink (beer)
consumed by the Thracians which they called bryton. The Paeonians had a drink made of millet
and some sort of aromatic plant called parabias. It has also been pointed out that the Thracians
might have prepared kykeon - a hallucinogenic drink used in Greece during the Eleusinian
Mysteries made from barley, water, and fresh mint which quickly fermented (Teopruesa 1999,
85; Harrison 1903, 156).

The literary evidence thus demonstrates both the abundance of cereal crops in Thrace and the
variety of ways in which they were prepared and consumed. The ancient diet included also pulses,
vegetables, fruit, meat, and dairy products, the latter two predominant in mountainous regions
where stock-breeding played the main role in the subsistence (Ieopruesa 1999, 76-85). For the
majority of Thrace, however, grain and vegetable diet formed the staple food. This is supported
by the examination of the chemical elementsin the bone materials from the necropolises at
Sboryanovo and Apollonia Pontica as well as from the pit complex at Gledachevo, aimed at
reconstructing the palaeodiet of the Thracians (3mareBa-Panrenosa 2003). The conducted
analyses have demonstrated the predominance of cereal and vegetable food for the inhabitants
of Sboryanovo and the individuals at Gledachevo, and the presence of fish, sea-food, and cereals
for the population at Apollonia Pontica (3nareBa-Panrenosa 2003). Interesting is the established
difference according to the gender of the individuals at Sboryanovo — mainly vegetarian diet for
the women, and a mixed diet for the men with predominant consumption of meat (3nareBa-
Panrenosa 2003). This may be due to different social status of the examined individuals or can
reflect an actual gender differentiation in the diet. The results are based on the analysis of four
male and four female skeletons and, therefore, more data are required to prove any assumptions
on gender differences in the diet.

The literary references are also of great importance when examining issues related to grain
trade and land ownership and control. Although very limited in number (chapter II1.2.3), these
are invaluable sources for the reconstruction of the political and economic situation in Thrace.

The iconographic sources (Appendix B.2) are represented by painted pottery, terracotta
statuettes, funerary stelae, amphora stamps, and numismatic material. With the exception
of depictions of ears of corn on both vases and coins, farming activities are relatively rarely
represented in either painted pottery or sculpture during the Archaic, Classical, and Hellenistic
periods. Furthermore, depictions concerning the production and processing of cereals are rather
limited compared to those related to viticulture. Nevertheless, the reconstruction of some of the
agricultural implements that have left no trace in the archaeological record is possible only after
careful examination of the illustrative scenes.

The terracotta statuettes connected to the topic represent ploughing or grinding/pounding.
Only two such examples come from Thrace, though both are found at the Greek colony of
Apollonia Pontica. Attic painted pottery from different museum collections outside Bulgaria
depicts agricultural tasks, predominantly ploughing and sowing, while threshing is attested on
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only one vessel. Grinding, pounding and/or kneading appear on both black and red-figured
vessels. Amphora stamps depict various agricultural tools including sickles, ards, pruning-hooks,
hoes, and winnowing forks. Finally, a pair of oxen and agricultural implements appear on two
funerary stelae from Turkish Thrace dated to the Roman period. In Greek vase paintings, sickles
and pestles are sometimes depicted as weapons, particularly, in scenes with Orpheus and Perseus,
demonstrating the multi-purpose function of the implements. Thus, the available sources may be
used as a parallel for the agricultural implements employed in the Thracian lands, although we
should keep in mind their Greek origin.

The numismatic material related to the topic is confined to coins of some of the Greek coastal
cities and some Thracian rulers. The symbols depicted, usually related to the fertility of the land,
imply the economic significance of agriculture. The coins depict deities connected to fertility
with their characteristic attributes. In the pre-Roman period, such depictions are found on the
coins of some of the Scythian kings struck in Callatis, Tomi, Dionysopolis, and Odessos during
the second half of the second and the first half of the first century BC (lOpykosa 1981, 120). The
obverse usually represents Demeter with a wreath of corn ears, while corn ears or the horn of
plenty, a symbol of fertility, appear on the reverse. Corn ears appear also on the reverse of the
coins of the Greek towns of southern Thrace (Head 1911, 246-281). Among these are Aenus,
where an ear of corn is depicted on silver and bronze coins of the first half of the fourth century
BC, and Maroneia where, however, the vine was the main symbol and is represented much more
often. On the reverse of some of the coins of Abdera there are three ears of corn, a symbol of
the fertile plain around the city. Among the other coins, on the reverse of which there is an ear
of corn or a corn wreath, are the coins struck at some cities of the Thracian Chersonese and on
the European coast of the Propontis (Head 1911, 246-281; IOpykosa 1981, 122). Ears of barley
appear on the reverse of some of the coins of the Thracian rulers: Hebryzelmis, Kersobleptes,
Seuthes III, and Rhoemetalces I (Appendix B.2.39-43).

I1.4. ARCHAEOBOTANICAL STUDIES

The significance of the archaeobotanical analyses for distinguishing different stages of crop
processing, identifying modes of storage and thus reconstructing crop economy has long been
recognised (Dennell 1972, 149-194; 1974a, 275-284; 1976, 229-247; Hillman 1981, 123-162;
1984, 1-41; Hubbard 1976, 257-265; Jones 1984, 43-61; 1987, 115-123; 1987a, 311-323; 1990,
91-96). The archaeobotanical studies conducted on prehistoric sites in Bulgaria (Dennell 1974,
33-37; Marinova 2006, 187-194; 2007, 93-109; 2009, 59-62; Popova, Marinova 2006, 523-532;
Popova 2010; ITomoa 2009, 71-124) and northern Greece (Valamoti 2002a, 2-15; 2003, 97-111;
2007, 91-108) have demonstrated the presence of almost all the crop plants typical for the early
agriculture. The cultivated plants correspond to the so-called “Near Eastern crop assemblage”
(Zohary, Hopf 2000, 241-246). The evidence from northern Greece originates mainly from Late
and Final Neolithic sites and indicates the dominance of cereals and pulses. The cereals include
einkorn, emmer, bread wheat, two and six-row barley, hulled and naked. The archaeobotanical
assemblage from Early and Late Neolithic sites in Bulgaria has also shown the presence of hulled
wheat (emmer and einkorn), as being the most numerous finds, as well as naked wheat and
hulled and naked barley. The archaeobotanical studies for the Bronze and EIA concerning the
region under examination are comparatively rare but nevertheless demonstrate the predominant
position of emmer, einkorn, and barley (ITonosa 2009, 116-133).

The LIA is represented mainly by samples taken from the large number of excavated pit fields
as well as from few settlements (Appendix A), peak sanctuaries, and necropolises (Ilorosa 2009,
71-166) (fig. 3). The latter two are, however, not considered in the study as their interpretation is
related to the rituals practised. However, the possibility that the pit complexes in Thrace were also
used for storage, discussed in detail in chapter III, requires the presentation of the plant remains
recorded in these structures.
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The LIA settlement sites in Thrace at which archaeobotanical studies have been conducted
include Pistiros, Sboryanovo, Cabyle, and the Thracian centre at Halka Bunar. At Pistiros,
grains of einkorn, emmer, free-threshing wheat, barley, millet, and rye as well as lentils, bitter
vetch, and cultivated grape have been documented in the area around the “clay altar” as well
as from the remaining sampled contexts' (Popova 1996, 173; 2002, 289-297). The analysis
of the carbonised remains has demonstrated that most common among the cereal crops at the
settlement is the bread/durum wheat. Barley was another major cereal crop at the site represented
by both naked and hulled forms with the naked variant being preferred. The small quantity of
einkorn and emmer recorded at Pistiros has led to the suggestion that these species were not
sown regularly, but as additional crops in case of failure of the harvest (Popova 2002, 292). The
quantity of oats and rye is also insignificant, which may be due to the state of preservation but
may also point to the secondary position of these crops as they require a more humid and cooler
climate typical for northern areas (Popova 2002, 292). At the remaining investigated sites rye
and oats are also represented by single finds which has been interpreted as an indication that
these were not cultivated separately, rather they were weeds (CnaBoBa 2013, 94-95). Samples
for archaeobotanical analysis have been taken from Hellenistic contexts in sector V' and sector
VIII*™ at Cabyle (CnaBoBa 2013, 61). The remains of cereal crops predominate followed by
legumes and fruits. Bread/durum wheat and barley prevail followed by millet, while einkorn,
although present, was not of great significance (CnaBosa 2013, Tabnuma 10). The cereals at
the Thracian centre at Halka Bunar in the region of Chirpan, dated to the end of the fourth —
beginning of the third century BC, include einkorn, bread/durum wheat, hulled barley, millet,
and sorghum (ITormosa 2009, 132-133). The pulses are represented by bitter vetch. At the Getic
town at Sboryanovo, remains of einkorn and sorghum have been identified (ITomosa 2009, 131).
The finds of sorghum from the pre-Roman period are relatively rare, but its presence at Pistiros,
Sboryanovo, and Halka Bunar demonstrates that already in the Early Hellenistic Age this species
has reached the Thracian lands (ITormosa 2009, 76).

The majority of archaeobotanical samples from inland Thrace during the LIA come from
pit complexes. The pit sanctuary near the town of Svilengrad had functioned during the second
period of the Early Iron and the LIA (the latest materials date to the end of the fourth or the first
half of the third century BC) (Hexpuzos 2006, 397). Thirty five samples from 31 pits have been
analysed (ITormoBa 2006, 518-519; 2008, 550-555). In seven of the pits no plant remains have
been documented. The results from the remaining pits have shown the presence of 35 plant
species, 11 of which represent cereal crops and pulses. Barley in both its forms, hulled and
naked, predominates together with spelt wheat and millet. An increase in the spelt production
during the Iron Age has been attested, explained by the fact that it is undemanding towards soil
type, while at the same time is able to produce high-quality flour (ITorroBa 2008, 550). Its grains
get dry very quickly after the harvest which is important in areas with humid climate (ITormoBa
2008, 550). Bread/durum wheat was also grown in the region. The minimal presence in the
samples of einkorn and emmer, so characteristic for the prehistoric agriculture, points to their
insignificant role during the LIA (ITomosa 2008, 550).

Archaeobotanical analyses have been conducted also on samples from the pit sanctuary at
Malko Tranovo, Chirpan. Most of the pits are dated to the LIA (from the fifth to the first half of
the fourth century BC) (boxxkoa, Hukos 2005, 94; 2010, 213-220). The cereals are represented
by einkorn and emmer, naked barley, bread/durum wheat, millet, rye, and oats (ITormosa 2005,
162; 2009, 129-130). Naked barley predominates followed by bread/durum wheat. Smaller is the
quantity of rye and millet. The study of 25 samples taken from 13 pits at the site of Vratitsa,

12 Sq. B7, B22 fire place, sq. B12 south part of a well, sq. B18 context 8, and sector AVII, 3265/1120 and 3270/1120.

! Pits No 7 and 12, the space above a clay altar in sq. 43 and 53, and the content of a gutus in sq. 75/74 in a layer below the pavement
of pink stones.

'2 One sample from the layer below the wall in sq. 42.
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south-eastern Bulgaria, dated to the sixth - fifth century BC (Kapaitoros, Knamxkuna 2005,
100-101), has resulted in the distinguishing of 14 plant species. The cereals are represented by
einkorn, emmer, hulled barley, and bread/durum wheat, the latter being predominant (ITomo-
Ba 2005, 163). The pits at Kumsala locality near Gledachevo have revealed remains of einkorn,
emmer, bread/durum wheat, barley (hulled and naked), and rye (Popova 2001, 215; IToroBa
2009, 127). The same species, including also millet, have been identified at the pits at Dvora
locality, Gledachevo (Popova 2001, 215; ITonoa 2009, 127). Interesting is the predominance of
einkorn. The archaeobotanical samples from the pits at Dana Bunar, municipality of Lyubimets,
have demonstrated the presence of einkorn, emmer, barley, millet, rye, and oats (CraBosa 2013),
while at the pits at Krastina, Burgas region, einkorn, bread/durum wheat, and barley have been
identified (IlomoBa 2009, 129). The archaeobotanical analyses from the pits in Sector South at
Koprivlen have revealed 21 species of cultivated plants among which einkorn, emmer, naked and
hulled barley, bread/durum wheat, rye, oats, and millet (Popova 2002a, 282-288; 2005, 99). The
latter was predominant which is most probably due to its tolerance to bad weather conditions. It
has been pointed out that bread/durum wheat prevailed over einkorn and emmer, as is the case
with the majority of sites from the period, and may be explained by the greater yields of the former
(Popova 2002a, 284; 2005, 99). The percentage of legumes from Sector South is insignificant in
comparison to the cereal species. Samples for archaeobotanical analyses have been taken also
from five pits from Sector North at Koprivlen demonstrating again the predominance of millet
(Popova 2002a, 288). Among the identified cereal species at the Early Hellenistic pits at Krepost
near Dimitrovgrad, millet is predominant followed by einkorn and barley, and small quantity
of emmer, while bread/durum wheat is represented only by single finds (Cnasosa 2013, 56-57,
Tabnuna 8).

The discovery of plant remains in pits may be the result of deliberate act (if the pits were used
for storage, rubbish, or ritual purposes) or deposited by chance (brought by the wind, animals, or
as a result of soil erosion). Distinguishing between these is often difficult, and a careful analysis
of the character of the recorded plant remains, the state in which they are preserved as well as the
processes during the pits’ filling and after their disuse, is required. The plant remains recorded
at the pit complexes in Thrace are comparatively small in quantity, which is commonly used
in support of the hypothesis of the cult character of these structures (Popova 2002a, 284). The
plant remains may have been deliberately deposited as part of the performed rituals. However,
plant remains will be preserved in the archaeological record only if charred, which may explain
their small amount in the samples. Thus, the quantity of plant remains itself is not sufficient to
determine the function of the pits.

The results from the conducted archaeobotanical investigations demonstrate the variety of
cereal crops grown in Thrace. Einkorn and emmer, characteristic already for the prehistoric
periods, continue to be found throughout the entire first millennium BC with einkorn being
predominant (CraBosa 2013, 86). While in some of the investigated pits the quantity of einkorn
and emmer is bigger than that of bread/durum wheat (Dana Bunar, Dvora, and Krepost), the
opposite is true for the remaining investigated sites. Thus, it has been pointed out that from the
middle of the first millennium BC onwards einkorn and emmer, which were predominant in
earlier periods, are no longer of major importance in the subsistence as opposed to bread/durum
wheat (ITormosa 1991, 52; 2006a, 509-510; Popova 2002a, 284). A number of ecological factors
as well as social ones were the reason for this change. While einkorn and emmer are tolerant of
different climate conditions, they produce small yields. On the other hand, bread/durum wheat
is vulnerable to drought and requires a more humid climate, but it produces higher yields which
with the growth of population was probably the reason for its preference and wider distribution
(ITonosa 2008, 550-552). Barley was distributed already in the Neolithic and became of major
importance in the following periods. It is tolerant of poor climatic conditions and poorer soils.
The archaeobotanical studies from LIA Thrace demonstrate its presence in all of the sampled
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sites except Sboryanovo. It predominates in the samples at Svilengrad (ITonosa 2008, 550-555),
Dana Bunar (Cnasosa 2013, 90), and Malko Tranovo (ITortoBa 2005, 162). Another major cereal
crop is millet. It becomes one of the most characteristic crops of the Iron Age as a result of its
tolerance to high temperatures, droughts, and poor soils (Crasosa 2013, 92). It also ripens in
a short time and produces a rich harvest. Millet is attested in the majority of the sampled LIA
sites and is even predominant at Koprivlen (Popova 2002a, 280-289; 2005, 99-102) and Krepost
(CnaBoBa 2013, 92).

Rye is a characteristic crop for the temperate climate zone. Its advantage is that it is resistant
to bad climate conditions and can grow on sandy soils. The mild climate in the Mediterranean
region determines its scarce distribution as opposed to central and northern Europe (Behre 1992,
145). Rye is attested at Koprivlen, Malko Tranovo, Gledachevo (Kumsala and Dvora), Svilengrad,
Dana Bunar, Pistiros, and Cabyle, but its quantity is insignificant. It has been pointed out that
rye migrated from Anatolia to Europe originally as a weed in the cornfields and only later on,
probably in the course of the EIA, achieved the status of a cultivated plant (Behre 1992, 141-156).
Thus, the low percentage of rye grains in a sample with other cereals is usually taken to indicate
that it was not grown as a separate crop, but rather it was a weed (Behre 1992, 141-156). The
same suggestion has been proposed for the LIA findings from Thrace (CnaBosa 2013, 94). The
evidence for the cultivation of oats dates to the second - first millennium BC (Zohary, Hopf
2000, 77-82). It is not commonly found during the LIA in Thrace - only at Malko Tranovo,
Dana Bunar, Koprivlen, and Pistiros. These represent single finds, and it has been suggested that
like rye oats might have not been cultivated separately during this period (Cnasosa 2013, 95).
Common in the archaeobotanical samples is the presence of various pulses, but their quantity is
smaller compared to cereal crops (Popova 2002a, 280-285; ITonioBa 2006a, 509-510; 2006, 518-
519; 2008, 550-552). Lentils, bitter vetch, and peas were grown during the Hellenistic Age in
Thrace, characteristic already for the Neolithic period (Mapunosa 2002, 13-24). Cereals played
an important part in the subsistence economy but their predominance over legumes and fruits
may be due to the state of preservation as cereals have better chance of charring and are, thus,
more visible in the archaeological record.

II.5. ETHNOGRAPHIC AND EXPERIMENTAL STUDIES

The gap in the archaeological data of ancient agriculture may be partially filled with the
use of ethnographic and experimental studies regarding models of cereal crop production,
storage, and processing. The ethnographic approach, investigating present-day societies and
inferring analogies with the past, has been applied in archaeological interpretation for a long
time. Theoretical considerations have led to the development of Middle-range Theory in which
ethnographic observations are used to determine common behaviour regardless of the cultural
context (Binford 1967, 1-12; Johnson 1999, 48-63). It has been pointed out, however, that analogies
should be grounded in specific time-space contexts (Hodder 1982, 12-16; Johnson 1999, 60;
David, Kramer 2001, 48). A distinction has been made between formal and relational analogies
with the latter being stronger (Wylie 1985, 63-111; Hodder 1982, 16-27). Formal analogies rest
on the notion that if two objects or situations have some common properties, they probably have
other similarities as well. A formal analogy becomes more reasonable as the number of similarities
increases. In the construction of relational analogies, on the other hand, emphasis is placed on
establishing the relevance of the observed similarities between the archaeological phenomena
under analysis and the ethnographic case material used to infer other, non-observable similarities.
Interpretation with the aid of analogies is unreliable and non-rigorous when similarities between
the things being compared are few in number and when the relevance of the comparison cannot
be adequately demonstrated (Hodder 1982, 27).

Recognition of the need for ethnographic material on which to base analogies to assist in
the interpretation of archaeological data has led to the development of ethnoarchaeology - the

28



ethnographic study of living cultures from archaeological perspectives (David, Kramer 2001,
2). According to Kramer, ethnoarchaeology is the “ethnographic fieldwork carried out with the
express purpose of enhancing archaeological research by documenting aspects of sociocultural
behaviour likely to leave identifiable residues in the archaeological record” (Kramer 1996, 396-
399). In regard to agriculture, ethnographic analogs can lead to the development of models
of processes that can be tested against the archaeological record. It has been pointed out that
when studying a topic like ancient agriculture, one must take into account not only climatic
or geographical characteristics but also social, economic, and technological factors as well as
the context of the informant data as a whole (Forbes 1992, 87-101). The production of cereal
crops can only be performed in certain ways given the available technology and the biological
characteristics of the species. Thus, for example, harvesting can only take place during certain
times of the year, the wheat must be separated from the chaff, the grain must be dried, etc. Crops
require different processing depending upon their biological characteristics (for instance, small
versus large seeds, glume wheats versus free-threshing wheats), harvesting methods (which
may or may not result in the presence of weeds and stalks), and intended purpose (for fodder
or for human consumption). Thus, there is a number of processing stages that the crop passes
through before it is consumed or stored. Each step produces a crop product and a by-product,
the latter usually used as animal fodder. R. Dennell (1972, 149-194) has created a model of crop
processing and defined a sequence of processing stages, each presenting specific composition
of grain remains. Later, both Hillman (1984, 1-41) and Jones (1984, 43-61; 1990, 91-96)
have conducted ethnographic studies of traditional crop processing in Turkey and Greece
respectively and have defined specific stages and contexts in the processing sequence of wheat,
barley, and legumes. They have concluded that certain ethnographic sample compositions result
from a particular crop processing stage. This has allowed them to make analogies between
a given archaeological sample and similar ethnographic samples and suggest the processing
method applied in the past. S. Reddy’s study of the processing of millet in southern India and
of sorghum in western India has demonstrated that even within the same culture there are,
depending on crop maturity and quantity, and ephemeral conditions (e.g., wind velocity at the
time of winnowing), a variety of processing pathways for any particular crop (1997, 162-187).

The ethnoarchaeological approach in regard to agriculture has been long adopted in Greece
and the Aegean. Different publications have appeared, among which the works of P. Halstead
(1987, 77-87; Halstead, Tierney 1998, 71-80; Halstead, Jones 1989, 41-55), H. Forbes (1976,
5-11; 1992, 87-101; 1996, 68-97; 1998, 19-34), E. Margaritis (Margaritis, Jones 2006, 784-805),
and C. Chang (1993, 687-703) should be mentioned, investigating various aspects of agriculture
and stock-breeding. For the territory of Bulgaria, special ethnoarchaeological studies have not
been conducted so far for the period under investigation and in regard to agriculture. Drawing
analogies with the past and testing the validity of hypotheses by using ethnographic and
experimental approaches is of great value when trying to understand the manufacture and use of
agricultural tools as well as identifying the natural properties of materials. Functional analysis on
grinding stones, flint and bone tools used in the processing of plants has been applied to artefact
assemblages from various sites in Europe (Anderson 1999; Dubreuil 2001, 73-87; Procopiou,
Treuil 2002; Longo, Skakun 2008; Bofill 2012, 63-84). For the territory of Bulgaria, such studies
are again confined to the prehistoric periods (Gyurova 1995, 55-72; 2012, 15-49; Gatsov 1993;
2009; Skakun 1999, 199-210). For the LIA in Thrace, no use-wear or phytolith analyses have been
conducted on the recorded agricultural tools. Residue analysis has been carried out only on one
Olynthus mill from the region of Akandzhievo village in the vicinity of Pistiros (Karunuaposa
2005, 188-189, 6er. 3). Thus, again the lack of experimental studies for the period under exami-
nation and in regards to agriculture should be pointed out.
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II. 6. CONCLUSION

The study of ancient farming practices and tools requires the application of various approaches,
incorporating traditional and interdisciplinary methods. Each of these has its own advantages
and limitations and only by combining the archaeological data with literary and iconographic
sources, archaeobotanical, ethnographic, and experimental studies, we may hope to acquire a
better understanding of the past agriculture practices.

The outline of the state of the archaeological record has demonstrated the different tools and
structures used in each particular stage of cereal crop production in LIA Thrace. As already noted,
these are found in various contexts. The majority of implements come from the better-excavated
and published urban centres in the Thracian hinterland. A second group of artefacts related to
agriculture are presented by the finds from ritual sites (peak sanctuaries and pit complexes).
There is also a number of chance finds, which broaden the distribution map of the investigated
implements.

The reconstruction of the palaeoenvironment is of great significance regarding the topic un-
der study. The pollen analyses from Bulgaria are unevenly distributed for the different regions
of the country. In addition, there is much more evidence for the prehistoric periods than the
historical times. However, the available data demonstrate that during the Iron Age the population
in Thrace exploited a wide range of plant species and the human impact on the vegetation
becomes clearly pronounced, especially around 500 - 400 BC, and continues on a large scale (the
species connected with the human activity are mainly herbaceous-ruderals, weeds, cultivated
cereals, and arboreals) (Bozilova, Filipova 1991, 87). This is in accordance with other changes of
the period, in particular, population growth, urbanisation, and exploitation of natural resources.

The presentation of the literary and iconographic sources related to the subject under study is
another essential approach. The available written references demonstrate the abundance of cereal
crops in Thrace and the different ways of their preparation and consumption. The reconstruction
of some agricultural implements is possible only after examining the iconographic evidence since
many of the tools employed were made of perishable materials.

The archaeobotanical studies for the period under investigation are rare compared to the
prehistoric periods. Moreover, the majority of samples is derived from pit complexes and often
interpreted as remains of ritual food. While the practice of ritual deposition of food is not ruled
out, the evidence for a single cult function of the pit fields is challenged later on in the study.
Few settlement sites add to our knowledge of cultivated cereal crops in the region, but the
information is often restricted to identification of the species and presentation of percent values.
The insufficient evidence of the state of the recorded crops, for instance, distinguishing different
stages of crop processing, is a major drawback for the reconstruction of the past crop economy.
Finally, there is lack of experimental and ethnoarchaeological studies regarding the topic and the
period under examination and the available functional analyses on tools concern mainly earlier
periods.

Farming was significant at least in the plains of Thrace, including a pastoral strategy which
was of greater importance in the mountainous regions. It should be pointed out, however, that
determining the subsistence strategy at a given region requires not only evaluation of the natural
resources around a particular site but also demographic analysis and examination of the social
organisation. An attempt at reconstructing the agricultural regime of LIA Thrace will be presented
in the following chapter — Production of Cereal Crops.
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CHAPTER III

PRODUCTION OF CEREAL CROPS

The process of cereal crop production encompasses separate stages, each characterised by
different activities. Besides the analysis of the archaeobotanical evidence, it can be identified by
the employment of diverse agricultural implements. The study of these implements is, however,
hampered by the limited number of well-preserved examples which often hinders their proper
identification and interpretation. In addition, the majority has been manufactured wholly or
partially from wood and hasleft no traces in the archaeological record. Thus, while the documented
iron ploughshares demonstrate the high level of technology employed by Thracian farmers, the
construction of the ard, to which the ploughshares were attached, is much more difficult to
reconstruct. This gap can be filled by the information provided by the written and iconographic
sources regarding agricultural practices. Although the written references concerning Thrace are
very limited, the efficient cultivation methods and tools employed in the production of cereal
crops and available in a period when there was no industrialised farming, were relatively few.
Therefore, the techniques applied should not differ considerably from region to region, although
environmental factors should be taken into account. The application of ethnographic studies
of modern non-industrialised agricultural systems also assists in the reconstruction of farming
practices and tools. Studies of traditionally employed implements from the recent past in Bulgaria
demonstrate a variety of terms and local variants — a diversity that most certainly existed also in
antiquity.

The agricultural tools and methods are presented following the agricultural year commencing
with the implements utilised in the preparation of the soil, those used for sowing, harvest,
threshing and winnowing, and initial preparation for storage. It is very difficult to give a precise
date for the appearance of the diverse tools, as their development, if any, is very slow, and there
is often overlapping of types. Thus, an archaeological discovery demonstrates no more than a
terminus ante quem. By tracing back the agricultural implements used in the prehistoric periods,
we will attempt to outline tradition and innovation in the farming technology of LIA Thrace.
Questions regarding the organisation of cereal crop production in Thrace and its position in the
ancient economy are presented later on in the chapter.

IT1.1. CULTIVATION TECHNIQUES AND TOOLS
III.1.1. PLOUGHING

The initial stage of land cultivation is tilling of the soil. The first millennium BC farmers
used both manpower itself and the plough which employs animal traction. It has long been
recognised that the introduction of the plough was of great economic significance for agricultural
production. It was a major component of the “Secondary Products Revolution” model used to
explain the changes in economic and political organisation in the Near East and Europe during
the Chalcolithic and EBA (Sherratt 1981, 261-305). It marked a new stage in the development
of agriculture when, alongside other innovations, animal power started to be used as a source
of energy for transport and land cultivation. The appearance of the plough and the use of
draught animals increased the area which can be cultivated in a given time and made possible
the cultivation of a wider range of soils. This in turn led to changes in the agricultural systems
from a localised intensive exploitation of high productivity areas, characteristic for the early stage
of agriculture, to a wider use of the terrain for light plough cultivation and extensive grazing as
well as to changes in the structure and distribution of settlements (Sherratt 1981, 261-305). Thus,
for instance, the EBA in southern Greece is characterised by an increase in settlement numbers,
types, and sizes as well as their expansion to areas that were not previously settled. It has also been
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pointed out that tillage with an ox-drawn ard is something like 2-15 times faster than manual
cultivation, and it permits large-scale surplus production, which in turn enables the emergence of
social stratification (Halstead 1995, 11-22). P. Halstead has argued that the main criterion for this
is, however, not the use of the ard itself, but the ownership of specialised plough oxen (Halstead
1995, 18). Furthermore, in order for the use of oxen to be practical, a household should possess
approximately five hectares of land (Hodkinson 1988, 39; Halstead 1995, 16).

Inarecentarticle, H. Greenfield (2010, 29-54) examines the latest data regarding the “Secondary
Products Revolution”. Here, we will not discuss the various questions connected to this model
but will confine our presentation to the evidence concerning the appearance of the plough. The
earliest indication for the plough comes from Mesopotamia in the form of plough marks found
in Susa A contexts (c. 5000 BC in Iranian Khuzestan) (Greenfield 2010, 39). Representations of
ploughs are recognised in pictograms from the Uruk period (fourth millennium BC) and are
also common among the impressions on cylinder seals from the Akkadian period (late third
millennium BC) in Mesopotamia and Assyria (Sherratt 1981, 266). In the Aegean, the presence
of the plough in the EBA is attested by the discovery of terracotta yoked oxen figurines at the site
on Tsoungiza Hill, ancient Nemea (Pullen 1992, 45-54). Other early examples include a terracotta
table representing a ploughing scene from the necropolis at Vounous, Cyprus, dated to the EBA
III or the beginning of the Middle Bronze Age (Karageorghis 1969, 110; 112, pl. 47) as well as
the interpretation of Linear A sign 27 as a plough (Evans 1909, 190-191; Hansen 1988, 51, fig. 3).
The marks preserved under north European Neolithic barrows have been initially interpreted as
ard marks (Sherratt 1981, 261-305; Fowler, Evans 1967, 289-303). These are now understood as
connected with the funerary rituals rather than evidence of ploughing (Rowley-Conwy 1987, 263-
266). The examples of buried surfaces with clear-cut plough marks in Central Europe are dated
to the Chalcolithic period or even later (after 3500 BC) (Greenfield 2010, 39). Zooarchaeological
studies demonstrate dramatic shifts in harvest profiles indicating a preference for more adults
in cattle herds in Europe during the Chalcolithic, which in turn suggests that cattle were more
intensively exploited for traction from this point in time (Greenfield 2010, 46). Thus, the spread
of the plough from the Near East into Europe together with the remaining innovations of the
“Secondary Products Revolution”, although not necessarily as a package, was part of the bigger
cultural transformations that occurred with the beginning of the Chalcolithic period in Anatolia
(c. 6000 BC) and the Balkans (c. 4000 BC in Greece; 3500 BC in the central Balkans) (Greenfield
2010, 46). Interesting in this aspect is the faunal evidence from Knossos which indicates the use
of adult breeding cows for draught purposes possibly from at least the sixth millennium BC
(Isaakidou 2008, 90-114). It has been pointed out that while oxen only provide muscle power,
cows are multi-purpose animals able to provide milk and calves as well as labour and were used
by recent Mediterranean farmers both to plough and to pull carts or sledges (Isaakidou 2008, 99).
Although the pathological evidence from Knossos does not indicate whether draught cows were
used for ploughing or transport, or both, the fact that wooden ards and sledges for transport could
have been easily made demonstrates that draught cows at Knossos might have been employed for
tillage and transport already in the sixth millennium BC (Isaakidou 2008, 101).

The ancient writers do not mention anything about the agricultural tools and cultivation
methods employed in Thrace. There are, however, although relatively rare, descriptions of
agricultural labour and implements used in Greece (Appendix B.1). These are significant for
the reconstruction of the farming activities, and given the level of available technology, we
may assume that similar practices and tools were utilised in the Thracian lands to the north.
The differences in climate, soil types, relief, available raw materials or the acquisition of ready-
made goods should all be taken into account. Both black-figure and red-figure Attic vases show
ploughing and sowing scenes which further assists in reconstructing the Archaic and Classical
ard (Appendix B.2.3-10) (fig. 4). A terracotta statuette from Boeotia representing a ploughman
with a pair of oxen (Appendix B.2.1) (fig. 5) as well as a terracotta statuette of a pair of yoked
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oxen discovered at the necropolis of Apollonia Pontica (Appendix B.2.2) are among the other
iconographic evidence for tools and methods of tilling during the period under examination.
A representation of an ard is recorded on amphora stamps from Thasos (Appendix B.2.11) and
the Athenian Agora (Appendix B.2.12) (fig. 6). The obverse of the silver coins of the Thraco-
Macedonian tribes Edonoi and Orescoi show a man wearing kausia (flat hat) between two
oxen (TageBa 2006, 31-45; Poole 1879, 144-146). The oxen are, however, not yoked, and the
depiction has been interpreted as representing the cattle of Apollo, stolen by Hermes. Finally,
reliefs on funerary stelae from Thrace dated to the Roman period present pairs of oxen and an
ard (Appendix B.2.13-14) (fig. 7).

All early ploughs presented actually an ard, an implement that could only make a shallow
furrow but could not turn the soil. The earliest literary evidence of plough and ploughing is
found in Homer’s Iliad and Odyssey (Iliad 13.702 ft.; Odyssey 5.127; 13.31; 18.365-375). In the
passages, the work of both the farmer and the animals is described as hard and exhausting.
Ploughing is mentioned also in the description of the shield of Achilles (Iliad 18.540-550).
Another passage refers to mules used as draught animals, as they move faster than oxen (Iliad
10.351). Arrian (Anabasis Alexandri 11.3) mentions that Gordius, the king of the Phrygians, had
two oxen: one he used in ploughing, the other to draw a wagon. Hesiod’s Works and Days gives
a detailed description of the plough as well as instructions for its construction and the seasons
appropriate for ploughing (383-390; 427-492). Further recommendations regarding the suitable
time, manner, and advantages of ploughing are discussed by Xenophon (Oeconomicus XVI.10;
XVII.10) and Theophrastus (Enquiry into Plants VI11.6.3; De Causis Plantarum I111.20.7-8).

Many scholars have analysed the literary evidence and interpreted the construction of the
ard in different ways (Kothe 1975, 1-26 with references). It consisted of a sole (éAua), a beam
(yv#6), and a draught-pole (ioTofoevs) on to which the draught-animals were hitched with a
yoke ((vydv) (Isager, Skydsgaard 1992, 47) (fig. 8). The beam presents a curved piece of wood
which connects the sole and the draught-pole, and as recommended by Hesiod, it should be
made from holm-oak because it is the strongest. The sole may be equipped at the back with a
stilt and a handle (éyé7A#). A ploughshare made of bronze or iron (dvig) may be attached to the
front of the sole. Hesiod does not mention metal ploughshares, but their use is evident from
Homer’s text (Iliad 23.834 ff.) and archaeological finds from the 12*-11"" ¢. BC Cyprus (AHTO-
HoBa 2013, 349, 6er. 2). Hesiod refers to two ploughs: one jointed (7xx7év) and the other made
of one piece (avTdyvov). It has been pointed out, however, that these do not present different
plough types rather than different versions of the same implement depending on the material
available (Isager, Skydsgaard 1992, 46). Hesiod’s advice concerns also the draught animals and
the ploughman - nine year old oxen should be used, and the worker should be experienced and
old enough not to look towards his fellow ploughmen, but be able to plough in a straight line.
In order for the land to regain its fertility before sowing, a period of fallow or a change of crop
was necessary. Hesiod recommends three ploughings of the fallow land - one in spring, one in
summer, and one in the autumn'’. Repeated ploughing and digging, according to Theophrastus,
is considered the best way to work land for arable crops and for trees (De Causis Plantarum
I11.20.7-8). In addition, repeated ploughing ensured better absorption and moisture retaining of
the soil (Forbes 1976, 9).

The construction principle of the plough remained generally unchanged throughout the first
millennium BC, although there were modifications in different regions, for instance, the Near
Eastern examples had two handles, and some were furnished with a sowing funnel (Storck, Teague
1952, 41, figs. 14-15). Some novelties in the design of the plough appeared in the Roman period.
Pliny describes various types of ploughshares suitable for different soils, and he also gives the
only evidence for ploughs fitted with wheels referring to Central Europe (Natural History 18.48).

13 For the historical context of Hesiod’s Works and Days and the agricultural regime he describes, see Edwards 2004.
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Varro (On Agriculture 1.19-20) advises on the proper kind of oxen for ploughing, and Cato (On
Agriculture 61), Pliny (Natural History 18.49), and Columella (On Agriculture 1.9.2-3; 2.2.22-28)
give recommendations on various aspects of the whole process of ploughing. Ridging boards
and vertically-cutting coulters were now added to the plough. The most complete description
of the Roman plough is found in Virgil’s Georgics (1.160-175). Analysing the information given
in the poem, R. Aitken (1956, 97-106) has suggested that the type described by Virgil presented
a beam-ard, an implement in which the curved plough-beam is the major part, and it is pierced
by the sole, as opposed to the sole-ard where the sole is the major part onto which beam and
handle are fitted. This view has been challenged by K. White who argued that Virgil's description
refers to the sole-ard characteristic for the Greek world and continuing to be the common type of
plough in use in Italy throughout Roman history (White 1967, 142). It has been pointed out that
Virgil’s description of a plough with “ears” may be the prototype of the ploughs with “ground-
wrests” attested in modern Greece and Bulgaria whose function is to break up a wider strip of soil
(Forbes 1976, 6; Bakapencku 2007, 89, 06p. 36). The true mould-board plough that inverted the
soil appeared in the Medieval period and was suitable for the damp soils of the temperate climate
zone (Forbes 1976, 6).

The only reference to plough used in Thrace is found in Apollonius’ Argonautica (1. 793-926):
“they plough the wheat-bearing fields” and “snowy ploughlands of Thrace”. Ethnographic studies
in Bulgaria attest the use of the wooden ard (ralo) till the end of the 19" century (Bakapencku 2007,
88-93). It has a symmetrical share as opposed to the plough which has an asymmetrical (one-
sided) share. Four main types have been distinguished according to the shape of the draught-pole
(voishte)'. The first type is characterised by a straight draught-pole attached to the stilt (ruchitsa)
and to the sole (plazitsa) by a beam (brudtse) (fig. 9.1). It is common in the western part of the
country. Two variants are distinguished: a) the sole and the stilt are made of one piece, and b)
of separate pieces. The ploughshare (paleshnik; lemezh)' has a long tang fixed to the beam with
the help of a wooden wedge and to the sole by an iron ring (Bakapencku 2007, 89, o6p. 34-35).
The second type represents an ard with a curved draught-pole attached to the sole (Bakapencku
2007, 90, 06p. 37) (fig. 9.2). The ploughshare has again a long tang fixed to the draught-pole by
a wooden wedge and to the sole by an iron ring. This ard is common for the Stara Planina region,
the Rhodope, Pirin and southern Strandzha Mountains. Both types have additional components
such as “ground-wrests” or a vertically-cutting coulter. The third type represents an ard with
a curved draught-pole attached to the stilt or at the angle between the sole and the stilt (Baxa-
pencku 2007, 90, o6p. 36) (fig. 9.3). There is also a beam connecting the draught-pole and the
sole. The ploughshare is inserted into the sole. It is the most widely distributed type covering
the Danubian Plain, the west Black Sea coast, the Thracian plain, Eastern Rhodope, Sakar, and
Strandzha Mountains. The major component of the fourth type is the draught-pole. Its back part
is massive and curved, and all of the remaining parts — the sole, the stilt, and a ploughshare with
a long tang — are attached to it (Bakapencku 2007, 90, o6p. 38) (fig. 9.4). It is distributed in the
south-western parts of Bulgaria along the middle Struma River valley. Wooden ploughs with
asymmetrical ploughshare with or without wheels were also used together with the wooden
ard's. Small and large wooden ploughs have been distinguished. The first were ubiquitously
distributed, including the mountainous areas, while the second were used predominantly in the
estates (chifliks) of the Upper Thracian and Danubian plains.

! For earlier classifications of the wooden ard distributed in Bulgaria made by foreign and Bulgarian scholars, see Bakapencku 1929,
55-109; Obrebski 1929, 10-54; Mapunos 1966, 27-31; Xonnondes 1981, 14-23.

> The terminology of the different parts of the wooden ard and plough varies to some extent, according to the different regions of the
country. It has been suggested that paleshnik is used to denote a ploughshare with a long tang, while lemezh marks a ploughshare which is
inserted into the sole. There are, however, many exceptions to this rule, as the local population does not always make such distinction of
terms.

' For the wooden plough and its characteristic parts in Bulgaria, see Mapunos 1963, 103-118; For the transition from ard to plough,
see AtaHacos 1986, 24-34.

34



The most important part of the ard, and the one that is archaeologically visible (if not
also made of wood), is the actual ploughshare. Ethnographic studies on agricultural tools in
Bulgaria present the different types of iron ploughshares of the wooden ard and plough. There
is, however, neither a universally accepted terminology nor classification (Mapunos 1970, 24-
28). H. Vakarelski divides the iron ploughshares into two main types: with a tang (paleshnik)
and with a socket (lemezh) (Bakapencku 1929, 76-78, 06p. 18-19) and gives their geographical
distribution and various names (1929, 78, 00p. 20). Later, he writes about two types of lemezh:
with a tang and with a socket (Bakaperncku 1936a, 425-429). According to Y. Cangova, there are
three types of /lemezh: the first one is known as naralnik distributed in the Balkan Peninsula with
the Slavic tribes; the second has a socket and represents a development of the first type; and the
third has a tang (Yanrosa 1962, 22-25, o6p. 1-4; 1981, 161-166). The first type (naralnik) also
has a socket, and it has been pointed out that it is actually a variant of the second type (Mapunos
1970, 26). Further typological divisions are based on the length of the tang and the presence of a
hook curve at its end (for the paleshnik) (Mapunos 1970, 27, o6p. IIIA). Two main types of the
ploughshare with a socket (/lemezh) are distinguished — symmetrical and asymmetrical — further
divided into variants based on the shape of the working part (Mapunos 1970, 27, o6p. IIIA). The
latter is characteristic for the wooden plough alone. St. Vitliyanov examines the ploughshares
dated to the Medieval period but uses the term lemezh for both ploughshares with a tang and
those with a socket (BumistHoB 1992, 231-238).

In a more recent study 1. Cholakov examines the ploughshares from Bulgaria dated to the
Roman and early Byzantine periods (Homnaxos 2010, 24-36). He distinguishes seven types based
on the shape of the working part and the way of attaching it to the ard (with a tang — type 3, 4, 5,
and 7 or with a socket — type 1, 2, and 6) (Homakos 2010, 06p. 14). Type 3 has a spoon-shaped
working part and ends with a tang. To this type belong the examples from LIA Thrace. The
working part is relatively small and shorter than the tang. The latter narrows towards the top
where it may curve like a hook perpendicularly outwards. Some examples have also an iron ring
for securing the share to the ard.

The number of securely dated iron ploughshares discovered in Thrace before the Roman
period is very small (fig. 10). All examples represent ploughshares with a spoon-shaped cutting
edge and a flat tang for attaching to the ard (type 3 in Cholakov’s typology). The tang is long,
usually ending with a perpendicularly curved hook, but there are also examples with tangs of the
same width and without a hook. The tang was attached to the ard by means of a wooden wedge and
probably secured with a metal ring. One specimen comes from the Thracian tomb at Kaloyanovo
dated to the second quarter of the fourth century BC (Unuukosa 1969, 60; 06p. 16). It has a small
spoon-shaped working part and a long flat tang narrowing towards the top where it curves like
a hook perpendicularly outwards (fig. 11a). The ploughshare was found on the left femur, in a
place where usually a weapon is placed. The well-built tomb and the rich and various funerary
offerings, including weapons and golden objects, demonstrate that it belonged to a member
of the Thracian aristocracy. It has been suggested that the iron ploughshare together with the
weapons and golden pectoral express the political and military power of the rich proprietor who
was also a landowner (YnumkoBa 1969, 88). Another securely dated example comes from the
Getic centre at Sboryanovo discovered in a house (fig. 11b) (CrostHoB 2000, 19, 06p. 25.2). The
settlement was founded at the end of the fourth century BC and destroyed by an earthquake in
the middle of the third century BC which gives also a terminus ante quem for the materials. The
ploughshare from Sboryanovo has a rounded spoon-shaped working part, but the tang does not
have a hook, rather it is flat at the end. A ploughshare similar to the specimen from Kaloyanovo,
but smaller in size, has been recorded at the pit complex at Kostadin Cheshma, Debelt, dated to
the fourth century BC (bana6anos 1999, 69, 71, o6p. 12) (fig. 11c). A heavily eroded tool with a
spoonlike shape and a flat handle has been recorded at Pistiros, but its bad state of preservation
does not allow us to determine it as a ploughshare with certainty (Augonosa 2013, 349, Gen. 3).
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Three spoon-shaped iron ploughshares have been recorded at Uste locality near the village of
Mirkovo (MuaeB 1961, 417-435) (fig. 12a). They represent chance finds found together with
pottery dated to the end of the fourth — beginning of the third century BC. While this date may
be accepted, the examples from Seuthopolis (fig. 12b) come from the medieval layer of the site
(Yanrosa 1972, 37-39, o6p. 23, 24), and one was found in the periphery of mound No 3 of the
necropolis (Ci¢ikova 1968, 120-121, fig. 4) (fig. 12¢). Thus, their date remains uncertain. Similar
is the case with the spoon-shaped ploughshares discovered at Preslav (Uanrosa 1962, 24) which
may belong to the Thracian period attested at the site. Finally, a spoon-shaped ploughshare
discovered by chance in the region of Vratsa (Bakapencku 1936a, 426, 06p. 269), although very
similar in shape to the LIA examples, remains with uncertain date.

Ploughshares with a spoon-shaped working part and long tangs with a hook have been
discovered at the Daco-Getic sites in Romania dated to the second — first century BC (Crisan
1960, 286-301). H. Crisan has suggested that this type of ploughshare was a local Dacian product
and has called it Dacian type (1960, 294). The finds from Thrace, however, are earlier in date and
do not support the hypothesis of Dacian origin. The spoon-shaped ploughshares continue to be
used during the Roman, Late Antique, and Medieval periods'’, although at that time ploughshares
with a triangular shape and a tang as well as those with a socket were predominant (JIyxos 1965,
181, xapra 2; 1972, 268; BenenukoB 1981, 85-86).

The available archaeological evidence thus demonstrates the existence of the spoon-shaped
iron ploughshares in Thrace at least from the fourth century BC. Although the number of securely
dated examples from Thrace is very small, their discovery reveals the high level of agricultural
technology employed by the indigenous population in the Early Hellenistic period. The question
of the type of ard to which these ploughshares belonged is much more difficult to answer. The
available iconographic evidence from the period suggests that the spoon-shaped ploughshares
were attached to a wooden ard with a curved draught-pole which was connected to the sole.
Whether this ard was introduced to Thrace from Greece or it represents a traditional design
already known in the region, is difficult to answer at the moment. I. Venedikov has suggested
that the wooden ard with a straight draught-pole represented on third century AD coins of the
Roman colony Deultum is characteristic for the Roman period and should be distinguished from
the ard with a curved draught-pole “which was typical for pre-Roman Thrace” (Benenukos
1981, 79-83).

I11.1.2. THE USE OF A HOE

Tilling of the soil was realised also with a hoe. It has been pointed out that the different
terms used by the ancient authors to denote this implement imply that various types existed,
differing in weight, size, and shape according to their function (Isager, Skydsagaard 1992, 49).
Thus, lighter hoes might have been used for sowing and weeding, while breaking up the fallow
required a heavier tool. Xenophon uses the term skalis for an implement that was suitable for
hoeing the cornfield and weeding (Oeconomicus XVII.12-15). Its exact construction is, however,
not known. The terms makele, makella, and dikella (two-pronged hoe) are often used to denote a
hoe (Isager, Skydsagaard 1992, 49). A dikella is represented on an amphora stamp from Thasos
(Appendix B.2.15). Theophrastus mentions that the work with the dikella was preferred to that
with the plough because it did not leave an untilled space and was better for breaking up the
weeds (De Causis Plantaraum 111.20.8). Hesiod mentions the use of a hoe in sowing (Works and
Days 469-471), and Homer uses the term makella when describing the work of a man irrigating
a garden with water (/liad 21.257 {f.). The term sminye has also been interpreted as a hoe, but it

17 For the distribution of iron ploughshares with a spoon-shaped working part dated to the Roman period, see lykos 1965, 181, kapra
2; Yomaxkos 2010, 238, 06p. 23. For specific examples, see Jlykos 1965, 159, tabmno 11.1-5; [leres 1950, 265, 06p. 49; Cepadumos 1973, 77,
06p. 1-2; Anampkos 1965, 43-44, 06p. 1.1; Yanrosa 1962, 24.
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is not known whether it was used to denote a different type of the same tool (Isager, Skydsagaard
1992, 49). 1. Venedikov lists the dikella among the agricultural tools used by the Thracians but
does not give any archaeological examples (Benemuko 1981, 90). The variety of shapes is
evident also from the examples dated to the Roman and early Byzantine periods (19 types have
been distinguished) (Homakor 2010, o0p. 74). Thus, it may be assumed that similar diversity
existed also in earlier times determined by the intended purpose of the hoe.

Ethnographic studies demonstrate the variety of hoe shapes and names used in modern
Bulgaria depending on the soil type and the crop to be cultivated (Baxapencku 2007, 86-88). Two
main types exist —a hoe with a wide working part called motika and one with a narrow working
part called kopach. The two-pronged hoe called dikel is characteristic predominantly of southern
Bulgaria, the Struma River valley, and Strandzha Mountains and is typical for horticulture and
viticulture (Baxapencku 2007, 88).

The examples of iron hoes discovered in inland Thrace dated to the Hellenistic Age are
restricted to two specimens from Sboryanovo (CrosHo 2000, 19, 06p. 25.6; CTossHOB 1 1ip.
2004, 22, 06p. 37; Aumonoa 2013, 357, o0p. 4.3, 362, kat. Ne 60) and the find from Momina
mound, village of Bratya Daskalovi (Touxosa, lIBanoB 2011, 11, 06p. 4; AHoHoBa 2013, 363,
Kat. Ne 61)" (fig. 13). The specimen from Sboryanovo, dated to the first half of the third century
BC, represents fragment of a hoe with a semicircular working part and a perpendicularly curved
socket for the handle, separately made and attached by means of a rivet (fig.14a). It finds close
parallels to hoes discovered at Olynthus (Robinson 1944, 343-344, pl. CVII-1635, 1636) and
Priene where other shapes are also attested (Wiegand, Schrader 1904, Abb. 496/1, 4; Abb. 500-
502). The type of hoe with a socket continues to be used during the Roman and Late Antique
periods (Yomaxos 2010, 272, 06p. 74.15). The iron hoe from Momina mound has been discovered
in front of the entrance to the tomb together with an iron axe-mattock. The implements are dated
to the end of the fourth — beginning of the third century BC. The mattock has a rectangular
working part. The handle was attached via a socket.

An iron axe-mattock has been recorded also at the peak sanctuary at Babyashka Chuka and
dated to the third — second century BC (Tonkova 2005, 179, tabl. I1.12; 2008, 269, fig. 6; Ton-
xoBa 2008, 107, tadmo 11.12, 109) (fig. 14b). Similar tools made of copper are recorded already
in the fourth millennium BC (MuxkoB 1961, 06p. 2-7) and continued to be used in Roman times
(Homnaxos 2010, 06p. 74.9; 13). The part perpendicular to the handle (hoe/pick) has an elongated
narrow shape and rounded edge. The tool may have been used for uprooting weeds, but the
excavators have interpreted it as connected to metallurgical activities (Tonkoa 2008, 109). That
the hoe was a multipurpose implement is evident also from its attested use in building activities
during later periods (Honakos 2010, 61).

II1.1.3. SOWING

Cereal crops, depending on their biological characteristics, are sown in the autumn or spring.
Ethnographic studies in Bulgaria demonstrate that wheat, barley, and rye were autumn sown,
while millet and oats were spring sown (Bakapemncku 2007, 93-94). It has been pointed out that
most crops providing the major part of the diet of traditional farming societies north of latitude
30° N, thus including Thrace, are generally autumn sown if the soil is free of winter water-
logging and not subject to sub-zero temperatures for prolonged periods without snow cover, i.e.
spring-sown varieties tend to predominate only in areas where these limitations exist (Hillman
1981, 147). Moreover, most wheats yield more grain when sown in autumn than when sown in
spring (Hillman 1981, 147). Winter barley was widely cultivated in Classical times, as it has
fewer requirements regarding soil quality and weather conditions (Burford 1994, 665). Barley

'8 An iron hoe has been discovered in the fill of a well in the coastal town of Sozopol (Apollonia Pontica) and dated to the end of the
third - beginning of the second century BC (Augonosa 2013, 357, 06p. 4.2, 363, kar. Ne 62).
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can be also spring-sown because it yields grain even when its vegetation period is shortened
by late sowing (Hillman 1981, 147). The various species of wheat have different preferences
regarding soil fertility and hardiness to cold, which determines their individual time for sowing
(Jones 1981, 106-108). Pliny mentions a two-month wheat in Thrace that ripens on the fortieth
day after sowing (Natural History 18.12.70). Recommendations for the appropriate time of
sowing as well as the characteristics and requirements of the different soil types and seeds are
found in Hesiod (Works and Days 446; 462 ft.) and Theophrastus (Enquiry into plants VIII.1;
6). Xenophon recommends sowing over a period of time, so in a case of bad weather, the whole
crop would not be destroyed (Oeconomicus XVII.1 ff; 4-6). It has been pointed out that the main
advantage of mixed autumn and spring sowing is that it spreads the agricultural work of sowing
and harvest (Jones 1981, 105).

As Greek vase paintings demonstrate, sowing was carried out by hand — the seed was held
in a basket or a sack and broadcast over the prepared ground (Appendix B.2.3-5). The use of a
harrow, whose function is to incorporate the seed into the soil and break the lumps, has not been
attested. This again may be due to the nature of the material used which in this case is wood.
As mentioned by Xenophon (Oeconomicus XVII.15), a hoe could have been employed for this
purpose. Like ploughing, practice was required in order to sow evenly and at the desired rate
(Works and Days 446). The sowing density varies to a great extent, as it is specific for each type
of cereal crop.

II1.1.4. HARVEST

The harvest of cereals is realised in the early summer for the autumn sown crops and in
late summer for the spring sown ones. The standard implement for harvesting was the sickle.
Homer mentions it also for haymaking (Odyssey 18.366 ff.), and the description of Achilles’
shield (/liad 18.550 ff.) represents the harvesting of grain in greater detail. Hesiod advises on
the time when the harvest should begin (Works and Days 383-387; 571-580), and Xenophon
(Oeconomicus XVIII. 1-3) discusses the proper method of harvesting: cutting the stalk close to
the ground or in the middle and the use of the straw. The harvesting methods are also described
by the Roman authors: Varro (On Agriculture 1.50), Pliny (Nat. Hist.18.72), and Columella (On
Agriculture 2.20.1-3) who point out the regional specifics of the process.

In Greek vase paintings, sickles are often depicted as weapons (Appendix B.2.20-38). Thus,
the scenes representing the death of Orpheus show Thracian women holding spears, rocks, axes
as well as pestles and sickles. The depictions of Perseus beheading Medusa show him armed with
a sword or a sickle whose function here is again as a weapon (fig. 15). Among the iconographic
evidence, we should mention also the funerary stele discovered in the region of Edirne dated to
the second — third century AD (Appendix B.2.14) (fig. 7a). The relief is divided into two parts
— the upper represents a funerary feast, while the lower one depicts a pair of oxen, an ard, and a
sickle.

The different methods of harvesting: uprooting, reaping the ears, or reaping the ears and straw
together can be recognised in the archaeobotanical samples based on the presence or absence of
certain extra components such as culm bases and weeds (Hillman 1984, 7; Van Zeist, Bottema
1971, 537-538). Hillman examines the variety of harvesting methods (1981, 148-153) and points
out that harvesting the ears together with the straw by sickles is the most common method both
in Europe and other areas where crops such as wheat, rye, barley, and oats are or were grown
under traditional systems. Although this method is quick as both grain and straw are harvested
in one operation, many of the weeds are also collected which requires further cleaning. Such
cleaning can take part throughout the rest of the year, and for the glume wheats it is necessary
even when the ears have been harvested separately in order to eliminate the fine chaff such as
spikelet forks and rachis internodes (Hillman 1981, 150). Uprooting is also a speedy process
and is used commonly for barley as well as for other cereals where the soils are damp such as
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emmer in the wetter parts of Turkey (Hillman 1981, 148). Finally, cutting the ears and the straw
separately is still practised in the Eastern Mediterranean (some villages in Turkey and some
Aegean islands), but the need to harvest the straw additionally as well as the often uneven height
of the crops make this harvesting method very slow and time-consuming (Hillman 1981, 151).

The harvesting methods depend largely on the intended purpose of the products. L. Foxhall
examines the use of different agricultural “waste” products, such as chaff, straw, and stubble of
cereals, legume haulms and husks, weeds, leaves, prunings from vines and fruit trees, etc., and
argues that keeping of traction animals — cattle, donkeys, and mules — was heavily dependent
on such agricultural by-products (1998, 35). Chaff was used for fodder, as a temper in mud-
brick, and as fuel. Straw served also as fodder, for thatching, flooring, bedding, packing, and
as manure (Fohxall 1998, 36; Hillman 1981, figs. 5-7). The ethnographic studies from Bulgaria
have not demonstrated uprooting as a harvesting method, except in a case of low crops as a
result of drought (Bakapencku 2007, 97). Both low and high harvest methods are attested for
the Chalcolithic period in Thrace based on use-wear analysis of flint inserts for sickles and the
absence or presence of weeds among the cereals (I'eoprues 1958, 373; Tomoposa u ap. 1983,
117; Bozilova, Filipova 1991, 89; Pagyndesa 2003, 42; Tonkov et al. 2007, 313). It may be
assumed that both methods of harvesting were practised in the LIA depending on the intended
purpose, the available time and labour force.

Ethnographic studies have demonstrated the use of two main types of sickle on the territory of
Bulgaria — serrated (known as surp) and non-serrated (usually called kavrama or sirma) (Baxka-
pencku 2007, 96, 06p. 49, 50). Both types are recorded already for the Roman period (Honakos
2010, 51-59). The non-serrated sickle has a blade curved perpendicularly to the handle (fig.
16.1). The serrated sickle is smaller in size and has an open blade with a handle almost parallel
to the blade (fig. 16.2). The cutting principle of these two types is also different with the serrated
sickle cutting with its whole blade like a saw, and the non-serrated one cutting with one part of
the blade by pressing.

The prototype of the serrated sickles might be seen in the prehistoric antler or wooden
sickles with flint inserts (Gurova 2014b, 343). The bronze sickles found in the LBA hoards
at Pleven (MuxoB 1933, 97, 06p. 55; 1970, 59) and Suvorovo village, Varna district (Mupues
1953, 113, o6p. 134), represent serrated and non-serrated types respectively with the specimens
from Suvorovo being interpreted as media of exchange and not as practical agricultural tools.
Four iron sickles, two serrated and two non-serrated, come from the Krivodol hoard near Vratsa
(Huxonos 1970, 53-54, 06p. 3a-1), dated not later than the sixth century BC. Thus, it is evident
that both types of sickle existed simultaneously, and it is impossible to determine whether one
preceded the other. It may be suggested that the existence of two types of sickle supposes their
use for different crops and according to the density of the sowing (dyxos 1965, 170-171; 182,
kapta 3), although there is no certain evidence for this.

Fragments or completely preserved iron sickles dated to the LIA come from the urban centres
at Sboryanovo (fig. 17) (CrosnoB, Muxaitnosa 1995, 42-43; CrosaoB 2000, 19, o6p. 25.3-5;
Anpnonona 2013, 359, xar. Ne 11-20) (fig. 18a), Pistiros (Katinarova-Bogdanova 1996, 107; An-
nonoBa 2013, 359-360, xar. Ne 21-24; Jlazos 2017, 155) (fig. 18b), and Seuthopolis (AngoHoBa
2013, 355, o6p. 3.8, 361, kar. Ne 40) as well as from the peak sanctuaries at Babyashka Chuka
(Hdomapancku 1984, 46; 1999, 68, 146, tadmo XVI.3, 120, o6p. 40B; Jomapancku u ap. 1986,
52; Tonkova 2005, 179, tabl. I1.8; Torxosa 2008, 108-109; Anmonosa 2008, 159-161; 2013, 353,
00p. 2.7-9; 360, xat. Ne 25-33) (fig. 18c) and Ada Tepe" (Anmonosa 2013, 353, o0p. 2.2-3, 360,
kat. Ne 34-36) (fig. 18d).

Two examples have been recorded at the pit complexes at Bada Bunar (Kamumea, Konesa

' A PhD dissertation by A. Andonova (Sofia University “St. Kliment Ohridski”), where more examples of iron sickles from Thrace are
presented, is in progress.
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2008, 160, o6p. 2; Armonosa 2013, 355, o6p. 3.6, 361, xar. Ne 41) (fig. 19a) and Svilengrad
(Hexpwuzos 2006, 441; AunonoBa 355, o0p. 3.5, 361, kar. Ne 42) (fig. 19b) but are characterised
by smaller dimensions unsuitable for harvesting. Therefore, it is possible that these represent
knives or pruning hooks (?) and were used in other agricultural activities (Armonosa 2013, 352).
Three iron sickles have been recorded among other metal tools and artefacts deposited in pits
IA and IB in sector I at Halka Bunar and dated to the beginning of the third century BC (Ton-
koBa, Cunepuc 2011, 88-89, 06p. 20; Angonosa 2013, 360-361, kar. Ne 37-38). An iron sickle,
discovered by chance in the village of Chomakovtsi, Lovech region, was most probably part of
the grave offerings, as it was found together with armour elements (Hukonos 1990, 16, 06p. 31;
Annionora 2013, 361, kar. Ne 39).

According to their shape, the sickles recorded at LIA sites in Bulgaria belong to the serrated
type. No sickles of the other — non-serrated type are known, which is, however, most probably
due to the state of research. The examples from Pistiros are dated to the fourth century BC.
However, earlier finds may be anticipated in the future, as the settlement was founded already
in the middle of the fifth century BC, and similar sickles have been discovered in Classical
Greece — Olynthus (Robinson 1944, pl. CIV), Messembria-Zone, and Abdera (Kostoglou 2008,
40, fig. 17; 46, fig. 20). The finds from Sboryanovo, Seuthopolis, Halka Bunar, Ada Tepe, and
Babyashka Chuka are dated to the Hellenistic Age. This type of sickle continued to be in use
during the Roman and Late Antique periods when the curve became bigger and the lower part
longer (Henning 1987, taf. 40.H2).

The discovery of sickles at ritual sites (peak sanctuaries and pit complexes) in LIA Thrace
puts them into a group of artefacts such as jewellery, weaponry, loom weights, spindle whorls,
and grinding stones with initial utilitarian function that had acquired some symbolic meaning.
The tradition of depositing an instrument connected with fertility and agriculture at ritual sites
in LIA Thrace goes back to the Late Bronze and EIA. A bronze sickle has been discovered at the
LBA layers of the sanctuary at Dositeevo, Harmanly (bopucnaBos 1999, 107). The same site has
produced also flint inserts for sickles found in EIA context (bopucnaBos 1999, 113). In Classical
Greece, sickles are often discovered in the sanctuaries of gods connected with agriculture and
fertility such as Demeter, Hera, Artemis, and Dionysus and are sometimes found as an offering
to Athena (Tonkosa 2007, 61; 2008, 109). The deposition of sickles at ritual sites in Thrace should
be associated with the practice of agricultural cults by the local population for which farming
played a substantial economic role.

Two chance finds of probable scythes from the region of Hristo Danovo village, Plovdiv
province, ([leteB 1968a, 147, 06p. 12.1) (fig. 19¢) are dated on the basis of the pottery assemblage
to the fourth - first century BC ([lereB 1968a, 145-146). While their shape resembles that of
sickles, their dimensions are bigger - total length of above 40 cm and width of 4,5 cm. It has been
pointed out that sickles were initially used for mowing (Benennxos 1981, 88; Isager, Skydsgaard
1995, 52), while the scythe with its characteristic long blade, set perpendicular to the handle,
developed later during the Roman period (Jyxos 1965, 172; Henning 1987, 91; Yomakos 2010,
56). Thus, it is possible that the specimens from Hristo Danovo were used for mowing.

A number of iron tools have been published as pruning-hooks, but from the fragments
preserved it is not always clear whether the implement represents a grain sickle or a pruning-
hook used in viticulture. The pruning-hook has a blade that is curved at the end at an almost
perpendicular angle to the handle. This is also the working part of the tool, and the cutting
is realised by drawing the implement towards the body. Seldom is the entire blade curved in
an arch. The pruning-hooks are c. 30 cm long and between 3 and 5 cm wide. Two types are
distinguished according to the way of attaching the handle. The first one has a thin lower part,
while the second ends with a socket, and both types continued to be used during later periods,
including the Middle Ages (AnmoHoBa 2013, 354).
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II1.1.5. THRESHING AND WINNOWING

In G. Hillman’s reconstruction of traditional processing of glume wheats and free-threshing
cereals (1981, figs. 5-6), the step following the harvest is drying of the products. It has been
pointed out, however, that drying or not depends upon the method of harvesting - either of the
stalk or just the ear (Meurers-Balke, Liining 1999, 239). Experiments on harvesting einkorn and
emmer have revealed that ripe ears can be easily broken off at their bases without loss of grain.
In order to harvest by picking the ears, it is necessary for the wheat to be fully ripened. At this
stage, the grains have a water content of between 14 and 16% so that a drying process for the
threshing and sorting of the grain is unnecessary (Meurers-Balke, Liining 1999, 239). On the
other hand, the best time for harvesting on the stalk is at the waxy stage when the grains are
ripe, but the spikelets still sit tight at the rachis and do not fall off during the vibration caused
by cutting. The grains at this stage have a water content of 20 to 30% and drying is, therefore,
necessary before additional processing and also before storage (Meurers-Balke, Liining 1999,
240). The grain is normally dried outdoors in the air, but it may be dried also in the house or
with the use of an artificial source of heat. It has been pointed out, however, that grain exposed to
high temperatures loses its ability to be baked and to germinate and is suitable only for producing
porridge (Meurers-Balke, Liining 1999, 252).

The dried grain is then threshed by which process the ears are broken into separate spikelets
(for glume wheats), and the grain and chaff is freed from the rachis of the ear (for free-threshing
cereals). The threshing may be performed by stamping with feet which does not require an
instrument and is, therefore, archaeologically unrecognisable. Another option is by knocking
off the products manually or with the help of animals. The type of threshing is determined
by the maturity level and the quantity of the crop. In Bulgaria, threshing with a wooden stick
is ethnographically attested in the western parts of the country - in the region of Pirin and
Ograzhden Mountains due to the small amount of the produce (Bakapencku 2007, 101). Hillman
distinguishes also differences in the threshing methods according to the climate — in areas with
dry summers, procedures such as threshing, winnowing, and pounding can be realised on a large
scale outdoors as opposed to areas with wet summers (Hillman 1984, 8).

The employment of draught-animals in threshing is mentioned by Xenophon (Oeconomicus
XVIIL.3-9). This is carried out in an area specially prepared for that purpose - the threshing
floor. Threshing floors are usually located in open areas, at the field, near the village, or in the
yard (JImnosa 2006, 111). They are cleaned and well trampled, so their soil is more densely
packed than the surrounding area which makes them archaeologically recognisable. They
are also sometimes paved with pebbles or potsherds or surrounded with a stone fence. The
threshing floor is mentioned frequently in the ancient literature (Iliad 5.499; 13.588 {f; 20.495
tf; Hesiod. Shield of Heracles 285-295; Works and Days 598; Columella. On Agriculture 2.20.5;
Virgil. Georgics 1.175-180) and is also depicted on a red-figure chous (Boardman 1994, 89,
tig. 90). The scene shows a bearded man holding a wooden pestle and a mule whose feet have
threshed a pile of grain (Appendix B.2.16) (fig. 20). The size of the threshing floor depends on
the number of sheaves to be threshed and the wealth of the household. Two threshing floors
were only to be found on large estates and were an indicator of prosperity (Demosthenes 42.6).
Threshing floors with a diameter of 20-25 m are ethnographically attested at the plain areas of
Bulgaria (called harman or gumno), while in the mountainous regions they have a diameter
of 6-7 m (Bakapencku 2007, 99). Usually, in the centre there is a vertical pole to which the
draught-animals are tied. By circulating around the pole, they tread the sheaves and as a result
the kernels fall out. The sheaves are turned around with the help of long wooden forks and
trodden again. Depending on the geographical region, there are variations in the methods
of threshing, the construction of the threshing floor, and the terminology used (Bakapenckn
2007, 102, xapta V).
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In Greece, threshing floors have been documented in south Attica at Legraina, Palaia Kopraisia
dated to the fourth century BC (Lohmann 1992, 42, figs. 21-24), near the “Princess Tower” at
Sounion, and another one not far away near the “Cliff Tower” (Young 1956, 123-5, figs. 1-2).
Numerous fragments of grinding stones and hopper-rubbers were recorded scattered around
the threshing floor at the “Princess Tower”. The dating of the latter two sites is not certain but
based on the pottery discovered on the surface, a late fifth - fourth century BC date has been
proposed (Young 1956, 124). A circular platform with a maximum diameter of 2,40 m has been
recorded during rescue excavations at Nova Zagora, Bulgaria, in 1994 (KbpHueBa-Pycesa u ap.
1995, 82-83). It has been suggested that it functioned as a space for drying cereal crops and other
agricultural produce. The discovered pottery comes from the surface and dates to the EIA. No
other similar structures have been reported from the territory of Thrace so far. This may be due
to the fact that threshing floors are often constructed close to the field or at the settlement edges
and thus difficult to identify when only trench or surface surveys are conducted.

The employment of a threshing sledge is attested in the Roman period (tribulum), as evident
from the literary sources where flint as well as iron teeth, and the use of both horses and oxen
are mentioned (Pliny Natural History 18.72.298; Varo On Agriculture 1.51-52; White 1967, 155;
tig. 115). Threshing sledges are ethnographically attested in the Near East, Anatolia, the Balkans,
Cyprus, Crete, Syria and the Pyrenees (Ataman 1999, 212; Troposa 2011, 3; Gurova 2014, 145-
146). In Bulgaria the threshing sledge is called dikanya (Baxapenckn 2007, 100). It is made of
wooden boards fitted together with horizontal planks with grooves made on their underside in a
check board pattern. Flints are inserted into these grooves which cut the straw and separate the
grain from the rachis. A harness is attached to the raised front end of the sledge, set into motion
by draught-animals. K. Ataman has pointed out that in Turkey, the function of the threshing
sledge has changed recently - it is used to chop straw into small pieces for the production of
mudbrick, animal feed, or fuel rather than for threshing grain, although the threshing of pulse
crops is still practised in some areas (Ataman 1999, 214).

The exact appearance of threshing sledges is still unclear, but it must have happened after
the domestication of draught-animals. Both Hittite references to threshing as well as Egyptian
texts and pictorial representations are confined to descriptions of animals trampling over grain
(Ataman 1999, 215). The word for an implement used to thresh in Akkadian is Dajastu and
in Sumerian is GIS.UR, and there is little doubt about its interpretation as a threshing sledge,
since clear references to the manufacture and use of such implements exists in the Sumerian
Farmer’s Almanac (Kramer 1963, 342), which dates to the third millennium BC (Ataman
1999, 215). In Bulgaria flint blades discovered at the Drama-Merdjumekia tell are identified as
inserts for threshing sledges which suggests the employment of threshing boards at least from
the Chalcolithic (Itoposa 2011, 15; Gurova 2014a, 157-160). The use of a threshing sledge in
Classical times is not mentioned in the literary sources of the period, but L. Foxhall has suggested
that the word oikistion of the Attic stelae may be identified with a threshing sledge (Lohmann
1992, 42, n. 39). There are also references to what were possibly toothed threshing sledges in the
Old Testament (Isaiah XLI 15) (morag or moreg) probably dating to the eight or sixth century
BC (Ataman 1999, 215). At the present state of research there is no evidence for the employment
of threshing sledges in LIA Thrace, though there is also not enough material for systematic use-
wear investigation.

The following process, winnowing, includes separating the grain from the light chaff, and
it takes place at certain periods, as it needs a light breeze. It employs different tools such as the
winnowing fan mentioned by Aristotle (Meteorology 11.8.23-32), winnowing fork, winnowing
shovel, winnowing basket, and a sieve. The grain is thrown up and while the kernels are caught
in the basket, the wind blows away the lighter chaff.

The following steps involved in the traditional processing of cereals include coarse and fine
sieving in which respectively large and small contaminants are removed, drying followed by
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parching and pounding for the glume wheats, and sieving, hand-sorting and dehusking of hulled
grains (Hillman 1981, figs. 5-7). It has been pointed out that glume wheats were stored with the
husks still on, since first, dehusking was time-consuming, and it was not possible to process the
whole harvest prior storage, and second - glume wheat without the husks remains preserved only
for a short time because it has only a thin, one-layered epidermis as opposed to free-threshing
cereals which have multilayered epidermis and can be stored without husks (Meurers-Balke,
Liining 1999, 240).

The threshing of glume wheats was not enough for the grains to lose their husks. As opposed
to the previous operations, dehusking, cleaning, and preparation of the grain for consumption,
were part of the domestic activities and realised on a daily basis. In order to determine what
types of tools were used in the process of dehusking and whether there was a process of drying or
parching prior to it, several experiments have been conducted employing the use of a saddle quern
and wooden mortars (Meurers-Balke, Liining 1999, 238-253). The results have demonstrated
that parching of the grain before dehusking was not necessary, and that a wooden mortar was a
much more effective tool in comparison to the saddle quern, as the use of the latter required more
time and resulted in a high rate of loss — a large proportion of broken grain and a great quantity
of heavily ground grain that could no longer be separated from the chatf (Meurers-Balke, Liining
1999, 238-253). After dehusking, cleaning operations such as winnowing or dunking must have
followed in order to separate the mixture of husked and dehusked grains, cracked grains, and
chaff from one another (Hillman 1984, fig. 7).

Again we have no data for the employment of certain implements in the process of dehusking
in LIA Thrace. As the above mentioned experiment has shown, a wooden mortar might have
been used, which has left no trace in the archaeological record.

IT1.2. ORGANISATION OF CEREAL CROP PRODUCTION IN THRACE

In order to understand the social and economic aspects of cereal crop production in LIA
Thrace, we must investigate the organisation of that production. Questions regarding access and
ownership of arable land, the export of grain as well as who was involved in the agricultural work
itself all have important implications in this respect.

II1.2.1. AGRICULTURAL REGIME

The analysis of Hesiod’s Works and Days has demonstrated the rhythm of agricultural work
throughout the year (Edwards 2004, 150-158). Although regional climate conditions should be
taken into account, the ethnographic studies in Bulgaria show that the seasonality of farming
labour coincides to a large extent to the one described for ancient Greece (Baxapencku 2007, 83-
105). We may, therefore, assume similar periods of agricultural activities for LIA Thrace.

The agricultural calendar commences with ploughing and sowing in October. Hesiod warns
that if the farmer has not ploughed by the winter solstice, his crop will fail (Works and Days
479-484). The implication is that ploughing must be done within a certain time frame even if
conditions are not perfect (Edwards 2004, 151). This is the busiest time of the agricultural cycle
which puts enormous pressure regarding time and labour resources (Foxhall 2006, 268). From
the beginning of October begins the sowing of cereal crops in the plains of Bulgaria: rye, barley,
and wheat. The following winter months are too cold and wet for farming tasks. Hesiod’s lack of
detail suggests that these months represented a slack season for the farmer (Edwards 2004, 151).
By February, the weather was usually suitable for planting spring-sown crops. In Bulgaria, this
is the time for sowing oats and peas. This is also the season for ploughing of fallow fields. The
harvest of cereal crops begins in May (Works and Days 571-581) and depending on the type of
cereal may last till July. Hesiod recommends avoiding shady siestas and rising at dawn which
marks another period of pressure on time (Edwards 2004, 152). Threshing commences with the
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rising of Orion (Works and Days 597-608) in late June or early July. At this time comes the third
ploughing to kill the weeds and conserve soil moisture.

Crop husbandry regimes are usually characterised as “intensive” or “extensive”. While
“intensive” husbandry refers to regimes involving high inputs of labour per unit area resulting
in high area yields, “extensive” regimes involve smaller inputs of labour per unit area resulting
in smaller area yields (Bogaard 2004, 21). A. Bogaard’s analysis of seeds of arable weeds found in
association with crop material in archaeological deposits has demonstrated that the most plausible
model for crop and animal husbandry in Neolithic Europe is the intensive mixed farming (small-
scale, labour-intensive cultivation integrated with small-scale herding) (2004; 2004a, 49-58).
The application of farming technologies such as ard-tillage and ox-traction is associated with an
extensification of agriculture, since the scale of cultivation expands due to the greater efficiency
of the ox-drawn ard and metal harvesting tools, so input of labour per unit are reduced (Halstead
1992, 105-117). The relationship between extensive plough agriculture and social stratification
has already been pointed out: the ox-drawn plough allowed large-scale surplus production to
support non-producers and promoted land shortage and unequal access to land (Sherratt 1981,
261-305). The need for harvesting labour, specialised plough oxen, and access to land suggests
that social stratification is a precondition as well as a consequence of ox-based cultivation
(Halstead 1995, 18). By contrast, intensive cultivation is characterised by high inputs of human
labour per unit area through practices such as row-sowing, weeding or hoeing, manuring, and
watering as well as close integration of crop and animal husbandry. It involves the production
and storage of “normal surplus” which could potentially lead to inequality between households,
but social stratification is not a prerequisite (Halstead 1995, 11-22). Analysing Hesiod’s text, A.
Edwards has argued that the description of the agricultural work in Works and Days represents
an extensive short fallow regime (Edwards 2004, 127-157). It has been pointed out, however, that
the chronological and geographical frames of the narrative should be taken into account, and
the description is not applicable to fifth century BC Attica, for instance, with its much denser
population and complex social formation (Edwards 2004, 157). Thus, the agricultural regime at
a given region should be explored after enough environmental data are collected and compared
to site evidence, social and demographic conditions. This, however, has proven very difficult for
ancient Thrace, as the available data are scarce.

Palynological analyses from Bulgaria have demonstrated increase in the human impact around
500 BC expressed in woodland clearance for arable and pastoral land (Bozilova et al. 1990, 48-
57; Bozilova, Filipova 1991, 92; Filipovitch 1995, 5-11; Lazarova 2003, 245-256; Chiverrell,
Archibald 2009, 299). This is in accordance with the developed agricultural technologies such
as the employment of iron tools, and the population growth. The investigations at the site at
Adzhiyska Vodenitsa in the Upper Thracian plain have revealed a wide range of plant species
(with cereals being predominant) and faunal remains, which imply extensive planned cultivation
with an integrated pastoral strategy (Chiverrell, Archibald 2009, 297). It is difficult to make similar
conclusions for other parts of the region under study, as there are not enough archaeobotanical,
archaeozoological, and environmental data. However, the use of plough as well as the political
situation after the formation of the Odrysian state implies that the most plausible model for crop
husbandry is extensive farming. More intensive regimes may have existed in regions outside the
Odrysian state.

I11.2.2. QUANTITY OF THE PRODUCE

Using epigraphic, documentary, and ethnographic data different estimates of grain production
have been proposed for Attica in the Classical period (Whitby 1998, 99-124; Garnsey 1988;
Takeshi 2007, 74-75) complemented by calculations on the yearly cereal requirements (Foxhall,
Forbes 1982, 41-90; Gallant 1995, 72-75). It is very difficult to make such estimates for ancient
Thrace, as we lack information about a number of factors that should be taken into account.
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Thus, we should consider the population size, the area of cultivated land as well as the agricultural
productivity which includes the agricultural regime and available technology as well as labour
input and the degree of dependence on alternative sources of food. The significance of a yield per
unit surface depends also on the size and shape of parcels, the way plants are distributed within
it, and soil fertility (Sigaut 1999, 276). The average yield of cereal crops may be calculated by
applying data from modern, non-industrialised agriculture, but the approach has been discussed
by Halstead, who warns against the uncritical use of traditional practices as analogies for the past
(Halstead 1987, 77-87). The biology of the cereal crop and the nature of the ethnographic source
itself should all be considered (Forbes 1992, 87-101). Thus, although some figures of probable
yield may be reached, we believe that the state of current research in LIA Thrace is insufficient
for realistic estimates regarding grain production.

The identification of producer and consumer sites has important implications for
reconstructing the ancient economy. Different models for different sites and periods have been
developed in order to distinguish these®. According to the model suggested by M. Jones (1985,
107-128), by analysing the density of grain, weeds and chaff; it is possible to distinguish between
settlements which produced their own crops (sites rich in grain) and those which received crops
that had been grown elsewhere (sites poor in grain but rich in weeds and chaff). The model has
been critisised as it does not consider the context, stage sampled or species composition (glume
wheats versus free-threshing wheats as these differ in the proportion of chaff being represented
in the archaeobotanical sample) (Van der Veen, Jones 2006, 219). It has been pointed out that
while the day-to-day processing of cereal took place at both producer and consumer sites which
implies that the presence of samples consisting primarily of chaff and/or weed seeds is to be
expected at all sites, the occurrence of deposits rich in grain is more likely a marker of the scale
of production and consumption than an indicator for distinguishing between the two (Van der
Veen, Jones 2006, 222).

II1.2.3. STATE AND AGRICULTURE

The new political situation in Thrace during the second half of the first millennium BC,
namely the foundation of the Odrysian state, had important implications on the economy of
the region. The situation of the ordinary population changed considerably. The farmers had to
produce not only for themselves but also to support the ruling elite. It should be pointed out,
however, that besides the Odrysian kingdom, there were also independent inland territories, for
which our information is scarce, as well as Greek communities along the Black Sea and Aegean
coasts. The text of Thukydides (History of the Peloponnesian War 11.97.3) has been quoted in
most studies concerning the economy mechanisms in Thrace during the second half of the first
millennium BC. In it the author refers to the income of the Odrysian king, which under Sitalkes’
successor Seuthes had amounted to about 400 talents in gold and silver from native regions
and Greek cities; in addition there were gifts in gold and silver not only to the ruler, but also
to the princes and noble Odrysians. The text is significant as it demonstrates two different, yet
coexisting, mechanisms applied by the rulers to raise capital (Archibald 2013, 75).

On the basis of the available documentary sources, two main strata of Thracian society are
usually distinguished. The upper one included the kings, local tribal chiefs, and elite groups, while
the lower consisted of dependent peasants. This distinction in Thracian society was explained in
the Bulgarian Thracology literature by the “royal economy’ model (Aumutpos 1958a, 683-701;
@on 1972, 124-129; 1997, 104-110; Fol et al. 2000, 134-143; BenenukoB 1981, 39-42; TayeBa
1987, 97 ft; 2002, 264-271). According to it, the economy of Odrysian Thrace was a centralised
monopoly where the king was the supreme owner of land and produce, and controlled all foreign

2 For specific examples see Jones (1985, 107-128) for Iron Age sites in the Upper Thames valley and Reddy (1997, 162-187) for sites
in India.
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commerce. The ruling dynasts resided in royal residences, and all production was concentrated in
the countryside from where it was gathered and distributed to the coastal markets to be converted
into cash. There were no independent traders and craftsmen, and internal trade was insignificant.
The references in the ancient literature to the tribute that the population had to pay not only
to the Odrysian king but “also to all the men of authority and Odrysian nobility about him”
(Thukydides 11.97.3) demonstrate that the new political situation must have put a lot of pressure
on the lower classes of the Thracian society. The expenses for the mercenary troops employed
by Seuthes II and Kotys I were also a burden for the farmers within the Odrysian state, and the
accumulating discontent is visible in the two revolts of the Tini during the reign of Seuthes I,
who increased the tribute the most, and during the time of Kotys. The ruler or the relevant dynast
was the owner of the land and had the power to distribute it together with its inhabitants who
were already dependent. This is evident from Xenophon’s story about Seuthes II who promised
to the Greek generals land and a fortified place on the seacoast and to Xenophon — Bisanthe, “the
very fairest of all the places I have upon the seacoast” (Anabasis VII.2.35-38). The Odrysian
economy has been recently examined by K. Dimitrov who argues that besides the royal cities,
there were also independent polis-type communities, and after the Macedonian conquest the
economy did not change but became more centralised and monopolised (Dimitrov 2011, 5-24).

Today, the accumulation of epigraphic and archaeological data has shown that the idea of
the “royal economy” in Thracian society should be reexamined. Thus, the so-called Pistiros
inscription, dated to the middle of the fourth century BC, demonstrates the existence of regulated
marketplaces and the activity of Greek merchants far inland in the valley of the Hebros River.
The inscription has the status of an official document issued by an unnamed Thracian ruler,
successor of Kotys I (author of the first agreement), and determines the privileges and guarantees
to the settlers of Pistiros and to the Greek merchants from Thasos, Maroneia®', and Apollonia.
Thus, a trade network existed between Greek settlers living in Pistiros and in other emporia.
The Odrysian authority who issued the document did not participate directly in the exchange
but only provided security for the Greeks (Tzochev 2015, 417). Among other legal issues, the
inscription guarantees the right of the colonists to possess arable land and pastures, which will
not be confiscated or plundered (their properties) by the ruler or his people (lines 10-11; 18-20).

Analysing the information provided by the inscription, M. Tacheva has suggested that the
“royal economy” model should be confined to the time before the establishment of Macedonian
power in Thrace after which a middle class of traders and craftsmen appeared, and the economy
became more market-oriented (TaueBa 2006, 180). According to her, the colonists mentioned
in the inscription represent a Thracian population reformed in respect to its status — a new
class with increased potential and economic prosperity through commercial connections with
Maroneia (TaueBa 2006, 180). They mark the economic stratification of the class of former
Odrysian subjects as protected by the ruler merchants and craftsmen whose previous status of
dependency, however, remained. The Thracians, mentioned in lines 7-9, worked the land as
tenant farmers and were subject to economic dependency (Tauera 2006, 180).

A recent find testifying to the existence of marketplaces in the Thracian hinterland prior the
Macedonian conquest is a lead weight discovered at the fifth century BC site of Krastevich. The
lead is marked with a relief astragalos which represents a standard Greek device for the weight
of a stater, which together with the foreign coins and transport amphorae discovered implies that
the site functioned as an important trading post (Tzochev 2015, 417, fig. 27.2).

The excavations at Seuthopolis, in particular the types of residential structures discovered,
have led to the assumption that it represented a “royal residence” distinguished from the socially
inferior community living outside the city walls. The investigations at Sboryanovo, however,
have demonstrated that there is no difference in the level of material culture recorded within

2! For the privileges granted to Maroneia, according to the inscription, see Loukopoulou 2005, 13-17.
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the fortified area and beyond it at the studied quarters in the vicinity (CrossrHoB 2006, 83). Thus,
besides the members of the ruling dynasty and aristocratic families, the city’s inhabitants included
also free craftsmen, traders, farmers, etc. whose high standard of life is archaeologically visible.

It has been pointed out as well that while royal monopoly over some commodities (for instance,
timber suitable for shipbuilding, and gold and silver mines) is probable, this does not exclude
parallel market exchanges ruled by demand and supply (Tzochev 2015, 415; Balabanov 2016,
97). The exchange patterns are best visible by the distribution of imports, especially amphorae,
as well as coins. Salt, wine, and ceramic products were among the commodities that traveled
inland from coastal areas, while wool, metal ingots and manufactures, hides, timber, cereals and
other foodstuffs journeyed in the opposite direction towards coastal ports (Archibald 2013, 135).

The production of grain and its trade was one of the major sources for increasing revenue
and thus for maintaining an army. In Thrace, growing corn intended for sale in exchange for
cash is described in two cases. From Polyaenus’ text we know that Seuthes, who was a lieutenant
of Kersobleptes, when in need of money made every one of his farmers to sow five medimnoi*
of seed. The produce was after that sold “on the coast”, and for a short time he gathered money
for Kersobleptes (Strategemata VI11.32). While the markets “on the coast” may refer to places
on the Aegean, the discovery of the site at Adzhiyska Vodenitsa demonstrates that there were
Greek emporia in the Thracian hinterland, and that merchants might have gone there to buy
corn for trans-shipment down the Hebros (Archibald 1998, 226). According to Aristotle’s story
(Oeconomica 1351a20), Iphicrates, the Athenian, advised Kotys that in order to collect the
money necessary for his army, he should order the men under his command to sow land with
three medimnoi of seed corn. This was later harvested and the grain transported to the markets
and sold. It has been pointed out, however, that the text does not show the form of property
rights and land possession (Balabanov 2016, 103). Lysimachus must have had a large amount of
agricultural land under his control, since at the end of the fourth century BC he had the resources
to send large quantities of grain to various Greek poleis. A gift of 10 000 medimnoi of wheat
given to Athens by Lysimachus in 299/8 BC is recorded in a decree honouring the comic poet
Philippides of Kephale (Oliver 2007, 233).

There is no evidence for an organised corn trade from Thrace in the way we have, for instance,
for the Bosporan kingdom in the time of Leucon I (389/88- 349/48 BC). It should be noted that
the grain trade cannot be detected by examination of pottery containers as there is no evidence
suggesting the use of specific vessels for the transport of cereals. Grain was most probably
carried in sacks or wooden chests that have left no trace in the archaeological record. There are
also no discovered shipwrecks from the Classical and Hellenistic periods (only one grain carrier
has been excavated at Saint Gervais off southern France, but it dates to the seventh century
AD) which can be related with certainty to grain trade (Gibbins 2001, 277). Nevertheless, the
distribution of amphorae, carrying mainly olive oil and wine, which is more easily traceable,
should be seen as a possible indication for the existing grain trade.

The study of Thasian amphorae distributed in the Black Sea area has shown the highest
concentration in the regions of the Bosporan kingdom and present day Dobrudzha during the
fourth and the first half of the third centuries BC (Tzochev 2016, 250). Both areas are famous
with the production of cereal crops, and it has been suggested that there is a correlation between
the import of Thasian amphorae and the export of grain. This, together with other factors, has
been used as one of the explanations for the decrease in the import of Thasian amphorae after the

2 A medimnos is an ancient Greek unit of volume used to measure grain.

» Garnsey’s analysis has led him to the conclusion that the degree of dependency on imported grain in fourth century Athens was
relatively low (1988) as opposed to Whitby’s calculations, according to whom, grain from outside Attica was much more important (1998,
99-124). A recent re-examination of Demosthenes’ text (20.30-32) regarding the grain from the Bosporan kingdom has demonstrated that
although there were large scale movements of grain from the Pontic region, the figures for grain in Demosthenes’ text do not offer a realistic
indication of the scale of Athenian dependency on imported grain (Oliver 2007, 18-37).
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middle of the third century BC, since the territories of these regions were devastated and ceased
to export grain to the Aegean (Tzochev 2016, 250). The export of grain from Thrace is thus
difficult, though not impossible to trace archaeologically, but requires a comprehensive analysis
of the distribution and frequency of the imported goods. It should be pointed out, however,
that the archaeological record recognises only the long-distance imports and not the local ones
as objects of trade (Tzochev 2015, 415), which hinders the investigation of internal economic
practices, including the grain markets.

II1.3. CONCLUSION

This chapter has focused on the presentation of implements and methods for land cultivation
and initial processing of cereal crops. While much of the literary sources refer to Greece, which
in turn has resulted in bigger scholarly interest and ample research on Greek agriculture, the
available archaeological and ethnographic evidence from Bulgaria provide some insight on the
farming practices in the Thracian hinterland during the LIA. The discovery of iron ploughshares
and sickles in Thrace, although very few in number, demonstrates the high level of agricultural
technology employed by the local population. The data come from some of the major urban
centres and ritual sites including also a few chance finds. Our knowledge about the Thracian
countryside is still very limited, and the picture of spatial distribution of agricultural implements
is certainly incomplete. Iron ploughshares with a spoon-shaped working part and a long tang,
with or without a hook, represent the only type used in pre-Roman Thrace. These were most
probably attached to a wooden ard with a curved draught-beam. The iron hoe was another tilling
implement archaeologically attested in the region from the Hellenistic period. The variety of
terms, shapes, and dimensions evident from literary sources, the Roman examples as well as
ethnographic studies probably reflects diverse functions. The evidence for sowing is confined to
documentary, iconographic, and ethnographic sources. Cereal crops were sown both in autumn
and in spring depending on their biological characteristics. The simultaneous existence of
serrated and non-serrated sickles already in the LBA supposes their use for different crops and
according to the density of sowing. Depending on the intended purpose, available time and labour
force, both low and high harvest methods were applied. The following processes of threshing
and winnowing involved a small number of implements, the majority of which were made of
perishable materials. Neither threshing floors nor threshing sledges have been archacologically
attested for the period and region under study, but their existence is very plausible. With the
exception of the sickles from Krivodol, the majority of metal agricultural tools from the region
belong to the middle of the fourth — second century BC. No implements dated to the first century
BC have been attested so far, but the recorded types of sickles, ploughshares, and hoes continue
to exist during the Roman Age.

The abundance of cereal crops in Thrace, as attested in the ancient literature as well as
the references to crops for cash, demonstrate the economic importance of cereals during the
second half of the first millennium BC. Grain was also probably one of the main commodities in
exchange for imported goods but is still difficult to recognise archaeologically. Not all exchange
transactions were realised under the control of the central authorities. Besides dependent
producers, private craftsmen and traders existed as well and urban market exchange in inland
Thrace is evident already from the fifth century BC.
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CHAPTER IV

STORAGE OF CEREAL CROPS

A natural continuation of the processes of cereal crops cultivation, harvesting, and initial
processing is the storage of grain. The spatial analysis of finds of processed grain and storage
vessels or structures sheds light on the internal settlement layout and aspects of social organisation.
The diverse methods of food storage reveal the level of technological knowledge. The form in
which crops are being stored as well as the character of the storage container itself, whether an
underground pit, a ceramic vessel, a building, etc., indicate the intended purpose of the produce.
Moreover, the investigation of storage patterns is of great significance for the reconstruction of past
socio-political organisation attested in the control of agricultural production and distribution®.

This chapter aims to explore the tradition and innovation, if any, in the models of grain
storage in LIA Thrace and discuss their social and economic aspects. As already pointed out,
the research has been hindered by the insufficient archaeobotanical material from the period
which often precludes any further discussion regarding the state of the stored produce and its
intended purpose. Other important issues include the uncertainty regarding the nature of the
produce stored in pithoi as well as the correct identification of subterranean pits as storage
structures. Again, the majority of data come from the better documented urban centres, while
our knowledge about non-urban settlements is very limited. Despite all these caveats, the careful
examination of the available archaeological, literary, ethnographic, and experimental evidence
reveals the characteristic storage methods and sheds some light on the organisation of storage
practices in LIA Thrace.

IV.1. MODELS OF CERAL CROP STORAGE

The choice of a particular storage method depends on a number of factors such as climate
and relief, the nature of the soil, the water table as well as on the intended purpose of the stored
product: for sowing or for everyday consumption. This is demonstrated by the recommendations
on storage provided by the ancient authors as well as by ethnographic and experimental studies.
Columella (On Agriculture 1.6.9-19), Pliny the Elder (Natural History 18.73), Varro (On
Agriculture 1.57), Cato (On Agriculture 1.92), and Vitruvius (The Ten Books on Architecture
6.6.4) describe above-ground and subterranean constructions for grain storage and emphasise
on their suitability for short-term period for the former and long-term for the latter. It is further
noted that a drier climate is suitable for subterranean storage as opposed to above-ground
storage suitable for areas with greater humidity. Pliny repeats Varro’s recommendations that pit
storage was to be preferred where soil conditions were suitable. Another important factor for the
successful conservation of food supplies is the proper sealing of the underground granaries thus
keeping an anaerobic atmosphere, while above-ground structures should have ventilation.

F. Sigaut’s study on grain storage techniques has allowed him to distinguish three methods for
storing unprocessed grain: a) storage with ventilation, i.e. the permanent or frequent use of the
outer air to renew the atmosphere surrounding the grain; b) hermetic storage, i.e. storage made
as airtight as possible to preclude contact between the grain and outer air; ¢) no-control storage,
i.e. without apparent devices for ensuring ventilation or air tightness (Sigaut 1988, 6-18). He
has also noted the correlation between the state in which cereal crops are being stored and
the nature of the storage method. While the available archaeological, literary, and ethnographic
evidence demonstrates the long tradition in the use of subterranean hermetic storage in Thrace,
the existence of specially constructed granaries for the period under investigation is scarce. Other
storage devices include ceramic vessels and containers made of perishable materials.

2 For specific examples, see Jones et al. 1986, 96-103; Hole 1999, 267-283; Fairbairn, Omura 2005, 15-23.
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IV.1.1. SUBTERRANEAN PITS

The use of earthen pits lined with plaster and straw situated inside the dwellings or in their
immediate vicinity was a common practice of storage in Thrace during the prehistoric periods
(Tomoposa u ap. 1975, 24-25; 1983, 37; Tonoposa 1986, 177; I'eoprues 1960, 332; ['eoprues
u ap. 1979, 103; Boyadziev 2006, 363-369; Jlemakos 2010, 45-46; Acnanuc, bosmxues 2004,
370-378 for the storage of meat). Storage pits have been recorded also in Anatolia (Fairbairn,
Omura 2005, 15-23), Britain, and many parts of Europe (Cunliffe 2003, 98-102; Fenton 1983,
567-588) as well as North America, Africa, and Australasia (Marshall 2011, 81-82). Ethnographic
studies have demonstrated the wide variety in their construction and shape (Buttler 1936, 26-
31; Bowen, Wood 1967, 1-14; Fenton 1983, 567-588; Sigaut 1988, 3-32; Marshall 2011, 81-
82). Since the 1960s, many experiments have been carried out to determine the effectiveness
of grain-storage in sealed underground pits involving a variety of environmental conditions,
rock substrates, pit forms, linings, and types of grain (Reynolds 1974, 118-131; 1976; Bowen,
Wood 1967, 1-14; Fenton 1983, 567-588; Marshall 2011, 80-164; Ollich-Castanyer et al. 2012,
214-216). The successful preservation of grain for a considerable period of time in a sealed pit
is due to the anaerobic atmosphere inside the pit which results in sustaining a constant moisture
content and low temperature thus restraining microflora activity (Reynolds 1974, 119). There
are various methods of sealing the pit represented by different sequence combinations of layers
of earth, straw, chaff, pounded material, and sprouted grain (Fenton 1983, 584-585). In addition,
there is evidence from Iron Age Britain of pits that were not sealed, but rather were weatherproof
covered and more easily accessible (Marshall 2011, 105-107).

The suitability of a sealed pit for the storage of grain compared to an unsealed, but covered
one, has been recently re-examined by experimentation at Guiting Power, southern Britain
(Marshall 2011, 80-164). While P. Reynolds (1974, 118-131) has pointed out that the semi-
hermetic conditions are essential for successful subterranean storage, as grain reaches full
dormancy only when the atmosphere is sufficiently anaerobic, according to A. Marshall, the
increased ventilation achieved by unsealing a pit helps to maintain the grain dry thereby adding
continued dormancy, suppression of mould, and promoting successful storage (2011, 117). The
results of the experiments conducted with sealed and unsealed rock-cut pits at Guiting Power
have demonstrated that the most effective way for keeping the grain dry and uncontaminated is
its storage in an unsealed covered pit which also allows monitoring and easier access to the pit’s
content. Less effective is the type of unlined sealed pit and less still is the pit which is both sealed
and straw-lined (Marshall 2011, 119). Whilst sealed pits work because they keep water out, they
also retain it, as evident by the increased moisture content of trapped air and condensation over
the underside of the sealing layer (Marshall 2011, 120). Allowing ventilation through the surface
of bulk grain at the top of the pit prevents any build-up of moisture and achieves low levels of
grain moisture even under conditions of heavy rainfall (Marshall 2011, 120).

Ethnographic and experimental studies have demonstrated that although certain linings
offer better conservation, the lining of the pit is not essential for the successful storage of grain
(Reynolds 1974, 127). It has been noted that while basketry needs to be replaced regularly and
provides good condition for microflora activity, firing the pit removes the moisture and kills the
microorganisms (Reynolds 1974, 127-128; Fenton 1983, 574). Experimental studies have also
shown that underground pits are unsuited to storage of grain for daily use, as both edibility and
germination qualities of the grain deteriorate if the pits are repeatedly opened (when sealed)
(Reynolds 1974, 124). It has been suggested, therefore, that subterranean pits were used for
storing large quantity of grain for extend periods of time, for instance, between harvesting and
sowing, while grain for domestic consumption was stored in other containers such as vessels,
baskets, or wooden chests (Reynolds 1974, 124-125). This is supported by both ethnographic
parallels and the archaeological record. M. Makal has observed storage patterns in Turkey where
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seed grain was stored in outdoor underground pits, while seed for daily consumption was kept
within the farmers’ houses (Makal 1954, 19-21). Re-examination of the materials from the
prehistoric levels at Aphrodisias has demonstrated that the capacity of the pithoi discovered in
room 1, complex II, could not have supported a household for more than a few months which
implies that more grain must have been stored elsewhere, particularly, in the small earthen pits
recorded at the site (Greaves 2008, 259-260). At Kaman-Kelehdyiik in central Turkey, occupied
during the second and first millennia BC, pots containing small quantities of grain were found
within houses, while storage pits were situated in adjacent outdoor spaces (Fairbairn, Omura
2005, 20). The function of the stone-lined pits (koulouras) recorded at Knossos, Phaistos, and
Mallia has been a matter of discussion with some scholars agreeing that these were either cisterns
or granaries, while others have questioned such interpretation, particularly, for the underground
pits at Knossos and Phaistos (Strasser 1997, 73-100). Among the main arguments are their large
volume and subterranean character as well as the lack of plastering and direct evidence for the
storage of grain (the koulouras at Mallia are smaller, constructed above ground, and have plastered
interior). However, as mentioned above, the lining of the pit is not essential, subterranean pits
were suitable for long-term storage and, unless in cases of sudden catastrophic abandonment,
storage facilities are likely to be found containing refuse thrown after their disuse. In addition,
grain will survive only if charred. Thus, Halstead has convincingly argued that the koulouras at
Knossos and Phaistos served to hold grain needed in large volumes and at infrequent intervals
(Halstead 1997, 103-107).

Underground pits for food storage have been used till recently in the Bulgarian countryside
(Konepa 1974, 37). They are situated close to the house and usually have a depth of 1,20 - 1,50
m. The pits are initially layered with straw on which the sacks with grain are put, covered with
a woolen rug, chaff, and earth. The storage of smaller amounts of grain and the processed flour
was realised in baskets made of willow or hazel branches, plastered with chaff and manure. The
archaeobotanical samples from pits recorded at prehistoric settlements in Bulgaria has not shown
considerable quantities of cereals or other plant remains. A possible explanation for the absence of
any great amount of grain in the prehistoric pits in Bulgaria is that it might have burnt completely
as a result of periodical firing of the pits (Popova 2010, 88). It should be noted that grain would be
preserved only if charred and even in this case charred plant remains are not normally observed
during excavation unless they achieve high densities (Halstead 1997, 104 with references).

IV.1.2. STORAGE CONTAINERS AND STRUCTURES

Other storage devices must have included wicker baskets and wooden chests which are rarely
preserved in the archaeological record but whose existence may be assumed on the basis of
ethnographic parallels (I'epmxukoBa 1984, 223; Konepa 1974, 37). Both were in use till the middle
of the twentieth century in many villages in Bulgaria. Wicker baskets plastered with clay were
made with different capacity with the largest ones being capable of storing 600 kg. The function
of the plastering is both for disinfection and for filling in the holes. Wicker baskets plastered with
clay are attested at Karanovo I settlements with height of 0,50 m and diameter of the base 0,30
m (Teoprues 1960, 318). Wicker baskets plastered with clay with remains of threshed grain have
been recorded at Ovcharovo tell (Togoposa u mp. 1983, 37). At the Chalcolithic site of Hotnitsa,
several heaps of different mixtures of cereals have been documented which were stored in cloth
pouches that later burnt (Popova 2010, 67). Cereal crops were stored also in ceramic vessels
including large pithoi, as evident from the recovery of plant remains from them at prehistoric
sites in Bulgaria ([letes 1968, 58-59; Popova 2010, 11-44). Storing the threshed grain indoors in
ceramic vessels is also recommended by Hesiod (Works and Days 600). Other storage devices in-
clude clay compartments with oval, ellipsoid, or rectangular shape, built immediately on the floor
of the dwelling (Hukomnos 1975, 26; Hukonos 1992, 65-74; 2001, 11), sunken structures (Benkos
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u fip. 2010, 163) as well as a free standing wattle-and-daub storage structure (letes 1968, 59, 06p.
10) recorded at sites form the Neolithic and Chalcolithic periods. The variety of storage methods
is further illustrated by the finds from Bronze Age Assiros where wicker baskets plastered with
clay, smaller free standing containers of chaff and clay as well as pithoi have been discovered
(Wardle, Wardle 2007, 461). There is no evidence in Thrace for the existence of above-ground
granaries with ventilation, as recommended by the Roman authors, prior to the Roman period®.

Storage in contemporary Bulgarian villages is realised in store rooms known as hambar
(sg.), hambari (pl.), usually with a stone or wooden support set at around 0,30-0,40 m above
the ground to avoid humidity (I'epmxukoBa 1984, 223-232; Konesa 1974, 35-59). They may be
situated within the house constructed of wood and plastered with earth and manure or form a
separate room or even a free-standing structure. The grain stored in the hambari is winnowed
and cleaned. The structures consist of separate compartments for the different types of cereal
crops. The flour is stored in wicker baskets plastered with clay, in wooden chests, or sacks (Teop-
rues 1983, 291).

The contemporary existence of diverse storage methods attested in prehistoric Bulgaria (clay
compartments, underground pits, ceramic vessels, and wicker baskets within one settlement)
is not surprising given the different intended functions of the stored produce - for sowing or
for consumption. In addition, this variety may be a risk-minimising practice against accidental
burning, theft, or any other unexpected damage. Such diversity of storage practices existed most
probably during the LIA presented further in this chapter (IV.2.)

IV.1.3. STATE OF THE STORED PRODUCE

The state in which cereal crops are stored may provide valuable information about their
intended purpose and thus, reveal aspects of the past economy. While there are studies in the
neighboring areas of Bulgaria, namely Greece and Turkey, which demonstrate the variety of
forms of the stored produce, the evidence from inland Thrace is scarce.

Hillman’s experimental and ethnographic work in Turkey has resulted in the identification of
regional variations in storage patterns (Hillman 1981, 138). When threshed, the ears of the free
threshing cereals (for example, bread/durum wheat and naked barley) break up and release the
grain from the ear, while threshing of glume wheats (einkorn, emmer, and spelt) serves to break
up the ear into individual spikelets each containing grains still enveloped in their protecting
husks. Thus, glume wheats may be stored as whole spikelets or as free grains. Hillman has pointed
out that in areas with wet summers storage as spikelets is more likely, and the final processing
of spikelets is carried out indoors, as opposed to areas with dry summers where pounding,
winnowing, and sieving are done outdoors, and the storage product is semi-clean grain (Hillman
1981, 138). Furthermore, in wet areas the grain of glume wheats is less likely to spoil if stored as
spikelets rather than naked grain and is also protected from insect and fungal attack (Hillman
1981, 138; Jones 1987, 120). The evidence from storage complexes at Neolithic sites in Bulgaria
suggests that glume wheats were stored in an unthreshed state as spikelets (Marinova 2006, 192),
and at the Late Neolithic dwelling at Karanovo, part of the produce was preserved in the form
of sheaves, i.e. ears with culms bound together (Mapunosa 2002, 13-24). While grain in sheaves
is protected against heating and insect damage in a temperate climate, it has larger volume than
threshed grain and requires more space (Sigaut 1988, 6). The archaeobotanical studies from the
Hellenistic building at “St. Marina” in Sozopol have also demonstrated that a large part of the
produce was stored in an unthreshed state as spikelets (CraBosa 2013, 120).

The state in which glume wheats were stored provides information about the intended purpose
of the produce. Jones’ investigations at Assiros Toumba in Macedonia and at the Unexplored

» The evidence for above-ground granaries and models of such in the Eastern Mediterranean dated from the Bronze to the Hellenistic
Age are summarised in Curtis 2001, 262-3; 276-9 with references.
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Mansion at Knossos present a good example of this aspect (Jones 1987, 115-123; Jones et al. 1986,
84-91). At both sites, the glume wheats were stored as spikelets but while the crops from the
Unexplored Mansion had been hand sorted for weed seeds as well as sieved, the material from
Assiros had shown the presence of weed species which implies that the crops had been sieved
but not hand cleaned (Jones 1987, 118). This, together with the variety of crop species recorded
and their spatial distribution as well as the estimated storage capacity (the produce at Knossos
would have supported two to three individuals per year, but 50 from room 9 alone at Assiros), has
important implications about the purpose of the stored produce (Jones 1987, 118; Wardle, Wardle
2007, 461). It has been suggested that the Assiros storerooms represent long-term, communal
storage, while the storeroom at the Unexplored Mansion contained small quantities of crops
prior to their processing as food.

Recent archaeobotanical investigations at two EBA sites in northern Greece, Mesimeriani
Toumba and Archondiko, have revealed evidence of einkorn and barley respectively, stored in a
processed form (Valamoti 2002b, 17-22; 2011, 19-39). The experimental analyses, supported by
ethnographic parallels, have led to the conclusion that the cereals from Mesimeriani, discovered
in a pot inside a house, were boiled and then ground (Valamoti 2011, 24). A similar case has
been documented at the Neolithic site of Kapitan Dimitrievo, south-western Bulgaria, where
the structure of the cereal fragments corresponds to boiled cereal grains (Valamoti et al. 2008,
265). At Archondiko, fragments of barley have been examined demonstrating that the grain was
ground and shaped into lumps probably with the aid of a liquid (Valamoti 2011, 25). Parboiling
(the soaking of the whole grain in hot water and its drying previously to pounding or milling)
is standard in Turkey and neighboring areas of the Near East as well as in Eastern and Central
Europe (Sigaut 1988, 5).

Distinctions between cereals for human consumption and those intended for fodder are not
easy to recognise, since they depend on cultural specifics, social rank, and the availability of food
— what in a year with rich yield might have been used as fodder, in a bad year was used as food
(Halstead, Jones 1989, 41-42; 51; Jones 1996, 95-98; Forbes 1998, 23). There is also no difference in
the storage facilities used for food and fodder, and these can be found in identical conditions and
even in the same room (Jones 1996, 96). It has been pointed out, however, that different degrees
of processing of cereals may indicate their intended use. The evidence of einkorn and emmer
dehusking at some prehistoric sites in northern Greece suggests that these cereals were used
primarily for human consumption, as the removal of the glumes would have been unnecessary if
they were intended as animal fodder (Valamoti 2002a, 6; 2008, 526).

The state in which cereal crops are being stored as well as the purity of the stored production
can provide evidence for the sowing and harvest techniques applied. Thus, an EBA sample from
a granary at the site of Yunatsite, represents about 50 kg of barley stored as whole ears (Popova
2010, 34; 66). This reveals a “high” harvesting technique in which only the ears are being collected
but not the stems. This method of harvesting implies that the straw, so necessary for fodder,
thatching, flooring, and bedding, must have been harvested separately. A reason behind this
choice may be the need for a faster gathering and processing of the ripened grain. It has also been
pointed out that in the majority of investigated Neolithic settlements in Bulgaria einkorn and
emmer were grown together, while wheat and barley separately (Mapnnosa 2002, 17). Jones and
Halstead (1995, 103-114) call such deliberate grain mixtures “maslins” and point out that both
monocrops and maslins contain low-level contamination by other cultigens, which were mainly
introduced with the seed grain and not through crop rotation or mixing on the threshing floor.

The methods of grain conservation presented as well as the state in which cereal crops are
being stored demonstrate that much information can be derived regarding the intended purpose
of the stored produce: for long- or short-term storage, for fodder or human consumption as well as
sowing and harvesting techniques. All these in turn may reveal subsistence potential (the quantity
of the stored produce), technological knowledge (the granary’s construction), economic choices
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(for instance, “high” harvest and less interest of the straw or sowing particular cereals together),
and finally social complexity (communal versus individual storage). The archaeobotanical
investigations at prehistoric and Hellenistic sites in Bulgaria have demonstrated that large part of
the produce was stored in an unthreshed state as spikelets. This implies long-term storage as the
grain is better protected from insect and fungal attack, and it may also reflect the low capacity of
the available labour force to work on the harvest. The final processing of spikelets was probably
realised indoors prior consumption.

IV.2. STORAGE OF CEREAL CROPS IN LATE IRON AGE THRACE

The literary sources regarding storage in Thrace are very scarce (Appendix B). Xenophon
(Anabasis VI11.1.13) mentions the abundance of barley and wheat in the Thracian villages which
implies established storage practices. Demosthenes (10.16) refers to the rye and millet of the
Thracian store-pits, while Varro (On Agriculture 1.57), quoted also by Pliny (Natural History
18.73) and Columella (On Agriculture 1.6.15), mention underground granaries called siri (sirus
sg.) used to store grain. Finally, in a lost comedy Anaxandrides mocks the feast that was held
for Iphicrates’ wedding when he married the daughter of Kotys I (Nesselrath 1993, 190). The
story is described also by Athenaeus in his Deipnosophistae (IV.7). Besides other things, the
dowry of the Thracian princess included an underground pit, 12 cubits®* deep. Thus, although
very limited, the information provided by the ancient authors demonstrates the existence of
underground storage practices in Thrace. A great number of pits dated to the first millennium
BC have been excavated and, while some of these have been interpreted as used for storage, the
majority are seen as connected to ritual activities. Storage was also realised in ceramic vessels
including the large pithoi. The pithoi were, however, all-purpose containers which represents a
major problem when trying to investigate the storage patterns of cereal crops alone. The use of
other storage devices such as vessels of wood, basketry, and wickerwork may be assumed on
the basis of ethnographic parallels (I'epmxukoBa 1984, 223; Konesa 1974, 37; Christakis 2005,
65), and such are listed in the Attic stelae (Amyx, Pritchett 1958, 264-275). There is no evidence
for the construction of large-scale grain storage facilities during the LIA in Thrace, but small and
light constructions with farm functions might have existed, and there are references to such in
the archaeological record.

IV.2.1. SUBTERRANEAN PITS AND ABOVE-GROUND STRUCTURES

The visibility of storage is influenced by post-depositional processes, cultural factors
(storage methods, geography) and archaeological practice (aim, methods, and interpretation)
(Groenewoudt 2011, 187). Thus, what does or does not end up in the archaeological record
is determined to a large extent by variability of preservation and of post-depositional site
formation (Groenewoudt 2011, 187). While the number of subterranean pits recorded in Thrace
and dated to the first millennium BC is great, their identification for storage purposes is far
from certain, as in the majority of cases they are discovered filled with various objects. It has
been pointed out, however, that storage facilities are likely to be found containing the intended
produce only in cases of sudden abandonment of the site, while otherwise they may include
unrelated materials as a result of change in their function or disuse (Halstead 1997, 103). Thus,
the function of underground pits is a question that requires primary use to be separated from
secondary re-use, which however, has proven difficult, as it depends on the potential variability
in the archaeological visibility of ancient storage methods. In Thrace, two main types of pit have
been initially distinguished based on their location: a) pits in and under tumuli related to the
practised funerary rites and the cult of the dead, and b) pits situated outside necropolises (Teop-

% A unit based on the forearm length from the middle finger tip to the elbow.
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rueBa 1991, 1-11). The second group includes pits within settlements, the pit fields representing
numerous densely clustered pits located far from settlements, and pits within sanctuaries. The
latter represent depots for dumped temple inventory similar to the Greek bothroi, so their function
is different from the rest of the pit types (Nekhrizov, Tzvetkova 2012, 178).

Pits within settlements have been recorded at both EIA and LIA sites. In one of the explored
dwellings at Sboryanovo (house No 4), dated to the first half of the third century BC, agricultural
implements including an iron ploughshare and two sickles have been discovered (CrosiHoB,
MuxaitnoBa 1995, 43). In the centre of the house several pits have been documented, and it
has been assumed that their function was for storage. Similar use has been proposed for some
of the pits recorded at Pistiros (IOpykosa n mp. 2002, 51). In sq. D19, six pits plastered with
clay, nine unplastered, and seven small and shallow pits have been excavated. The first group is
represented by relatively large (from 1,15/1,24 m in diameter to 1,80/2,15 m) and deep pits (2,4
m maximum depth). Their content includes grey ashy soil with layers of sand, gravel, clay soil,
charcoal, and various artefacts: roof tiles, fine and coarse pottery fragments, coins, and animal
bones. It has been pointed out that a darker and softer layer is found close to the pits’ bases which
may represent traces of organic material. The second group of pits possess similar features with
the only differences being that they are unplastered, shallower, and contain fewer materials. Both
groups of pits, plastered and unplastered, might have been used for storage of cereal crops. The
last group of pits are very small (0,24/0,27 m to 1 m in diameter) and shallow (0,06 to 0,71 m
deep) and without any finds. It has been pointed out that at least one of these represents a post
hole which indicates that a light construction, probably with farm functions, existed in the area
(IOpykoBa u zmp. 2002, 51). During the excavations in 2016 a 4,30 m deep pit has been inves-
tigated in the northeast part of sq. A4 which functioned for the storage of grain (Jlazos 2017,
155). Its walls are plasterd with clay and on the bottom a lower stone of an Olynthus mill (Ap-
pendix C.47) and a sickle have been found. After its disuse the pit was filled with the debris of a
burnt building including tiles. Six pits have been excavated north of the central building at the
site of Knyazhevo filled with pottery sherds and animal bones and interpreted as related to cult
activities (Arpe, [Tluues 2016, 270)?". However, a large negative structure (1,40 m deep and 3,80
m wide), dug into the bedrock in one of the dwellings of the central building, functioned as a
cellar, according to the excavators (Arpe 2013, 143-144). It was discovered filled with pottery
sherds and debris from the dwelling’s walls. Twelve pits probably with a storage function have
been recorded at the LIA settlement at Yasatepe tell near Cabyle (MnueB 1988, 49). At a certain
moment, the pits were relocated outside the settlement. It should be pointed out, however, that
not all of the pits recorded at settlements were used for storage of foodstuffs: some were related
to pottery production, there are examples for such at Cabyle (I'etos u ap. 2008, 425) and Pistiros
(Tanesa 2010, 205-206), while others might have been used as rubbish dumps.

Rescue excavations in the last few years have revealed some evidence for light constructions
with probable farm functions. The remains of two light wattle-and-daub constructions have been
recorded from the site at Zavoi village, situated in the immediate hinterland of the urban centre
of Cabyle. The structures have been interpreted as seasonal dwellings with farm functions and
dated to the seventh — sixth centuries BC (structure B) and to the fifth — fourth centuries BC
(structure A) (baxbppmxues 2009, 207-209; 2010, 149-152). Two structures of oval shape dug
into the ground have been explored at the site at Bozduganovo village, Radnevo, and interpreted
as seasonally occupied farm buildings dated to the second quarter of the fifth century BC (Hu-
koB 1 1p. 2009, 165-168; 2010, 160-161). In the centre of one of the structures a storage pit has
been recorded. Traces of three dwellings as well as 37 pits filled with pottery, animal bones, and
grains of millet, dated to the second stage of the EIA and the LIA (first half of the fourth century
BC), have been documented at Zagortsi village, Nova Zagora (Kpsctesa 2010, 171-172).

# Throughout the excavations more pits have been investigated both within and outside the recorded buildings.
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Most common in Thrace are the pit fields which number has grown considerably in recent
years?. These complexes represent numerous densely clustered pits located in a rural landscape
with no indication of contemporaneous settlement in their immediate vicinity and demonstrating
common features such as the pits’ shapes, sizes, and content. Their fill includes usually pottery
fragments, animal bones, loom-weights, spindle whorls, daub fragments, charcoal, and stones of
different shape and size including grinding stones. There are also cases with human skeletons,
Greek imported vessels, and anthropomorhic and zoomorphic figurines. Pit fields have been
recorded already for the Neolithic®, but the majority belong to the first millennium BC. Different
interpretations have been suggested regarding the function of the pit complexes such as food
and vessel storage, funerary, or rubbish dumps. While remains of cereal crops and other plants
have been attested in many of the recorded pits, the lack of traces of clay coating is used as an
argument against their function for storage (Nekhrizov, Tzvetkova 2012, 190). At present, most
scholars are convinced of the ritual character of these structures (I'eopruesa 1991, 9; banabanos
1999, 74-75; Tonkova 2003, 479-483; Hexpuzos 2006, 422-423) based on the character of the
pits’ fill including votive objects, evidence of animal and human sacrifices as well as on their
location outside settlements, their continuous use, and the presence of recurring features. The
pit complexes in Thrace have been interpreted as related to a cult to the Thracian Great Mother
Goddess, i.e. a cult of fertility and domesticity (Tonkova, Savatinov 2001, 103).

Identifying the storage function of a pit is difficult, as there are no firm criteria for this. While
the discovery of a basal layer of carbonised grain in a pit may be interpreted as evidence for its
storage function (after burning the pit interior for disinfection and reuse), it may also indicate
refuse (cleaning of hearts and cooking areas), and finally, the finds of carbonised grain might
have been the result of deliberate ritual offerings. The latter two options, however, do not exclude
an initial storage function of the pit*. As already pointed out, the quantity of plant remains
recorded in the pit fields in Thrace is not big, but this does not necessarily imply that they were
not used for storage. A storage pit is usually emptied at some point, and the plant remains will
be preserved only if charred. The type of the recorded plant species should also be considered.
In some cases, the archacobotanical samples from pits recorded in Thrace demonstrate a variety
of plant remains within a single pit and even within the same layer (Popova 2002a, 282-286;
ITomoa 2005, 99-102; 2008, 554-555). This may indicate common storage of different species
which is, however, unlikely, as the range of species is great (single grains of grape, oats, rye, millet,
peas, and bread wheat have been recorded in the same layer in pit S10 at Koprivlen) and more
likely points to refuse function or again be the result of ritual offerings. That the pit fields were
connected with some rituals is very plausible based on the nature of the materials discovered,
but the question whether this was their only and primary function requires more attention. By
re-examining the arguments in support of this, we will attempt to demonstrate that a storage
function at the initial stage of the pits’ lifetime or repeatedly later on should not be ruled out.
Thus, a dual function of the pits is suggested with storage being their primary purpose, which
required also the performance of specific rituals. That some pits were used for rubbish dumps is
also very probable. Again a primary storage function should not be excluded.

One of the main arguments against the storage function of the pit complexes is the lack of
traces of clay coating of the pits. As already pointed out, the clay coating or lining of the pit’s
interior is not a compulsory element when intended for grain storage (Reynolds 1974, 127).
Unplastered pits interpreted as used for storage have been discovered at Pistiros. Plastering the
pit is furthermore connected to technological knowledge and depends on characteristics of the
terrain, for instance, ground water levels and the type of soil into which the pit is dug. Plastering

* In recent years more than 50 sites containing over 2000 pits have been recorded (Hawthorne et al. 2011, 61).

» For specific examples and reinterpretation of some sites as pit sanctuaries see Nikolov 2011, 91-119.

¥ See, for instance, the storage pits discovered at the CEsquerda site in Catalonia, Spain, which were used for rubbish when being out
of use for storage (Ollich-Castanyer et al. 2012, 207).
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will be essential in sandy soils thus keeping the walls from falling down and in terrain with high
ground water protecting the content from moisture. There are also few examples of pits within
the pit complexes that are plastered or with trace of firing the pit’s interior for hardening the
structure (or as part of the performed rituals)®'.

The recorded pits demonstrate a wide range of shapes: cylindrical, hemispherical, hour-glass,
truncated cone, pear-shaped, beehive-shaped, barrel-shaped, asymmetrical, and resembling the
shape of specific vessels. Such diversity is also attested in the ethnographically recorded storage
pits (Fenton 1983, 567-588). Examining the dimensions of the pits within the pit complexes also
demonstrates a great variety but, excluding some examples of very shallow pits (0,30 — 0,40 m),
the majority have dimensions which are in accordance with the size of ethnographically attested
storage pits.

The location of the pits outside settlements is used as another argument to support their single
ritual function. It has been suggested that in the hierarchy of the Thracian cult places the pit
fields should be defined as ritual shrines connected with nearby settlements where the people
from the vicinity occasionally but repeatedly performed ritual activities dedicated to chtonic
deities (Nekhrizov, Tzvetkova 2012, 194). In a recent review of the pit complexes in Thrace their
location far from any dwellings is seen as an indication that the pits were not used initially for
storage or rubbish (Hawthorne et al. 2011, 65). Underground pits are best suitable for long-term
storage, usually keeping seed for sowing. Thus, their location within the borders of the settlement
is not essential. However, they should be situated in its close proximity. As noted above, the pits
recorded at Yasatepe tell near Cabyle were relocated at a certain moment outside the settlement.
With the exception of Koprivlen (Vulcheva 2002, 103-123) and Pistiros (Domaradzki 1996, 29,
fig. 1.16; 1.17; Archibald 2002, 112), so far there are no registered contemporary settlements in
the vicinity of the remaining pit complexes. This, however, may be due to the state of research
and mostly preservation, as traces of light constructions are difficult to recognize and often
destroyed by modern activity*. The remains of light wattle-and-daub structures recorded at the
pit complex at Kapitan Andreevo might be connected with the pits (ITonos, I'po3nanosa 2008,
165). The same has been assumed for the structures dug into the ground documented at the pit
complex at Shihanov Bryiag (Mrnaros, KenueBa-Pycesa 2007, 124). Finally, the hypothesis that
the pit complexes represent rural shrines also assumes the existence of adjacent settlements.

The character of the pits’ fill including votive objects and evidence of animal and human
sacrifices are all in support of their ritual character. Evidence for ritual activities expressed in
deposits placed on pits’ bottoms or low down in the pits’ fills including pottery, iron implements,
animal and human remains have been attested in the storage pits at Danebury in Hampshire
(Cunliffe 2003, 146-149). It has been suggested that at the end of the storage period when the
pit had been emptied and the seed was being sown, the gods had to be propitiated with ritual
offerings in order to preserve and ensure the fertility of the crops stored in the ground (Cunliffe
2003, 147). The discovery of deposits of pottery, iron tools and animal bones in different layers
of the pits’ fill has been interpreted as the result of repeated ritual acts during a single growing
cycle: after the seed was taken out of storage and sown (to ensure fertility), and later, after the
harvest, thus acknowledging the help of the deity in securing a successful yield (Cunliffe 2003,
149). While the majority of the registered pits in Thrace have been filled in a single act, there

! The bottom and 20 cm of the walls of one pit at Bada Bunar are plastered with clay (Momunnos, Xpucrosa 2010, 153-156, 06p.
1), while another has reddish colour of the walls which implies firing its interior (Momumnos, Xpucrosa 2009, 168). Plastered pits are
documented also at Pistiros (Domaradzki 1996, 19; Archibald 2002, 114; IOpykosa u gp. 2002, 51), Bagachina (bones, Anekcanapos 1989,
39) and at Koprivlen (Vulcheva 2002, 105).

32 See, for example, the site at Svilengrad where, although no remains of an Iron Age settlement have been recorded in the vicinity, it
is possible that such existed to the east of the site and were destroyed during an alteration of the Maritsa River bed (Nekhrizov, Tzvetkova
2012, 180). Also, H. Popov’s remark that mechanized ploughing in the last decades has disturbed the topsoil (Popov 2015, 120). The
examples of settlements described as “pit fields” from the Northwest Iberian Peninsula consist of perishable structures (post holes and
trenches) and large storage pits, the latter being one of the most characteristic features for the period between 1200-800 BC in the region
(Parcero Oubifa, Graido Boado 2013, 256).
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are examples where sealings have been recorded, which mark the continuous act of filling the
pit. Such are some of the pits at Sarnevo (bsuBapos u ap. 2010, 50), Malko Tranovo (Tonkosa,
Jlozanog 2004, 58), pit No 1 at Bada Bunar (MomumiioB, Xpucrosa 2009, 168) and the EIA pits
at Polski Gradets (Huxos 2005, 92). This further supports the idea that the ritual activities were
realised on specific occasions — after sowing, after harvest, or even at times of stress.

The pit complexes in Thrace are usually seen as having ritual function which is evident
mainly from the nature of the finds and their deliberate deposition. It is suggested, however,
that even when the filling of the pit was a single act, an initial storage function of the pit should
not be ruled out®. The liminal period between harvest and the next year’s sowing required ritual
offerings in order to ensure fertility.

IV.2.2. PITHOI

Little attention has been paid to the examination of the pithoi in Thrace. This is probably
due to their common formal characteristics and manufacture techniques which cannot indicate
a precise chronology and development of shapes. Fragments and completely preserved
pithoi are among the most common finds at archaeological sites in LIA Thrace. They were
ubiquitously distributed and are discovered in a variety of contexts — domestic, ritual, and
connected to metal production. The pithoi were usually dug into the ground to the level of the
shoulders or the rim and closed with a lid or a stone slab. This ensured a suitable environment
for the long-term conservation of agricultural products and at the same time protected the
vessel from breaking and saved space (Christakis 1999, 9). While Greek texts (e.g. Homer
Odyssey 2.340; 23.305; Aristophanes Peace 703; Plato Gorgias 493b; Euripides Cyclops
217) describe only wet storage in pithoi, primarily wine as well as olive oil, honey, and the
like, there is archaeological evidence (Jones et al. 1986, 96-103) that grain and other goods
were stored in pithoi, and it is now accepted that they were used to store both liquids and
dry foodstuffs. Christakis’ study on Cretan Bronze Age pithoi demonstrates the variety of
products, both organic and inorganic, that are stored in pithoi. These include olive oil, wine,
dairy products as well as different domestic implements such as pottery, tools, and valuable
objects (Christakis 2005, 53). Furthermore, in pottery workshops pithoi may contain water
and clay (Christakis 2005, 56). While solid residues such as carbonised seeds can be detected
by naked eye, a residue analysis is required to determine the liquid content of a vessel. No
such analyses have been conducted on the pithoi from Thrace which is a serious drawback to
the purpose of this study. It has been pointed out that Bronze Age Cretan pithoi with spouts
were used for storing liquids (Christakis 2005, 51). A pithos can still contain liquids without
the necessity to pour directly from it. An attempt at distinguishing liquid from dry content has
been made for the pithoi recorded at Olynthus based on their location — sunk into the ground or
set above floor level (Cahill 2002, 228). It has been suggested that pithoi sunk into the ground
would be more suitable for storing oil, wine, or other liquids rather than grain, as these were
more liable to damp and, therefore, mould and insect attack. This is, however, not a firm rule,
as pithoi set above floor level could also have been used for liquids, and there is evidence for
buried ones used for grain®. Nevertheless, it has been pointed out that in the cases when more
than one pithos was preserved at Olynthus, they tend to be placed differently which probably
reflects different content (Cahill 2002, 228). Finally, one and the same vessel might have been
used for storing different commodities through time until its disuse. Thus, the available data
do not allow us to make a firm distinction between containers used for cereal food or other
products. Nevertheless, their use in the Thracian hinterland demonstrates the continuation of

* See also Archibald (2002, 118; 2013, 282) who suggests the re-use of storage pits for other, ritual purposes.
* The content of three pithoi in room j of the Villa of Good Fortune at Olynthus has been examined by J. Walter. One of these “was
probably set into a shallow pit” and contained “traces of straw — evidently from some kind of grain” (Cahill 2002, 227).
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long-established storage practices. The signs and stamps recorded on some pithoi may indicate
intended purpose and shed light on the organisation behind their production.

The excavations at Koprivlen have revealed numerous fragments of pithoi including several
completely preserved vessels or parts of their lower half found in situ, partially or totally
embedded in the ground and covered with stone slabs (Hadjiangelov 2002, 163-166; 2005, 91-
97). The detailed examination of the pithoi from Koprivlen has shown that the vessels were locally
produced with the mouth rim and shoulders made on a wheel, and the body added by plastering
vertical or horizontal bands of clay with the surface smoothed on a slow wheel (Hadjiangelov
2002, 163). The different colours of the vessels, brick red, light brown or greyish brown, resulted
from the different temperatures at which they have been fired. The pithoi from Koprivlen have
a rounded body of biconical shape, sharply narrowing towards the bottom which is flat or with
a solid foot. The height of the completely preserved examples is about 1,5 m, and the average
maximum body diameter is about 0,85 m. The mouth diameters vary between 0,38 and 0,55 m,
and the thickness of the walls — between 1,5 and 2,5 cm. Traces of repairs from cracking, lead
braces fixed in holes bored on both sides of the crack, have been recorded on some of the vessels
from the site (Hadjiangelov 2002, 164). Mended pithoi have been documented also at Pistiros
(Lazov 1999, 340), Seuthopolis (Unuukoa 1984, 54), and Sboryanovo (Stoyanov, Mihaylova
1996, 72, fig. 16) which suggests that they were highly valued vessels. The repaired examples
from Olynthus, some with marks on the rim indicating their price varying between 31 and 53
drachmae, further support this (Cahill 2002, 228). The small number of intact pithoi and the
fragmentary character of the majority of vessels from Koprivlen have allowed the construction
of a typology using only two criteria — the shape of the mouths and the shape of the bases
(Hadjiangelov 2002, 164-166). However, since only a few of the pithoi come from contexts with
clear stratigraphy, no firm conclusions about the dates and thus the development of shapes can
be made at the present state of research (Hadjiangelov 2002, 166).

Samples for archaeobotanical analysis have been taken from intact pithoi closed with stone
slabs in Sector “South” at Koprivlen—the so-called sacrificial complex which represents a pit field.
No remains of cereal crops have been recorded (Popova 2002a, 288). The pithoi were filled with
carbonised material and pottery sherds including walls from the vessels themselves (Vulcheva
2002, 113). The storage of liquids has been suggested for some of the pithoi from Koprivlen:
the inner and partially the outer sides of two of the vessels found together in Sector “South”
bear traces of a dark brown to black slip, probably intended to improve their impermeability
(Hadjiangelov 2002, 163). A horizontal stripe of black paint, 2 cm wide, runs on the inner side
of one of the vessels some 25 cm under the mouth rim and thus marks a certain level or volume.
Residue analysis is required to confirm the character of the content. That grain was also stored
in the pithoi from Koprivlen, however, is evident from the stamped motif on some of the vessels’
mouths. It represents a hastate ornament with its middle part fashioned like an ear of wheat
(Hadjiangelov 2005, fig. 2/3) (fig. 21a). It was usually stamped before firing and on one example
additionally engraved after firing (Hadjiangelov 2005, fig. 2/4) (fig. 21b). It has been pointed
out that marks made before firing imply a presupposed use of the vessels (Christakis 2005,
59) which in the case of Koprivlen is for storing grain. Thus, the storage of cereal crops at the
settlement must have been realised in pithoi and probably in containers that have left no traces
in the archaeological record. The possibility that the numerous pits recorded at Sector “South”
and “North” might have been used for storage purposes before they were part of the performed
rituals has already been discussed. On the basis of the available data, it is impossible to make
conclusions about the state in which cereal crops were stored. Even if we attempted to calculate
the number of pithoi in use at the settlement at Koprivlen, we still would not know how many of
these were used for storing cereals rather than liquids and thus the quantity of the stored grain.

Fragments of pithoi or intact examples have been reported at a number of recently discovered
and still not fully explored sites. Among these is the the centre at Vasil Levski (Kucros 2009,
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239, 06p. 30), the site at Golata Niva locality near the town of Sinemorets (Arpe, Juues 2009,
215; 2013, 146, 06p. 2), the settlement at Dragoyna peak (Kucbos, boxxunosa 2006, 123), the
Early Hellenistic settlement at Stryama (Kucpos 2004, Tabnmo XXXV.2) and many others. The
excavations at the centre at Pamuk Tepe and the cult site connected to it have revealed fragments
of pithoi, some of which bearing stamps, and one with the letters A and Y (Mamxapos, Tanue-
Ba 2008, 151). A pithos dug into the ground has been found in the western room of building A
which was most probably connected to the attested metallurgical activity in this area (Mamxapos
u 1p. 2007, 163). The analyses of the pithoi fragments (no intact vessels have been found) at the
site under the Kozi Gramadi peak has demonstrated the use of similar technique as the examples
from Seuthopolis and Koprivlen (VBanos 2011, 163-167). The vessels’ shapes and dimensions
are also comparable. The analysis of the clay has demonstrated their local manufacture.

The excavations at Pistiros have revealed many fragments and completely preserved pithoi, in
most cases discovered in situ, lacking mouths and shoulders (Lazov 1999, 339-348). The pithoi
from Pistiros have an ovoid body, short neck, wide mouth, and massive cylindrical bottom. The
rim is massive with a sloping inner side and projecting outer side which is flat or profiled (fig.
22). Decoration occurs rarely and is usually in the form of relief bands situated on the upper
visible part of the pithos body. The largest pithoi reach a height of about 1,5 m with a diameter of
more than 1 m and a capacity exeeding 500 litres (Lazov 1999, 340). They were built of separate
horizontal sections, coated with additional layers of clay and further shaped on the potter’s wheel.

Marks stamped before firing on the top of the rim and representing an arrow, rosette, an ivy,
palmettes, or zoomorphic motifs have been recorded on some of the pithoi from Pistiros (Lazov
1999, fig. 3) (fig. 23). Marks incised after firing include numbers rendered with letters of the Attic
acrophonic system and correspond to the vessel's volume or its weight (without the goods stored
inside or with them), the price, the nature of the content, or the number of vessels in a batch
(Domaradzka 1996, 93; 2005, 302) (fig. 24). The signs are applied in different combinations, for
instance, AITII=17, ITII=7, AA=20, etc. and are most commonly found on storage vessels. On pithoi,
they are usually situated on the mouths and walls but appear also on amphorae, fine and domestic
pottery. These numerical notations are put by craftsmen who produced the vessels, by merchants,
or by owners of the vessels (Domaradzka 1996, 93; 2005, 302). As opposed to the examples from
Seuthopolis, where identical vessels and marks have been observed, the analysis of the pithoi from
Pistiros has not demonstrated evidence of standardised produce (Lazov 1999, 340).

Most of the better preserved pithoi from Pistiros have been discoverd in layers belonging
to the third phase of its existence. Their concentration in the zones where there were traces of
metallurgical operations has suggested that the pithoi may be associated with these activities
(Lazov 1999, 339). Such are the situations south of the eastern gate where a ditch, wells, and
pithoi have been discovered and in the southern part of sq. A5, northwest of Building No 1.
Another pithos concentration has been registered in Building No 1 (Lazov 1999, fig. 4) (fig.
25). It has been pointed out that the Building’s location at the beginning of the street leading
from the monumental eastern gate into the city, the open character of its rooms, the numerous
coins, weights and lead tokens as well as the absence of objects typical of residential structures
all suggest that Building 1 was initially used for commerce during the second phase of the site’s
existence (Lazov 1999, 342). The pithoi referring to this stage were used for storage of foodstuffs
and liquids. A change in the Building’s function occurred during phase III when the large amount
of metallurgical slag and half-finished metal articles suggest metallurgical activity (Lazov 1999,
342). The pithoi were now employed as water containers.

Several hundred fragments as well as 15 completely preserved pithoi have been recorded
during the excavations at Seuthopolis (Ununxosa 1958, 475-487; 1984, 54-65; Ci¢ikova 1958,
466-481; Dimitrov, Cic¢ikova 1978, 19-23). They are found scattered over the whole city, in the
houses, the palace, and within the citadel. Thus, the spatial distribution of pithoi in Seuthopolis
does not demonstrate a communal storage, rather it was realised in every household. The intact
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vessels are usually found sunk into the floor up to their belly or mouth in the storage rooms of
the houses, and covered with rounded stones or clay lids. The pithoi have an ovoid form with a
short neck, wide mouth, and a short cylindrical or conical foot (fig. 26). The mouth rim is thick
and has different profiles (Dimitrov, Ci¢ikova 1978, 19; Ununkosa 1984, 54; 57, 06p. 30-31). The
dimensions vary from 0,95-1,45 m in height and 0,71-1,05 m maximum diameter of the body.
The pithoi from Seuthopolis were made in a way similar to the examples from Koprivlen and
Pistiros. The surfaces are well smoothed and rarely decorated with relief horizontal bands or
incisions. The lack of archaeobotanical analysis from Seuthopolis does not allow us to comment
on the form in which cereals were being stored.

A total number of 143 stamps have been recorded on the mouth rims of pithoi from Seuthopolis
thus forming the largest collection of this kind in Thrace (Dimitrov, Ci¢ikova 1978, 19). The
excavators have distinguished two main groups of stamps: the first one, representing the majority
of examples, encompasses stamps placed before the vessels were fired; the second group includes
vessels with signs incised after firing (Dimitrov, Ci¢ikova 1978, 20; Unumkosa 1984, 56; Tabma
X-XIII). The stamps of the first group contain incised or stamped letters as well as symbols and
emblems (Dimitrov, Cic¢ikova 1978, figs. 50-51). The letters =, K, H, and ¥ are stamped or incised
on respectively three, four, one, and two fragments. It has been pointed out that the profiles and
the clay of the vessels within the first two groups (i.e. Z, K ) are the same (Dimitrov, Ci¢ikova
1978, 20; Ynunkosa 1984, tabmo X.II1.1-2). The same is true for the six fragments bearing a W
sign. The remaining stamps represent emblems showing a great variety of depictions: a circle
with an incised cross in it, rosettes, a rectangle with two semicircles inside it, or a rectangular
shape with two diagonally crossing lines (UYnunkoBa 1984, Tabna X.11.42-64; XI. 11.48-69) (fig.
27). Another group of stamps represents jewellery — pendants from earrings as well as fibulae
(UYnmumkosa 1958, 475-487; 1984, Tabmo XI.11.73-82).

The stamps with letters on pithoi from Seuthopolis have been interpreted as representing
abbreviations of names which should be connected with the owner of a pottery workshop and
intended to distinguish the different manufacturers. The same has been suggested for the stamp-
emblems (Dimitrov, Cicikova 1978, 21; Ununkosa 1958, 483). The assumption that the stamp
with the letter ¥ may represent the initial letter of the king’s name Xev0ng, is of great interest,
as it suggests the existence of state pottery workshops and/or may signify that the contents of
the pithoi, i.e the agricultural produce as a whole, belonged to the ruler. It may be assumed that
the W sign recorded on some pithoi may actually represent an alternative form of sigma. The
letter ¥ has been also attested on bricks from Seuthopolis. Furthermore, it has been pointed out
that the double axe and the eight-leaf rosette, depicted on the coins of the Odrysian kings and
present among the stamps from Seuthopolis, were used as royal symbols and thus stamps of the
royal workshops (Dimitrov, Ci¢ikova 1978, 22). At the same time, identical stamps occur on
vessels with the same dimensions and profiles which implies the production of individual, private
workshops.

The second large group of stamped pithoi includes sixteen fragments with letters incised after
the firing of the vessels (Umunkosa 1984, Tabno XIII) (fig. 28). Some of these represent numbers
of different value - HPAT (165), E¥AIII (163), HYT (155), PAAI (71), (20), AI (11), (10), TII
(7), IIII (4). The detailed analysis and calculations have led to the conclusion that the first four
numbers indicate the capacity of the vessels, and the measurement unit in use equals 3,24 1 which
may correspond to the Greek liquid measure xoig used in indicating the capacity of amphorae
and pithoi from the Athenian Agora (YnunxoBa 1984, 65). The second group of letters represents
numbers with a smaller value which may indicate either the price of the vessels or their capacity
using a larger measure unit such as uédiuvog or petpnrig.

The examples of pithoi from Seuthopolis demonstrate the existence of state and private
workshops for their production. The available data regarding storage practices are, however,
inadequate, as no archaeobotanical remains have been reported. In addition, although we may
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calculate the capacity of some vessels based on the incised letters on their mouths, or from the
vessels’ dimensions, the nature of the content and thus the quantity of the stored grain remains
uncertain.

Fragments or intact pithoi are often found in secondary contexts. At Pistiros, pithoi or parts of
them were used in the construction of wells (sq. B12 and B22) ([Jomapazncku 1995, 19; Lazov 1999,
339). Much more common, however, is their deposition in the so-called ritual pit complexes.
There are also cases in which parts of pithoi or the whole vessels were used as constructional
elements of the pit itself and not as offerings. Such pit-pithoi have been recorded already in the
EIA as evident from the examples from Polski Gradets (Hukos 2005, 92) and Svilengrad (Hex-
pu3oB 2006, 433, tabmo 10) (fig. 29) and continued to be used during the LIA. Such have been
documented at the pit sanctuaries at Malko Tranovo (boxkoBa, Hukos 2005, 96) and Koprivlen
(Vulcheva 2002, 104-118). They are filled with earth, charcoal, and pottery sherds including
fragments from the vessels themselves. Two pit-pithoi have been recorded at the settlement at
Vasil Levski (Kucsos 2007, 140). They were filled with alternating layers of pebbles and earth,
and in the smaller pithos seven fragments of different vessels have been recorded. The presence
of pit-pithoi is in accordance with the suggestion of initial utilitarian function of the pit fields in
Thrace. In addition, the pithoi were an important element in the practised rituals. Pithoi are found
also at peak sanctuaries such as Djenvera cult site (KucboB 2004a, 76), Tsigansko Gradishte (Ku-
cb0B 2008, 154), Golyam Kosoman (one example with stamped rosette) (Karurgaposa 2005a,
123), Babyashka Chuka (/IlumueBa 2008, 154-158), and many others. The fragmentary state of
the majority of the recorded pithoi often does not allow a full reconstruction of the vessels.

IV.2.3. OTHER STORAGE CONTAINERS

In addition to pithoi, other ceramic vessels of smaller size as well as amphorae could have been
used to hold grain®. As in the case of the pithoi, there is no firm indication of the character of
the stored produce in the various vessels termed as “store-jars”. Containers made of perishable
materials were most certainly also employed given their cheaper manufacture which required
less skill. This is further confirmed by the discovery of charred remains of a basket used for
storage of wheat at the Hellenistic building at “St. Marina” in Sozopol (Cnasosa 2013, 50).
While the deterioration in quality after storage over long periods is inevitable, grain kept in sacks
or baskets will keep for an extended length of time, as long as the room remains absolutely dry
and Forbes and Foxhall” studies have demonstrated that in modern Greece farmers successfully
keep storage on hand for many years (1995, 69-86).

IV.3. SOCIOECONOMIC IMPLICATIONS OF STORAGE PRACTICES IN LATE IRON
AGE THRACE

The importance of storage in the emergence and collapse of complex, hierarchically-ranked
societies has been widely discussed for different cultures and time periods from the emergence of
the Aegean palatial centres (Halstead 1981, 187-213) to the rise of chiefdoms in North America
in around 1000 AD (Wesson 1999, 145-164). The idea of “social storage” — exchange as an
indirect storage which functions as a buffer against food shortages has been proposed as a factor
favouring the concentration of population or the development of centralised distribution under
a ruling elite (O’Shea 1981, 167-183; Halstead 1981, 187-213; Halstead, O’Shea 1982, 92-99).
Grain was stored for times of drought or famine when durable tokens could be exchanged for
it which would result in the emergence of elite, since those who would eventually control the
grain would also accumulate these tokens. A similar scenario has also been suggested for Iron
Age Thrace. It has been argued that agricultural intensification expressed in woodland clearance

* A Thasian amphora filled with grains has been discovered in dwelling C of building I at the site of Knyazhevo (Arpe, [Juues 2014,
169-170, 06p. 2).
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for larger arable fields and pastures during the EIA was one of the necessary, though insufficient
factors, which led to the emergence of the social complexity and monumentality in Thrace during
the LIA, as it allowed the accumulation of surplus produce and its exchange for prestige goods
(Chapman et al. 2009, 179; 181).

A variety of environmental (drought, flood, hail, etc.) and social (for instance, war,
overpopulation) factors may have a catastrophic effect on the crop yields. Different strategies
were and are still being applied by farmers to minimise the risk and assure stable food supplies.
Among these are planting a variety of crops, land fragmentation, movement, exchange,
overproduction, and storage (O’Shea 1981, 167-183; Forbes 1989, 87-97; Halstead 1981, 187-
213; 1989, 68-80; Garnsey, Morris 1989, 98-105). Already Hesiod mentions the overproduction
and storage as issues of primary importance (Works and Days 30-32), and Xenophon points out
that one of the most important duties of a wife is to see that “provisions stored up for a year are
not spent in a month” (Oeconomicus 7.36).

Most agricultural activity takes place in the countryside but, besides some indications for light
constructions with possible farm functions and the pit fields whose probable storage function has
been discussed, we know very little about the countryside in LIA Thrace. The evidence from
the urban centres which are better excavated and published in greater detail, however, sheds
some light on the storage practices during the period under investigation. A variety of storage
containers including pithoi, smaller storage-jars, containers made of perishable materials as
well as subterranean pits existed simultaneously. These might have been used to store different
foodstuffs accordingly or represent a minimising risk strategy. Although in the majority of cases
the nature of the stored produce is not certain, there are both archaeological and ethnographic
indications that cereal crops were among the stored materials. The LIA society in Thrace continued
to use long-established storage practices. The predominance of pithoi within the urban centres
implies that they served for storage of foodstuffs for immediate consumption. Subterranean pits
were most certainly also used for storage but are more commonly found outside settlements and
probably served for long-term storage. There is also evidence for above-ground light construc-
tions which were probably used as granaries. Storage in LIA Thrace was realised on a household
level, as evident from the discovery of pithoi and storage vessels within houses, but the amount
of this produce was most certainly not enough to support the population for long period of
time. Distinct storage areas have been identified at Pistiros (Building 1 and the 12 pits already
mentioned). It has been suggested that Building 1 was initially used for commerce and the pithoi
there were used for storage of foodstuffs. During the third phase of the site’s existence, the pithoi
were connected to the metallurgical activities, as is the case with the examples from Building A
at Pamuk Tepe. If we accept that the pit fields outside settlements were initially used for storage,
this might represent long-term communal storage on a regional level (storing the produce of one
or more nearby settlements). This, however, does not imply the direct control of the elite groups
over the stored produce.

Ancient farmers had to store food to supply the household for one year or more. Ethnographic
studies in modern Greece (Methana) also demonstrate that farmers aim to maintain two years
of grain and four of olive oil in order to cope with crop failure (Forbes, Foxhall 1995, 69-86).
Calculations on the yearly cereal requirements in Greece have demonstrated that a household of
six people would require about 1419 kg of wheat or about 1838 litres (Foxhall, Forbes 1982, 71-
72). A model of a smaller household which cyclically increases and decreases in size, composed
in different phases of two to four adults, up to three children, and two adolescents has been
proposed by T. Gallant (1995, 27-33). According to his calculations, the yearly amount of wheat
would require from about 480 to more than 1200 litres of storage (Gallant 1995, 72-75). Barley
which has a higher yield per hectare than wheat but provides fewer calories per kilogram was
proportionally more bulky to storage. These calculations demonstrate that in order to maintain
supplies for a year or more, a household would require thousands of litres of storage capacity.
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The data from the urban centres in Thrace do not demonstrate the existence of storage facilities
able to store so much produce. Although with different dimensions, the volume of the recorded
intact pithoi rarely exceeds 500 litres. Even if all the pithoi were used for grain storage, which is
unlikely, there would still be not enough storage capacity to support the population of the urban
centres for an entire year®*. This has important implications for the economic strategy of the
inhabitants of the Thracian towns. The population of the cities must have relied on the market or
stored more produce in the countryside.

IV.4. CONCLUSION

The chapter has presented the various storage methods and their characteristics. A number
of factors are significant for the choice of the appropriate storage model. These include
environmental conditions, the intended purpose of the produce — for sowing or for everyday
consumption as well as socio-political aspects which determine individual versus communal
storage. Storage in subterranean pits is one of the most widely distributed food preservation
practices and is both ethnographically and archaeologically attested. It has been suggested
that subterranean pits were used for storing large quantity of grain for extend periods of time
while grain for domestic consumption was stored in other containers such as vessels, baskets,
or wooden chests. Different experiments demonstrate the various factors which determine the
effectiveness of grain storage in subterranean pits. The pit complexes in Thrace dated to the first
millennium BC have been usually interpreted as ritual sites. While the cult character of these
structures is plausible, the possibility that they were also used for storage is re-examined. The
ubiquitous distribution of pithoi at both settlement and ritual sites demonstrates their importance
for both everyday storage tasks and religious practices. The uncertainty regarding the nature of
the produce stored in pithoi is, however, a major impediment to the study of ancient agriculture.
Stamps and incisions on some of the pithoi reveal the existence of both private and possibly
state workshops involved in the manufacture of this category of vessels. The pithoi recorded in
Thrace were locally produced, sharing common manufacture techniques. The state of current
research, however, does not allow us to distinguish development of shapes through time. Finally,
the spatial and quantitative distribution of pits and pithoi in Thrace demonstrates that the bulk
of cereal food was kept in the countryside, and the population at the investigated urban centres
must have relied on the market or stored more produce elsewhere.

3 The population at Sboryanovo has been estimated between 6 and 12 thousand people (CrosiHos 2006, 83).
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CHAPTER V

GRAIN PROCESSING DEVICES

The necessity of processing seeds and grains before human consumption, which makes them
easier to digest and more nourishing and tasteful, has resulted in the invention of a variety of
methods for both mechanical (grinding and pounding) and thermal (different means of cooking)
processing. This chapter will present the development of grinding stones from prehistoric to
Roman times, when animal power was applied for the first time in operating a mill. Although
comparatively slow, the technological improvement through time led to the appearance of more
advanced mills, which increased the quantity and quality of the produce and reduced the effort
involved in its preparation. The following presentation is confined to devices whose major function
was the grinding of cereal crops. The advantage of the mortar and pestle used for pounding in order
to remove the husks of glume from wheat has already been mentioned (see chapter III.1.5). This
device does not demonstrate development through time and will not be presented here. The main
emphasis in the chapter falls on the distribution of the so-called hopper-rubbers or Olynthus mills,
since their appearance in the fifth century BC presents a major innovation in the development of
grain processing. A number of examples from Greece, the Aegean, and Central Europe have been
published, and some of them have been the subject of scientific analyses aimed at determining their
provenance. The territory of ancient Thrace, however, has remained peripheral to such studies. A
major problem encountered during the investigation of hopper-rubbers from Thrace is the lack of
enough detailed information about their discovery context. As will become clear, a large number
of the specimens represent chance finds. Nevertheless, they provide additional information about
the variety of types and subtypes and broaden the known distribution territory of the Olynthus mill
in general. By examining the grain processing devices used in Thrace during the LIA, we aim at a
better understanding of their function in both everyday life and in practised rituals as well as an
understanding of their significance in the agricultural economy.

V.1. DEVELOPMNET OF GRINDING TECHNOLOGY
V.1.1. PREHISTORIC GRINDING STONES

The hand mill is the only prehistoric appliance used for grinding cereals. It consists of two
stones: a lower (stationary) and an upper (mobile). The material was ground by placing it on
the lower stone and then holding the upper stone and rubbing it on the lower one. The earliest
examples present stones with different shapes and sections. At the beginning, the movement of
the upper stone was circular and random, which led to the hollowing of the lower stone’s working
surface. A refinement in the development of prehistoric hand mills is represented by the saddle
quern. The lower stone of the saddle quern has an elongated shape and a concave working surface
which may be a result of the back-and-forth movement of the upper stone, However, this shape
may be deliberately made before the stone was used as a mill.

References to mills in ancient literature are found in two passages of Homer’s Odyssey (7.104;
20.105 ft.), while “crushed in a mill/ground” (pvAn¢@atog) is used as an epithet for meal (2.355).
Mills and milling are mentioned also in the Old Testament (Genesis xviii.6; Numbers xi.8;
Deuteronomy xxiv.6; Exodus xi.5) where, as in the case of the Odyssey, there is no information
about the type of grinding stone. In his study Grain Mills and Flour in Classical Antiquity, L.
Moritz (1958, 1-9) examines the Homeric text as well as the myths about the invention of the
quern and the references in the Old Testament and argues that there is no indication that these
mills were rotary, as previously thought, but rather they represented saddle querns®.

¥ Moritz has noted that while in Roman literature from at least the first century BC onwards there are verbs of turning applied to grain mills
which implies the use of a rotary mill, no such verbs are found in Greek literature before that time suggesting that the mills in use then were non-rotary.
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Depictions in Egyptian tombs as well as on wooden, stone, and terracotta figurines from Egypt
and Greece show the way the saddle quern operated (Moritz 1958, pl. 1a, 2a; Bennett, Elton 1964,
38-52; Sparkes 1962, 125, 134). The work was usually done by a woman, kneeling behind the
stone (fig. 30). For more stability, the front part of the lower stone can be set in the ground or
against a fixed stone. Depictions in Egyptian tombs dated to ¢. 2700 BC show a saddle quern
set on a base in such a way that its long axis slopes so the ground corn pours into the vessel
below (Forbes 1955, 139). In this case, the miller is no longer kneeling behind the quern but is
standing, which allows more energetic movements. A standing figure grinding or kneading dough
is depicted on a black-figure Boeotian lekythos of the middle sixth century BC (Sparkes 1962, pl.
VIIL.2; Boardman 1994, 92, fig. 94). It has been pointed out, however, that distinguishing between
grinding and kneading is often difficult. Thus, the identity of the original object in the hands of
the Rhodian figurine dated to the middle of the fifth century BC is unknown; it could have been a
grinder or a lump of dough for kneading (Sparkes 1962, 126, pl. VIL.3, app. No 26). The same is
true for a terracotta figurine discovered at the necropolis at Apollonia Pontica and dated to the end
of the fourth — beginning of the third century BC ([IpemcuzoBa-Hemunnosa, Tonuesa 1971, 48)
(Appendix B.2.17). It represents a woman standing in front of a vessel. Her hands are missing, and
it is unknown whether she is pounding, grinding or kneading (fig. 31).

Detailed description of the discovered saddle querns is given in the reports from the excavations
at Olynthus where by 1938 fourteen examples had been documented (Robinson, Graham 1938,
viii, 326). The shape of the lower stones is more regular than that of earlier examples, and their
size is constant. The upper stones are flat on one side and convex on the other. In some cases, the
wear of the central part of the grinding surface leaves the ends projecting like handles. The saddle
querns from Olynthus show an important innovation: the working surfaces of both lower and
upper stones, although not on all of the examples, are striated with incised lines. Lines forming
a herringbone pattern or arranged at right angles to the length, sometimes in both directions, are
visible on the lower stones. Longitudinal striations are present on the grinding surfaces of some
upper stones. These striations give the stones a better grip on the grain and enable the mill to cut
rather than to crush the grain. They also regulate the flow of the grist, especially when the stones
are no longer set at a slope (Moritz 1958, 37).

The grinding stones were necessary for everyday tasks and are among the common finds at
archaeological sites, especially settlements. Besides being used for domestic purposes, they played
an important role in the rituals practised in Thrace throughout the entire first millennium BC. The
deposition of saddle querns at both peak sanctuaries and pit complexes is attested already in the EIA
(Hexpmzon 2010, 190; boxxkosa, ITerposa 2009, 155). The practice continues during the LIA when,
besides saddle querns, hopper-rubbers are also present (Hexpuzos, Mukos 2002, 42-44; HexpuzoB
2003, 67-68; 2008, 331-493; Jlomapancku 1999, 66, 68, Tabmo xvi.5; Tonkosa 2007, 51-85).

Saddle querns® are ubiquitous in the prehistoric periods, but they also continue to be used
and predominate after the appearance of the more advanced lever-operated hopper-rubber in the
fifth century BC. A possible explanation is that the more elaborate hopper-rubbers were more
expensive in terms of required skills and time for manufacture and that thus, they were not
available to every household.

V.1.2. OLYNTHUS MILL AND ROTARY QUERN

An important development in grinding technology is marked by the appearance of a new type
of millstone known in the literature as a hopper-rubber or Olynthus mill. The term “hopper-rubber”
was used for the first time by V. G. Childe (1943, 22), while L. Moritz (1958) designates this type

** The number of saddle querns is great and althoug there are some typlogical studies on examples from prehistoric sites, such as
the EBA tell of Ezero (Teoprues u gp. 1979, 157), there are no statistical analyses on the distribution of saddle querns within and among
settlements and other sites. We believe, however, that future investigations should emphasise on provenance and functional analysis of these
tools in order to determine the nature of the processed materials which will shed light on economic aspects.
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of grinding stone as the Olynthus mill, since such querns had been discovered and discussed in
detail in the excavation report of Olynthus (Robinson, Graham 1938, 327-334). The identification
of this device as a mill for grinding corn belongs to W. M. Flinders Petrie (1988). Further insight
into the operation method comes from the reliefs on two Megarian bowls, manufactured in the
same mould (Appendix B.2.18; 19). The first bowl, now in the National Museum in Athens, was
published by F. Versakis (1914, 50-57), while the second one, found at Thebes, is part of the
Louvre collection and was published by M. Rostovtzeft (1937, 86-96). The bowls are dated to the
late third or the early second century BC (Parsons 1936, 87). The relief presents a scene in a flour
mill: at the ends of the frieze two millers are grinding grain using hopper-rubbers, and another
miller is sieving the flour or the grain to drain water from it* (fig. 32). The millers and the master
of the mill are designated as such by inscriptions (pvAmBpoi; poiwvéapyng). The donkey depicted
in the centre has been interpreted as operating a Pompeian mill. Moritz has argued, however, that
there is no clear indication for such interpretation — no harness is visible on the donkey, and if it
operated a mill, the latter would have been clearly visible (1958, 12-15). Five strangers wearing
pointed caps are also designated with inscriptions (kivaidot). The detailed examination of the
scene by Rostovtzeff has led him to the suggestion that it does not represent a realistic scene, but
rather it is an illustration of a play (1937, 90). This interpretation puts the two Megarian vessels in
the class of bowls termed as Homeric depicting episodes from famous literary works. Significant
is the fact that while the scene is presented from the side, the hopper-rubbers are shown seen from
above, which makes their recognition easier.

The scene on the Megarian bowls has allowed K. Kourouniotes to suggest a reconstruction
of the hopper-rubbers’ working principle (1917, 152). Compared to the prehistoric querns, the
Olynthus mill has a completely new shape and different mode of operation. The device consists
again of two stones. The upper stone of the standard Olynthus mill has a rectangular or square
shape of the stone and the hopper with sides sloping inwards which lead to a slit (fig. 33). Two
slots are usually situated opposite one another cut into the rim. A long wooden handle was placed
across the top of the stone and attached into the slots. Often on the external sides there are small
hollows situated below the slots. In some cases, lead and iron rods have been found in them
(Runnels 1981, 296; Robinson, Graham 1938, 329, fig. 33). R. Frankel explains the function of
the small holes as additional devices that helped in fixing the handle — it was tied with a wire
embeded into the lead (2003, 6). The handle was attached to a vertical pivot at one end and held
by the miller at the other end. The grinding was realised by moving the handle back and forth in
an arc® (fig. 34). It has been pointed out that in the majority of cases there is a small hole on only
one of the short sides of the upper stone. That was the side situated close to the pivot where the
moment of force was the greatest and thus, it was necessary to secure the handle (Runnels 1981,
121). An advantage of the Olynthus mill is that thanks to the hopper and the slit on the upper
stone, there was no more need to stop the work in order to put more grain between the stones. In
addition, the handle increased the efficiency. In Kourounites’ reconstruction, the hopper-rubber
is situated on a table to which the vertical pivot was also fixed (Kourouniotes 1917, 154, fig.
3). Another possibility is to fix the handle in a niche in the wall or in the corner of the room, as
evident from examples discovered in Israel (Frankel 2003, 6, figs. 5-6) — the mills were found in
situ on raised platforms close to the buildings’ walls (fig. 35).

Thirty one upper stones of hopper-rubbers have been discovered at Olynthus (Robinson,
Graham 1938, 327-334, pl. 80). The excavators have observed uniformity in the dimensions and

* A. Parsons has pointed out that since the miller is holding a sieve above a basin on a stand and not a table, he is using the sieve to
drain the water from the wet grain (1936, 87, n. 2). Washing the grain before it is ground is still practised.

0 Although the side to side oscillating motion of the Olynthus mills has been generally accepted, a recent examination by D. Peacock
(2013, 39-43, fig. 3.6) suggests that at least some of the examples (both with slots for a handle and without) might have been used in a to-
and-fro motion like the saddle querns. The arguments include the small dimensions of the lower stones and the lack of arc-like striations
across the grinding surfaces.
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basic characteristics of the upper stones — they all were manufactured from hard black porous
lava, and their dimensions vary from 42 to 57 cm in length, from 36 to 47 cm in width, and from
8 to16 cm in thickness. The original thickness must have been greater, as the stones wore out in
the process of continuous use. The length of the slit in the middle ranges from 15 to 42 cm and
when it is not worn out or broken, from 1,5 to 3 cm in width. The slots on the rim are 5,5 to 7 cm
wide and from 2 to 3 cm deep (Robinson, Graham 1938, 328).

The lower stone of the hopper-rubber is also rectangular in shape. Twelve completely preserved
examples have been recorded at Olynthus. It has been pointed out that some might have been
used with saddle querns, as these were also discovered at the site (Robinson, Graham 1938, 327-
334). Their dimensions — length ranging from 45 to 59 cm and width from 30 to 45 cm, show that
they were not much bigger than the upper stones. In one case, both upper and lower stones have
been found together — their length is the same (51 cm), while the whole width of the lower stone
is not preserved. One lower stone has a trapezoid shape, and the short side was most probably set
close to the vertical pivot, where the arc of the upper stone is shorter (Robinson, Graham 1938,
329). Frankel mentions examples from Israel on which there is a small raised semicircular ridge
on the edge of the lower stone in the middle of one of the long sides, which probably helped in
guiding the movement of the upper stone (Frankel 2003, 6, figs. 7j; 71).

Deliberate striations on the working surfaces of both lower and upper stones are common
for the Olynthus mills (fig. 36). Such grooves have been recorded already on saddle querns, as
evident from examples at Olynthus (Robinson, Graham 1938, pl. 79.1-4) and Delos (Deonna
1938, pl. 49.372). The striations assured better grinding and regulated the flow of the ground
corn. They show a variety of patterns: parallel lines — such stones have been discovered at
Delos (Deonna 1938, 128, fig. 155.1-3); a herringbone pattern — Delos (Deonna 1938, 128, fig.
155.4), Priene (Wiegand, Schrader 1904, 394, abb. 525), Olynthus (Robinson, Graham 1938, pl.
79.5); or a combination of both — Delos (Deonna 1938, 127, unnumbered fig., 128, fig. 155.5)
and Priene (Wiegand, Schrader 1904, 394, abb. 524). There are also examples that show more
unusual patterns. On the basis of similarities in the striation patterns, Frankel suggests common
origin for some of the stones and isolates local variants (Frankel 2003, 13-17). In some cases,
however, these furrows are not visible which may be due to their initial absence or to wearing
out the surface of the stones after continuous use.

Mapping the geographical distribution of the hopper-rubber and its subtypes will help us
understand its origin, development, and the ways it penetrated into new regions. The develop-
ment of grinding devices, as well as examples of hopper-rubbers from the Italian Alps and Sic-
ily, is presented by L. Dal Ri (1994, 51-66), M. Donner and C. Marzoli (1994, 73-98), and D.
Francisci (2011). A detailed analysis of the finds from the northern Black sea region is published
by T. Arndut (2003-2005, 221-247, fig.10). In his article on the distribution of the Olynthus mill,
Frankel presents a comprehensive list of sites throughout Europe, western Asia and northern
Africa where such mills have been recorded (Frankel 2003, 1-21). Among these are Greece,
Anatolia, the Levant, Egypt, Cyprus, Crete, Sicily, southern and northern Italy, southern France,
the Czech Republic, Slovakia, Romania, the Crimea, and Ukraine (fig. 37). Recently, T. Takaoglu
has published fragments of upper stones from Asia Minor which further adds to the geographical
distribution of the Olynthus mill (2008, 537-679) and D. Peacock (2013, 51) has made additions to
Frankel’s map. The blank spaces are due to the state of research and publication, as evident from
the subsequent presentation of examples from Thrace, the majority of which are unpublished or
are only briefly mentioned in the archaeological reports. While this explanation seems plausible
for Eastern Europe, the absence of hopper-rubbers in the western part of the continent reflects a
more realistic picture of their distribution. No examples of Olynthus mills have been recorded in
Sardinia (Williams-Thorpe 1988, 261) and Majorca (Williams-Thorpe, Thorpe 1991, 152-153), or
in the British Isles and Spain (Frankel 2003, 7). The only exception is the cargo of the Sec wreck off
Majorca which included hopper-rubbers and appeared to have attempted an unsuccessful trade
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of Olynthus mills to the Western Mediterranean (Williams-Thorpe, Thorpe 1991, 153). That the
distribution of hopper-rubbers was confined to the territory east of Sicily is due to the fact that
another type of hand mill was already common for Western Europe, namely, the rotary quern.

The earliest references to rotary hand mills appear in the Roman literature. Vergil (Moretum
16-29, 39-51) describes the early-morning activities of the rustic Roman farmer Simylus, and
Aulus Gellius (Attic Nights 3.3.14) mentions trusatiles “push-mills” in a bakery driven by man-
power. Cato (On Agriculture X.4; XI1.4) distinguishes between ass-driven (mola asinaria) and
the reciprocating push-mill (mola trusatilis). Animal-driven mills are frequently mentioned
in Roman texts, as they were a common device in the bakeries (Appendix B.1). Several Greek
authors of the fourth and third century BC use the word for “donkey” (6vog) in connection with
grinding (Xenophon Anabsis 1.5.5; Aristotle Problems XXXV 964b. 38; Herodas Mimes 6.83).
The word, however, was used not to denote the employment of an actual donkey in the process
of grinding but to designate the upper stone.

The rotary quern has a stationary lower stone and a rotatable upper stone with convex and
concave grinding surfaces respectively. The upper stone has a centered perforation, called an
“eye” used to fix the upper stone on the perforated lower stone which incorporated a spindle.
The eye serves for feeding the mill. On the upper stone there is a handle slot (fig. 38). Different
attempts at constructing a typology of these querns have been made, initiated by C. Curwen for
examples form Britain (1937, 133-151; 1941, 15-32). A recent summary by Peacock (2013, 65-71)
on the pre-Roman querns in Europe distinguishes several groups based on the shape of the stones
(cylindrical, hemispherical, conical, and Iberian) and proposes regional distribution.

The question of the origin of the rotary quern has been initially examined by Curwen (1937,
133-151; 1941, 15-32). He put forward the hypothesis that the rotary principle was first applied
for the donkey and slave mills, while the rotary hand mills appeared subsequently “for the benefit
of the peasants who lived far from the towns, and still had to grind their corn at home” (Curwen
1937, 141). First Childe realised that the rotary hand mill appeared early in Spain and suggested
that this was Cato’s mola hispaniensis (Cato X.4), but he doubted if it existed before the second
century BC (Childe 1943, 20-21). Examining the existing literary and archaeological evidence for
the donkey-mill and the rotary hand mill, Moritz (1958, 105) has concluded that it is impossible to
decide which was prior, since the dates of the first certainly dated rotary mills (from the besiegers’
camp at Numantia in Spain - early second half of the second century BC) are close to the first
certain occurrence of the donkey-mill in the literature (Cato X.4; XI.4). According to him, the
rotary mill originated at yet unidentified place in the Mediterranean. The present data show that
rotary hand mills existed in Carthage and northern Spain already in the fifth century BC with
one example dated to the end of the sixth century BC (Wefers 2011, 69). Such have also been
found in south-eastern England in contexts of the fifth (Peacock 2013, 57) and fourth century BC
(Buckley 1979, 89), and in France, Germany and the Czech Republic from the fourth century BC
onwards (Wefers 2011, 71). Investigating their advent in Europe, and having in mind the same
dates of the examples in Britain and Spain, it has been suggested that the idea for the rotary quern
developed independently in different areas (Wefers 2011, 71).

That smaller and lighter hand mills were used as portable querns, especially for the needs
of the army, is evident from Xenophon's Cyropedia (VI. 2.31) and is later attested in Frontinus’
Strategemata (IV.1.6). Both passages, however, do not give detailed information about the
type of the mills. It has been assumed that the passage in Cyropaedia refers to rotary querns*,
which, however, cannot be inferred from the text. Given the time and geographical position
of Xenophon’s text, it would be more convincing to assume that the mill represented a simple
saddle quern or a type, not necessarily earlier, of the hopper-rubber with handle-grips and driven
directly by hands, as examples from Priene, Delos, and Thera demonstrate (Frankel 2003, 8).

4 See discussion and references in Moritz 1958, 17.
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The passage by Frontinus, written in the first century AD, probably refers to the time of Philip V
of Macedon (221-179 BC), and the possibility that the portable mills mentioned in the text were
rotary should not be ruled out.

Already Moritz has pointed out that there is no conclusive evidence for the use of the rotary
hand mill in Classical Greece (Moritz 1958, 52-60). The rotary motion was, however, used for
crushing olives, perhaps as early as the fifth century BC. The earliest securely dated parts of
an oil crushing mill come from Olynthus and have been dated to the late fifth or early fourth
century BC (Robinson, Graham 1938, 338). A crushing stone has also been found at Pindakas
on the island of Chios in a middle fifth century BC context (Curtis 2001, 305). These artefacts
have been identified as belonging to a type of rotary oil crusher called by Cato trapetum (XX-
XXII). Thus, at a time when in Greece the hopper-rubber was the typical mill for corn grinding,
the trapetum was used for olive crushing®.

The earliest example of hopper-rubber known from Greece is dated to the last quarter of the
fifth century BC (Runnels 1981, 296). A clay model of a bakery reported as discovered in the
region of Tyre, Israel, shows an Olynthus mill operated by two people (Frankel 2003, 7, n. 36,
fig. 9). The model is dated on stylistic grounds to the seventh century BC, which if accepted,
gives an earlier date for the appearance of the hopper-rubber. R. Frankel investigates the diverse
types of Olynthus mills and concludes that its origin should be seen in the Eastern Mediterranean
— Anatolia or the Greek mainland from where it spread westwards most probably by the Greek
colonists (2003, 17-18). Opposite is the direction of the rotary quern. The available data show
that it originated in Central or Western Europe from where it was diffused most probably by the
Roman legions (Runnels, Kardulias 1995, 127). It reached Greece only in the first century BC
(Runnels 1990, 147; Runnels, Kardulias 1995, 127) and gradually replaced the Olynthus mill
as it was technically superior. This replacement did not happen at one and the same time in the
different regions. It has been pointed out, for instance, that in Israel the rotary quern, which
appeared in the first century AD, replaced the Olynthus mill only in the Byzantine period (fourth
— seventh century AD) (Frankel 2003, 18). That there was an overlap in the use of the different
types of querns is evident also from Morgantina in Sicily where saddle querns have been found
in layers in which Olynthus mills are more common and belonging to the latest occupation of the
site in the first century BC (White 1963, 204). At Morgantina, the rotary motion for grain mills
was used already in the third century BC (White 1963, 205). Other examples for the continuous
use of the Olynthus mill in Roman times come from the Athenian Agora and Isthmia, dated to
the first and second centuries AD (Runnels 1981, 127), as well as at Montalto in eastern Sicily
— a site where only prehistoric and Roman levels have been recognised (Williams-Thorpe 1988,
261). No examples of Olynthus mills from Greece can be dated with certainty later than the
second century AD (Runnels 1981, 127), which gives an approximate date for their complete
replacement by the rotary quern.

V.2. OLYNTHUS MILLS FROM THRACE. DISTRIBUTION AND TYPOLOGY

The discovery of hopper-rubbers on the territory of Thrace has been, with few exceptions,
neglected by the scholars. In the majority of cases, the presence of grinding stones is only
mentioned in the archaeological reports without further information about their type or context
of discovery. This is most probably due to the fact that this class of artefact is characterised by
similar shapes and dimensions that do not provide good basis for constructing a typology as
well as with longevity of forms which makes them unsuitable for secure dating. The preceding
discussion, however, has shown that grinding stones underwent changes through time resulting
in the appearance of more advanced types. A main feature in this development was decreasing

> Besides the trapetum, simpler and less expensive equipment had also been used for crushing olives such as the “roller and bed” type
of crusher — a cylindrical stone was rolled repeatedly over the olives set on a stone base (Foxhall 1993, 183-4, fig. 7; 2007, 178-181).
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the effort necessary for operating the mill, while at the same time increasing its productivity.
Thus, the application of the rotary motion for grinding allowed the use of animal power and the
later appearance of water- and windmills.

The hopper-rubber was the typical grain processing device in Classical and Hellenistic
Greece, as evident from its wide distribution. The knowledge of this technologically superior
mill penetrated into the neighbouring Thracian lands to the north as a result of the intensified
contacts between Greeks and Thracians during the second half of the first millennium BC. The
sites that have produced hopper-rubbers in Thrace include settlements, among which major
urban sites, as well as cult places such as peak sanctuaries and pit complexes. There is also a
number of surface finds with no information about their discovery context (fig. 39).

The hopper-rubbers described here and in Appendix C present both upper and lower stones.
Only one example, the chance find from the village of Pet Mogili, however, represents a pair of
both upper and lower stone. The much smaller number of recorded lower stones (only 8) becomes
instantly apparent. They are interestingly missing from both archaeological reports and museum
collections. One explanation may be that they have remained unidentified (if used till completly
broken and present only fragments difficult to recognise). Another possibility is their reuse as
a building material after wearing out, as their rectangular shape makes them suitable for such
function. This is further supported by a fragment of a hopper-rubber from the site of Kale in
Krsevica (south-eastern Serbia) discovered in the wall of a building (Popovi¢, Kapuran 2007, 86,
fig. 2). An upper stone reused in a wall of a house is recorded at Olynthus (Robinson, Graham
1938, pl. 80.8). It should be pointed out, however, that it is the upper stone of the hopper-rubber that
demonstrates different features used as a basis for typology. It is also the one that possesses all the
new elements compared to the saddle quern and that required knowledge and skills to manufacture.

V.2.1. FINDS FROM SETTLEMENTS

The investigations at Seuthopolis between 1948 and 1954 have revealed both fragments
and completely preserved upper stones of four hopper-rubbers. The excavators have correctly
identified the finds as examples of grinding stones of a more advanced type (Unumkosa 1955,
49; 1970, 20; Aumutpos 1958, 177-178) and have pointed out their close parallels to specimens
from Olynthus, Priene, Delos, and the north Black Sea coast (Dimitrov, Ci¢ikova 1978, 15).
Already in the first year of the excavations two upper stones of hopper-rubbers have been
discovered: one completely preserved (Jlumutpos 1958, 177, 06p. 45; Dimitrov, Ci¢ikova
1978, 15, fig. 35) (Appendix C.7) and the other only a fragment ({umutpos 1958, 177, oGp.
44) (Appendix C.26). The finds come from domestic buildings. Both examples present the
standard type of Olynthus mill with rectangular or square shape of the stone and the hopper.
Besides slots cut on the rim of the short side, the completely preserved mill is also furnished
with an additional device for attaching the handle. On one of the lateral short sides, under the
slot, there is a small depression of irregular shape. This specimen is of further interest, as it
has visible marks on the working surface — short horizontal lines, starting from the slit and
perpendicular to it ({mmutpoB 1958, 178, 06p. 47). These marks do not cover the whole width
of the stone, as is the case with the deliberately cut striations, and might have resulted from the
movement of the mill. Two more fragments of one upper stone resembling the standard type of
Olynthus mill (Appendix C.14) as well as a completely preserved example with irregular shape
(Appendix C.40) are reported from Seuthopolis. Another specimen with a more peculiar form
should be mentioned here as well (Appendix C.41). It represents a completely preserved upper
stone. While the stone and the hopper are square in shape, the slit in the middle is ellipsoid.
Interesting is also the fact that the quern is reported as discovered in tumulus 93 of the Shipka
necropolis located in the vicinity of Seuthopolis.

The last two hopper-rubbers (C.40 and C.41) stand out from the rest with their rough
manufacture and irregular shapes. Upper stones with irregular shapes have been recorded in the

71



Italian Alps (Battisti et al. 2000, 57-60, fig. 1). In some of the cases the stones are round and such
examples have been reported also from Romania (Frankel 2003, 11). The Olynthus mills from
Greece and the Aegean islands are similar in material, shape, dimensions, and manufacture. On
the other hand, the examples discovered at sites outside the Aegean are characterised by a lower
quality of manufacture and were most probably local imitations of the Greek prototypes. Thus,
the irregular shapes of the hopper-rubbers from Seuthopolis and Shipka should be explained by
the abilities of the ancient craftsmen and may also be due to the qualities of the raw material
itself.

Examples of upper stones of Olynthus mills have been discovered at Pistiros (Appendix
C.4; 12; 15; 30-33). The first one (C.4) has two horizontal grooves situated on the lateral short
sides. They served as an additional device for keeping the handle in place, similar to the small
depressions hollowed at the lateral sides on some of the examples (such as C.12 again from
Pistiros). In White’s reconstruction, a rod is situated in each of these grooves, held in position by
cords, tightened by twisting, running along the long sides of the stone. The handle is held in the
slot by straps connected to the rods (White 1963, 202, n. 28, pl. 48, fig. 9) (fig. 40). While the
majority of the finds from Pistiros represent only fragments, there are two better preserved ex-
amples — C.4 and C.15 — the latter of which also stands out with its good quality of manufacture.
Finaly the excavations at the site have yielded two examples of lower stones (C.46, 47).

The systematic excavations at Sboryanovo have also revealed examples of both upper
(Appendix C.22) and lower stones (Appendix C.48; 49) of hopper-rubbers. The upper stone is
almost completely preserved. It has a rectangular shape but no slots or any additional devices
for securing a handle. Its rough appearance and bad quality of manufacture should be pointed
out. Traces of the operation process, small pits with irregular shapes, are clearly visible on the
working surface on one of the lower stones (C.49). Chisel marks, result of the shaping of the
stone, are observed on the lateral and lower sides.

Trench excavations at “Manastira” locality, situated at 5 km west from Zornitsa village,
Western Rhodope, have revealed destructions of three buildings (KucboB 2004, 16-19). The site
is situated on the southern slope of a hill on a broad terrace, close to a river. A fragment of a
hopper-rubber, has been recorded in Building 2 (KucboB 2004, 17, Tabno. XIII.2). The example
has been discovered in the northeast corner of the building together with two pottery vessels
and a clay loom weight. On the basis of the pottery assemblage, the site has been dated to the
fourth - second century BC. Among the other finds, we should mention pieces of iron slag in
high concentration as well as fragments of crucibles. One of the largest and richest iron ore
deposits in the Rhodope Mountains is situated in the region. All these confirm the character of
the settlement as connected to metalworking (KucsoB 2004, 19). A fragment of an upper stone
of an Olynthus mill (Appendix C.20) has been discovered also at the site of Dragoyna Peak,
among the destructions of the surrounding wall, dated to the Early Hellenistic Age (boxxunoBa,
Anponosa 2010, 138). A completely preserved upper stone is published among the finds from
the uppermost layers at Banyata tell at the village of Kapitan Dimitrievo, municipality of Peshtera
(Hetes 1950a, 19-20, 06p. 38). It belongs to the standard type of mills with slots on the rim on
two of the sides and a horizontal groove for securing the handle. According to the excavators, the
mill was found in layers belonging to a Thracian settlement from the Roman period. Five more
fragments of upper stones are reported from the settlement at the Lazova kashla locality, munici-
pality of Batak, part of which has been excavated, but is now under the waters of the Batak Dam
(Honues, Mumues 1970, 159-160, 06p. 19).

An upper and a lower stone of a hopper-rubber have been recorded at Istria, south-eastern
Romania (Coja, Dupont 1979, 44, fig. 14) dated to the fourth century BC. The upper stone has a
more unusual form of the hopper. In this case, the rims on the two short sides are in the shape of
triangles pointing inwards and thus resemble a butterfly. Olynthus mills with hopper in the shape
of a butterfly are known from southern Ukraine (Ipako 1954, 06p. 15.2), the Crimea, Western
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Anatolia (Frankel 2003, 9-10), Athens (Runnels 1981, 296), and Thasos (Muller 1979, 335, fig.
23). Except the example from Athens, all remaining specimens have two adjacent projections
between which the pivot was attached. It has been pointed out that this type of hopper-rubber
is distributed in regions north and east of Greece, as only one example has been recorded on the
mainland (Frankel 2003, 10).

V.2.2. FINDS FROM BURIAL AND RITUAL CONTEXT

Evidence for the use of grinding stones in funerary contexts in Thrace comes from the
necropolis at Kragulevo, north-eastern Bulgaria, dated to the end of the seventh - the first half
of the fourth century BC (Bacuruna 2002-2003, 135-249). In some of the graves the urns with
the cremated remains were set on stone slabs, and fragmentary grinding stones were used as
such in four cases. The querns in the necropolis at Kragulevo were not set as grave offerings, and
their use had solely practical character. Among other stones, grinding stones were used in the
construction of one of the mounds recorded in St. Bogoroditsa locality at the town of Belitsa, and
dated to the sixth - fifth century BC (Toues 1996, 46). However, no burial was discovered. The
lack of detailed information about the discovery of the hopper-rubber at Shipka does not allow
us to reach firm conclusions about the character of the find. It might have been part of the rituals
performed in the process of constructing the burial mound, or at a later period, or it might have
found its way there by chance. The presence of grinding stones at ritual sites in Thrace, which will
be discussed in the following paragraphs, does not allow us to rule out the possibility that they
might have been used in connection with burial rites. To prove this assumption, however, more
examples within secure contexts are required.

Fragments or completely preserved examples of both saddle querns and hopper-rubbers had
been deposited as votives and are among the finds at ritual sites in Thrace - pit complexes* and
peak sanctuaries. During the excavations in 2004-2006 at the pit complex at Svilengrad, south-
eastern Bulgaria, a total number of 213 pits have been investigated (Hexpuzos 2007, 176-180).
Fragments of upper stones of hopper-rubbers have been recorded in five of them (pits No 8, 32,
58,29, 78) (fig. 41). The pits show a similar fill which most often consists of dark brown or black
soil mixed with charcoal, ash, pieces of fired plaster, animal bones, and river stones. Among the
finds are also pottery sherds, spindle whorls, loom weights, round-shaped sherds from vessel
walls, and flint tools. On the basis of the discovered materials, the functioning of the pit complex
at Svilengrad has been dated to the second period of the EIA and the LIA.

Pit No 32 has revealed an upper stone of Olynthus mill (Appendix C.42) as well as four
other fragments of grinding stones (Hexpuzos 2006, 442-443). The hopper-rubber from pit No
29 is interesting, as it shows incisions on the lateral side — a horizontal and a zigzag lines, 1
cm wide (Appendix C.34). While the horizontal groove might be seen as an additional locking
device for the handle of the stone, the purpose of the zigzag line is not clear. Decoration is not
a characteristic feature for this class of artefacts. The position of the incisions on the side of the
stone does not offer good visibility. It may be a mason’s mark, but the fragmentary state and
small dimensions of the stone do not allow us to make any further conclusions about the purpose
of the zigzag incision.

Examples of grinding stones discovered in pit complexes dated to the LIA are reported from
Gerena locality, municipality of Dimitrovgrad (Arpe, duue 2006, 71), Gledachevo (Ton-
xoBa 1995, 58-60; Tonkova 2003, 488; Tonkosa, ['eopruesa 2006, 165) and Staroto Selishte,
municipality of Radnevo (CaBarunoB 1997, 9-53), Shihanov Bryag at Harmanli (Urnaros, KbH-
yeBa-Pycesa 2007, 123) and Soldzhaka locality at Ovchartsi village (I'eopruesa u np. 2008,
167), the latter dated to the second period of the EIA — LIA.

* The possibility for initial storage function of the pit complexes in Thrace has been already discussed in chapter IV. The practice of
rituals at the pit fields is, however, supported by the nature of the finds.
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The discovery of grinding stones together with other artefact types such as daub fragments,
hearth pieces, charcoal, and ashes in the pit complexes in Thrace has been interpreted as
reflecting rituals related to the home and/or fertility (I'eopruesa 1991, 7; Hexpuzor 2006, 408).
The discovery of plant remains of cereals and pulses in the pits’ fill (IToroBa 2005, 161-162; 2008,
550-555; Tonkosa, [eopruesa 2006, 165) has led to the suggestion that the grinding stones were
deposited not only as offerings but were also used in the performed rituals, involving preparation
of meals served in the pits (Hexpusos 2006, 408). It has been pointed out also that the Thracian
ritual pits find parallels in those Greek festivals that emphasise female presence, and it is also
likely that mainly women preformed the rituals in Thrace (Nekhrizov, Tzvetkova 2012, 194).

In addition to pit complexes, hopper-rubbers have been discovered also at peak sanctuaries.
The investigations at the site of Ada Tepe, Eastern Rhodope, has produced three completely
preserved upper stones (Hexpusos, Muxkos 2002, 42-44; Hexpusos 2003, 67-68; 2006a, 140-
142). Three fragments of one example (Appendix C.39) show a stone with rectangular form and
a hopper with the shape of a butterfly (fig. 42) like the one discovered at Istria. The remaining
two upper stones (Appendix C.23; 24) have rectangular shape of the stone and no slots or any
additional device for securing a handle. The hopper of the latter one (C.24) is relatively shallow.
It is also more roughly manufactured compared to the remaining examples from the site.

The investigations at the peak sanctuary at Babyashka Chuka, Western Rhodope, have
revealed two completely preserved (Appendix C.17; 19) and one fragmentary (C.18) upper
stones of hopper-rubbers. They come from the stone heap on the western periphery of the site
(Tonkosa 2007, 51-85, 06p. 11; Tonkova 2008, 270, tig. 7). The objects deliberately deposited as
gifts at sanctuaries are usually divided into two main groups: items directly connected with the
cults practised and manufactured for this purpose such as stone, bone, and clay amulets as well
as miniature objects; and items with utilitarian function, which acquired some symbolic meaning
and were eventually used as offerings (Osborne 2004, 2). The second group includes personal
objects, tools, agricultural implements, and weapons. The Olynthus mills fit into this second
group. The deposited materials discovered in the stone heap at the sanctuary at Babyashka Chuka
are dated to the second half of the third century BC and mainly to the second and the first
century BC.

The mills from Babyashka Chuka are visibly less well made compared to other examples
discovered in the territory of Thrace. Most probably, these differences in the appearance are due
to the abilities of the craftsman. An unusual feature of the specimens from the site is that the slots
on the rim are situated not on the short sides of the stone, as is in the majority of cases, but on the
long sides. Another such example is C.39 from Ada Tepe. Although the slots are situated on the
long sides, they are still on the same axis as the slit. Examples from Delos (Deonna 1938, 129, n. B
5707, pl. 380), southern Lebanon, and northern Israel (Frankel 2003, 11) show slots perpendicular
to the slit. The effort necessary for operating the mill would have been greater when the slots were
situated on the long sides. However, the most important element on which depends the degree of
effort for operating the mill is the length of the handle. Less effort is necessary in the case when
the upper stone is situated close to the vertical pivot, while the distance between the stone and
the miller is greater. The examples from Babyashka Chuka, furthermore, show a hopper with a
smaller capacity in comparison with the remaining querns from Thrace. This was most probably
again due to the skills of the craftsman. Nevertheless, the specimens from Babyashka Chuka fit
the criterion of the standard type of Olynthus mills with a rectangular or square shape of the
stone and the hopper.

Seven examples of upper stones of Olynthus mills, kept in the Historical Museum of Velin-
grad, are discovered during field survey or excavations on several sites in the region of the city.
Four of them come from the site of Shumane-Mane, situated southwest of the town of Rakitovo,
discovered during field survey (Appendix C.5; 6; 29; 45). The site is recorded as a sanctuary,
settlement and necropolis dated from the EIA to the Roman period (Canxun u mp. 2012, 560).
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Two of the better preserved examples (C.5; 6) have horizontal grooves on the exterior of one of
the short sides, but only one slot preserved. Two fragments of an upper stone with horizontal
groove, but no preserved slots on the rim, as well as another, probably rotary mill, come from
the Thracian sanctuary at Kaleto peak, near Kostandovo station (Cankun, baiipakos 2009, 198-
200; 2010, 19-20, o6p. 11, 11a) (Appendix C.28). A fragment with a hole on the exterior of
the short side has been discovered during field survey in the region of Mikroyazovira (Appendix
C.11) (Cankun u fip. 2012, 560). Finally, a small fragment has been found during excavations at
the sanctuary at St. Ilia peak (Appendix C. 44).

V.2.3. OLYNTHUS MILLS AND ORE PROCESSING

The primary function of the grinding stones is food processing and, particularly, the
production of flour. Their use in the processing of other materials is, however, attested already
in the prehistoric periods — querns and pounders were used for the production of pigments.
There is also evidence that grinding stones were used for the crushing of metal ores (Muller
1979, 315-344; Jones 1984, 68). Residue analysis has been conducted on one upper stone from
the region of Akandzhievo village, in the vicinity of Pistiros (Appendix C.8), proving its use for
crushing metal ore (Karuruaposa 2005, 188-189, 6en. 3). Evidence for metallurgical activity has
been recorded not only for the last habitation phase when the site functioned as a production
centre (Jomapazncku 1995, 61; Katinc¢arova-Bogdanova 1996, 103-107) but also for the period
when it appeared as a trading post and, particularly, its second phase (end of the first quarter of
the fourth - beginning of the third century BC) (Katin¢arova 2002, 33). The region is one of the
richest in metal ores in the Balkan Peninsula, and it has been suggested that one of the reasons for
the foundation of Pistiros was the organisation of metal ore extraction and the production and
distribution of the manufactured goods (Jomapanckn 1995, 61; Karungaposa 2005, 188-193).

The hopper-rubbers from the sanctuary at Babyashka Chuka have been discovered in one
deposit with mining tools — an iron axe and an axe-mattock (Tonkosa 2007, 58). Investigations
in the mine galleries and shafts in the vicinity have revealed mining tools dated to the Middle
Ages used in the extraction of gold and probably lead (Teoprues 1987, 99-100). The possibility
that the metals were exploited in an earlier period should not be ruled out. Metallurgy was a
traditional activity for the population in the Rhodope Mountains, and it has been suggested that
the function of the sanctuary at Babyashka Chuka might have been related to the extraction of
gold (Tonkosa 2007, 59; Tonkova 2008, 270).

Traces of ancient mine working have been documented also on the slopes of Ada Tepe (ITo-
noB, Vnues 2006, 154-156; Mokenxboser, [Tonos 2010, 133-135), where there is gold extraction
today. Among the materials discovered are saddle querns used for ore processing. On the basis
of the pottery assemblage, the exploitation of the gold mine at Ada Tepe has been dated from the
LBA till the second half of the EIA (eight - seventh century BC). At the same time, the hopper-
rubbers (C.23; 24; 39) discovered at the sanctuary on the top of the hill, with strata from the LBA
to the end of the first millennium BC, were most probably laid as a gift and might be connected
with the ancient miners.

Other sites with evidence for ancient mine working have also produced Olynthus mills: such
are found at the mines on the acropolis of Thasos (Muller 1979, 335, fig. 23), in Egypt (Lethbridge
1946, 222, tigs. 5-6), and Lavrion (Conophagos 1980). Upper-stones with a butterfly-shaped
hopper come from both Ada Tepe and Thasos. Both sites, however, have produced mills of other
types. Thus, although we may assume that some differences between mills for grinding grain
and those for crushing ores may have existed, such as the hardness of the raw material and the
dimensions of the hopper, no specific type can be distinguished at present.

The majority of the evidence for the exploitation of metal ore deposits in Thrace before
the Roman period is indirect. This includes dense settlement and road networks in a given
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area that is rich in metal and a concentration of archaeological monuments in general. More
detailed information and direct evidence for actual ore extraction can be obtained only after the
combination of archaeological excavations and geological studies. The necessity of processing
the ore after its extraction, which involves the use of grinding stones, puts them into the group
of artefacts that can be seen as direct evidence for the exploitation of metal ores at a given site.

V.2.4. SURFACE FINDS

The list of hopper-rubbers from Thrace grows significantly when the surface finds from
the region are included. Although we lack detailed information about their discovery context,
mapping these examples broadens the territory of distribution of the Olynthus mill. Fragments
and completely preserved examples of upper stones have been recorded in the regions of Trigrad
(Appendix C.13) ([emues u gp. 2005), Madzharovo (C.27), Orlova Chuka (Haskovo region)
(C.36), Haskovo (C.10), Cheshnegirovo (C.9; 25), Yablanitsa (C.3; 21), Debnevo (C.16), Nova
Zagora (C.38), and Akandzhievo (C.8). Two fragments have been discovered during field survey
in the Poleto locality near the village of Brestnitsa, Lovech region, where a site from the EIA, the
Roman period and Late Antiquity has been recorded (Uykanes u np. 2016, 821).

A completely preserved device including both upper and lower stones of a hopper-rubber is
exhibited in the collection of the Historical Museum at Shumen, north-eastern Bulgaria. The
find comes from Pet Mogili village (ATanacoB 1982, 45), but there is no further information
about the context of its discovery. The upper stone resembles the standard type of Olynthus
mill and stands out for its good quality of manufacture (Appendix C.1). On the lateral short
sides there are horizontal grooves running through the whole length of the sides. The grinding
platform (C.2) has a rectangular shape and slightly trapezoidal cross and longitudinal sections.
It is only a few centimetres larger than the upper stone. The Pet Mogili village is situated in
the north-eastern part of Shumen district. A few sites have been registered in the region after
a field survey conducted in the late 1970s (AHTOHOBa, ATaHacoB 1979, 28-31). These include
a fortified settlement with traces of buildings beyond the enclosed area, probable remains of a
Roman villa, and four mound necropolises. G. Atanasov (AtanacoB 1982, 41-48) has published
lower grinding stones discovered in the region of Shumen. On the basis of the striation pattern
visible on two of the examples, he assumes that these represented lower stones of hopper-rubbers
(AtanacoB 1982, 45, Tabno II, 06p. 2, 5). The examples described by the author as lower stones
of non hopper-rubbers, however, also have striations (AtranacoB 1982, 43-44, Ta6no I, 06p. 1-6).
This is not surprising as the practice of forming deliberate incisions on the working surfaces is
attested already on saddle querns. The latter is evident from examples discovered at Olynthus
(Robinson, Graham 1938, pl. 79.1-4) as well as from an upper stone with ellipsoidal shape from
Smyadovo, Shumen region (AranacoB 1982, Ta6no II.1). Therefore, it is difficult to distinguish
the type to which a lower grinding stone belonged only on the basis of the presence or absence
of striations. The better preserved examples of lower stones from the region of Shumen are
rectangular in shape and resemble the grinding platforms of the Olynthus mill (Appendix C.50-
52). Rectangular lower stones, however, could have been used with grinders of various shapes
(Runnels 1981, 118). Operating with a hand grinder in a random or back-and-forth motion will
result in producing a concavity on the working surface of the lower stone, as the level of exerted
pressure and friction is highest in the middle and lowest at the periphery of the grinding platform.
No such apparent concavity will be formed when using a hopper-rubber operated by a handle.
The lower stones from Shumen region show flat rather than concave grinding surfaces, and we
may assume that they were part of hopper-rubbers. This is further supported by the dimensions
of the two completely preserved examples: 1./w. - 40/26 cm and 37/28 c¢cm, which are similar to
those of the Olynthus mills.

The majority of the surface finds present well preserved or even complete upper stones. This
allows us to determine their type.
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V.2.5. TYPOLOGY

In his article on the origin and distribution of Olynthus mills, Frankel suggests a typology of
the upper stones operated by a handle using three main criteria: the shape of the stone and the
hopper - type I; the way the handle was attached to the stone - type II; and the striation patterns
— type III (Frankel 2003, 1-19). According to this classification, however, the same upper stone
can be determined as type I1 and type II1 at the same time. Here, we suggest another typology
that uses the criteria for defining type I and II proposed by Frankel, but type II is set as a lower
level - subtype. Variants are further distinguished. The suggested typology considers only the
handle-operated upper stones, since the lower stones do not posses distinguishable features,
and the quantity of the recorded examples is not big enough. Visible striations on the working
surfaces of the hopper-rubbers from Thrace are confined to only three of the upper stones (C.3;
9; 21). On the working surfaces of the two upper stones from Yablanitsa (C.3; 21) and on one of
the examples from Cheshnegirovo (C.9) there are visible striations. The first two present single
grooves on the same axis as the slit, situated on both sides. The specimen from Cheshnegirovo
shows incisions forming a herringbone pattern clearly visible around the slit. The lines on the
example from Seuthopolis (C.7) cannot be determined with certainty as deliberate incisions,
but rather they resemble traces from the movement of the mill. Arch-shaped lines, result of the
movement of the upper stone, are visible on the lower stones from Pistiros (C. 46, 47). On their
working surfaces there are also parallel striations perpendicular to the long sides. In the present
state of research, the small number of recorded stirations on hopper-rubbers from Thrace cannot
be used as a typological criterion.

The major criterion for determining the type is the shape of the upper stone and the hopper.
The present examples are divided into four types marked with Roman numbers. It should be
noted, however, that the difference in the shape did not alter the working principle of the mill.
The variety of methods by which the handle was attached to the upper stone determines the
subtypes of the hopper-rubbers. Three subtypes have been distinguished marked with small
Latin letters. The presence or absence of any additional devices for attaching the handle to the
stone determines the lowest level in the typology — variant. Three variants are defined marked
with Arabic numbers (fig. 43).

Type - Determined by the shape of the stone and the hopper

Type I - Characterised by a rectangular or square shape of the stone and the hopper with sides
sloping gradually inwards. V-shaped cross section

Type II - Characterised by a rectangular or square shape of the stone and the hopper; the sides
are sloping steeply inwards

Type III - Characterised by a rectangular or square shape of the stone and a hopper with the
shape of a butterfly. In this case the rims of two of the sides are triangular in shape with edges
pointing inwards towards one another

Type IV - Characterised by an irregular shape of the stone and the hopper

Subtype - Determined according to the methods of attaching the handle

Subtype a — With slots on the rim on two of the sides

Subtype b — The upper stone has no slots or any other device for attaching the handle

Subtype ¢ — A slot on only one of the sides

Variant — Determined according to the presence or absence of additional devices for attaching
the handle to the upper stone

Variant 1 - A horizontal groove on one or two of the lateral short sides

Variant 2 — A hole on one or two of the lateral short sides

Variant 3 - With no additional devices

According to the suggested typology, the hopper-rubbers from Thrace are determined as
follows:
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Type Site Cat.N
Ial Pet Mogili 1
Ial Yablanitsa 3
Ial Pistiros 4
I(a?)1 Shumane-Mane 5,6
Ta2 Seuthopolis 7
Ta2 Akandzhievo 8
la2 Cheshnegirovo 9
la2 Haskovo 10
la2 Mikroyazovira 11
I(a?)2 Pistiros 12
a3 Trigrad 13
a3 Seuthopolis 14
[a3 Pistiros 15
a3 Debnevo 16
Ia3 Babyashka Chuka 17,18, 19
Ia Dragoyna 20
Ibl Yablanitsa 21
Ib3 Sboryanovo 22
Ib3 Ada Tepe 23,24
Ib3 Cheshnegirovo 25
I Seuthopolis 26
I Madzharovo 27
I Kaleto 28
I Shumane-Mane 1 29
I Pistiros 30
I Pistiros 31
I Pistiros 32
I? Pistiros 33
I Svilengrad 34,35
11 Orlova Chuka 36
IIb Svilengrad 37
1Ib3 Nova Zagora 38
I11a3 Ada Tepe 39
IVc3 Seuthopolis 40
IVa3 Shipka 41

The level of preservation of the specimens from Dragoyna (C.20), Seuthopolis (C.26),
Madzharovo (C.27), Kaleto peak (C.28), Shumane-Mane (C.29) and Pistiros (C.30-33) allows us
to define them only as Type Ia for Dragoyna and Type I for the remaining mills. On one of the
lateral sides of the stones from Madzharovo (C.27) and Kaleto peak (C.28) there is a horizontal
groove. Its function as an additional device for securing the handle leads to the conclusion that
most probably there were slots on the rim. However, a complete example from Yablanitsa (C.21)
has grooves on the exterior short sides but no slots on the rim. It is determined as type Ib1. The

state of preservation of the remaining examples does not allow us to determine their type.
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On the basis of the upper stones presented, we can conclude that the most common type of
hopper-rubber distributed in Thrace is the standard one (type I), characterised by rectangular or
square shape of the stone and the hopper (total number of 32), followed by type II (five examples),
and one and two specimens of types III and IV respectively (figs. 44; 48). The quantitative
distribution of subtypes and variants is shown on fig. 45. It becomes clear that the majority of the
upper stones represent type Ia3 — with rectangular or square shape of the stone and the hopper,
slots on the rim, and no additional devices for attaching the handle. It should be pointed out,
however, that the overall number of hopper-rubbers is not big. The chart on fig. 45 shows also
that not all of the subtypes are represented. Hopper-rubbers with steeply sloping sides (type II)
always have no slots on the rim, as opposed to type III. Hopper-rubbers with an irregular shape
of the stone and the hopper (type IV) show both a stone with slots on both sides of the rim (IVa3)
and a more unusual example - with only one slot (IVc3).

According to the discovery context, the upper stones of hopper-rubbers from Thrace are
almost equally distributed between settlements, ritual sites, and surface finds (20:14:15) (fig. 46)
with the four examples from Shumane-Mane not included here as it is unknown whether they
come from the recorded settlement or sancturay. The grinding stones were utilitarian objects
used in everyday life. Their deposition as offerings at cult sites is most probably a later phase in
their use, after their initial domestic one. They were not primarily and solely manufactured as
votive objects; instead, they acquired some symbolic value, as a consequence of their function
and in the process of their use. The small difference in the quantity of recorded hopper-rubbers
at settlement and ritual sites shows that they were equally important for both domestic and cult
purposes. The example from the necropolis at Shipka is so far unique in coming from a burial
context. The uncertainties about its discovery as well as the possibility that it was part of the post-
burial rituals have already been mentioned.

We also tried to determine whether there was a correlation between the type of hopper-rubber
and the context of its discovery (fig. 47). Leaving aside the surface finds and the burial context
which is under question, it becomes obvious that hopper-rubbers with steeply sloping sides (type
IT) are missing from settlements. Their distribution is confined to ritual sites and, particularly, the
pit complex at Svilengrad (plus two surface finds), which may imply local preferences of shape.
However, ritual sites have produced upper stones of other types as well (Babyashka Chuka - type
I; Ada Tepe - types I and III). Therefore, a correlation between the ritual character of a given
site and the presence of an upper stone of type II cannot be proven at the moment. Hopper-
rubbers of type III are discovered equally at both settlement and cult sites but are present with
only one example at each of the two sites. Hopper-rubbers with irregular shape are also not
widely distributed in Thrace, especially when compared to other regions such as the Italian Alps,
Austria, Slovakia, Germany, the Czech Republic, Crimea and Ukraine (Peacock 2013, 50-53).
Upper stones with an oval or round hopper, discovered at Olynthus (Robinson, Graham 1938,
333-334, pl. 80.5,6), are not found in Thrace. It has been pointed out that these are contemporary
with the standard type of hopper-rubber. Runnels has reported three examples from Corinth,
Athens, and Isthmia with oval hoppers (1981, 296). Hopper-rubbers lacking or almost lacking a
hopper have been discovered in the Czech Republic and the Prikubanya region, north-east of the
Black Sea (Frankel 2003, 11).

The methods of attaching the handle to the stone show a great variety. These include stones
with notches in the corners and no rim, presented by examples from northern Africa and the El
Sec wreck; stones with a vertical hole for the pivot distributed in Anatolia and Syria; stones with
two adjacent projections between which the pivot was fixed, found in Anatolia, southern Ukraine,
the Crimea, and Thasos; and finally, stones with projections at two opposite sides, represented by
examples in the Italian Alps (Frankel 2003, 12-13). None of these has been discovered in Thrace.

The upper stones from Thrace with no slots for the handle or any of the above mentioned
methods for attaching it to the stone raise the question about the way the mill operated. It may be
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suggested that the upper stones with no slots are simply unfinished. Runnels has pointed out that
the slots might have been cut at a later stage to fit specific handles (1981, 122). If we assume that
the hopper-rubbers with no slots were deliberately manufactured like that, the question remains
how the handle was attached to the stone, since there are also no alternative devices for securing it.

The earliest hopper-rubber from Greece comes from the Athenian Agora and also lacks handle
slots (Runnels 1981, 122). This has led to the suggestion that the slots might have been a later
addition in the development of the Olynthus mill (Robinson, Graham 1938). Frankel points out
that the hopper-rubbers from southern France dated to the middle of the fourth century BC are all
without slots. This might be explained by their early spread from the Eastern Mediterranean: at a
stage when the slotless upper stones must have been the norm (Frankel 2003, 18).

In the territory of Thrace, the examples with no slots coming from secure contexts are
represented by the upper stones from Sboryanovo (C.22), Ada Tepe (C.23; 24), and Svilengrad
(C.37). At the same period, however, there are specimens with slots. The mills discovered in
the El Sec wreck, Majorca, also include upper stones with and without slots (Arribas 1987, 563-
588). Even if the hopper-rubber without slots was a predecessor of the standard one, the first
continued to be used after the emergence of the latter. The examples from Olynthus, destroyed
in 348 BC, are furnished with slots which may serve as a terminus ante quem for the appearance
of slots on the rim.

Another variant of the Olynthus mill is represented by an upper stone that is operated directly
by hand. Two projections at opposite ends of the stone served as hand grips. Such examples have
been discovered at Delos (Deonna 1938, 126, No B5626, pl. 368), Priene (Wiegand, Schrader 1904,
abb. 523), and Thera (Frankel 2003, 8). No such hopper-rubbers have been recorded in Thrace so
far. It has been suggested that the mills with hand grips might have been a prototype of the standard
handle-operated rubber since their shape closely resembles the shape of the saddle querns or that
this type of mill served as a smaller, portable variant of the standard Olynthus mill (Frankel 2003,
8). Both suggestions are plausible, and we need more securely dated examples in order to better
understand the position of the mill with hand grips in the evolution of the hopper-rubber.

Determining the exact time when the hopper-rubber penetrated into the Thracian lands is
hindered by a number of factors. In the first place is the overlapping of types of grinding stones
already discussed. The technologically advanced Olynthus mill did not replace the saddle quern
at once. The latter continued to be used well into Classical and Early Hellenistic times, as evident
from the discovery of saddle querns at Olynthus destroyed in 384 BC together with hopper-
rubbers (Cahill 2002, 163-166). Both saddle querns and hopper mills were found in houses at
Halieis that had been abandoned between 300 and 280 BC (Runnels 1981, 117-127) as well as at
the ritual complexes and urban centres in the Thracian interior. Another problem is the small
number of securely dated hopper-rubbers from Thrace. The earliest example from Greece is
dated to the last quarter of the fifth century BC (Runnels 1981, 122), and this may be accepted as
a terminus post quem for the examples from Thrace. The novelty spread quickly reaching Sicily
(White 1963, 205) and southern France (Frankel 2003, 7) already in the middle fourth century
BC. The hopper-rubbers discovered in the north and north-west region of the Black Sea are dated
to the late fourth century BC (Arndut 2003-2005, 239).

The finds from Sboryanovo, founded around 325 BC and destroyed by an earthquake in the
middle of the third century BC (Stoyanov 2002, 207-221) as well as at Seuthopolis, founded at the
end of the fourth century BC, show that already in the Early Hellenistic Age the knowledge and
use of the Olynthus mill had reached the Thracian lands. The latest pits from the ritual complex
at Svilengrad contain materials from the end of the fourth or the first half of the third century
BC (Hexpnzos 2007, 176-180). Finally, two of the hopper-rubbers from Pistiros (C.31, 32) comes
from contexts dated between the first quarter of the fourth and the beginning of the third century
BC (JIazos 2010, 204). The specimens from the sanctuary at Babyashka Chuka are dated to the
second - first century BC and show the continuous use of the hopper-rubber.
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V.3. PROVENANCE AND TRADE OF OLYNTHUS MILLS

Literary references on the provenance of raw materials for the manufacture of grinding stones
are found in the texts of Xenophon (Anabasis 1.5.5), Pliny (Natural History 36.29.135; 36.30.136),
Antipater of Thessalonica (Greek Anthology 9.418), and Strabo (Geography 10.5.16; 6.2.3). Both
Strabo and Antipater mention the island of Nisyros as location of millstones provenance, which
has also been scientifically proven as a source for a number of querns including hopper-rubbers.

The identification of the geological source of the raw material used for grinding stones enables
us to determine manufacture centres or workshops (if there were any) and to define possible
trade routes. Much work in this direction has been done in the last two decades of the twentieth
century by Olwen Williams-Thorpe and Richard S. Thorpe. Their studies on the provenance of
different types of grinding stones: saddle querns, Olynthus mills, rotary querns and donkey mills
distributed in different parts of the Mediterranean (Williams-Thorpe 1988, 253-305; Williams-
Thorpe, Thorpe 1989, 89-117; 1990, 115-137; 1993, 263-320) and Roman Britain (Williams-
Thorpe, Thorpe 1988, 275-289) has contributed to the better understanding of the existing trade
routes. Archaeological samples have been analysed for major and trace elements using X-ray
fluorescence and after that compared to geological samples which has allowed the identification
of the source.

The island of Nisyros has been identified as one of the major sources of raw material for
the production of Olynthus mills during the second half of the first millennium BC (Williams-
Thorpe, Thorpe 1993, 293). Samples from three sites in Greece have proved to be of Nisyros
lava. At least one of these samples is an Olynthian style hopper-rubber (from Nekramenton),
and Williams-Thorpe has noted that it is possible that the other Greek samples may also be
of this type. Nisyros also exported millstones to Egypt and to several sites in southern Cyprus
(Williams-Thorpe, Thorpe 1993, 291). In Greece, Kimolos lava was used for a hopper-rubber at
Athens, while Santorini lava hopper-rubbers were exported to Western Anatolia (Ephesus and
Bodrum) (Williams-Thorpe, Thorpe 1993, 291). West Anatolian lavas were used at Ephesus.
Cyprus imported an Aegina handstone as well as Nisyros products (Williams-Thorpe, Thorpe
1993, 291). The provenance analyses on hopper-rubbers discovered at the Halasarna site on the
island of Kos demonstrate again Nisyros origin but the use of Koan raw material for their manu-
facture has also been identified (Katerinopoulos et al. 2016, 161-196).

Nisyros is also the source used for the manufacture of the 29 hopper-rubbers found in the
Kyrenia shipwreck off the north coast of Cyprus (Williams-Thorpe 1988, 301). The cargo
included also 11 different types of amphora (Green et al. 1967, 47-56; Katzev 1972, 50-52).
Coins show that the ship wrecked about 310-300 BC, possibly attacked by pirates who left eight
iron spearheads embedded in the outer hull (Gibbins 2001, 288). The millstones were found
lying beneath the lowest level of amphorae. They vary in size and finish and do not match into
usable pairs. Therefore, it has been suggested that they had served as ballast (Katzev 1972, 51).
A similar wreck has been partly excavated in 1978-80 at Serce-Limani in south-western Turkey
(Pulak, Townsend 1987, 31-49). The wreck has been dated to ¢. 300-270 BC (Gibbins 2001, 288).
Three millstones (one lower and two upper stones) were found, two of which formed a complete
hopper-rubber mill. It is difficult to say whether the millstones were intended for personal use by
the sailors or were part of the cargo.

Provenancing of igneous rock millstones by geochemistry has been used to reconstruct the
route of a fourth century BC Greek merchant vessel wrecked on the island of Sec in Palma Bay,
Majorca, Spain (Williams-Thorpe, Thorpe 1990, 115-137). The cargo consisted of amphorae,
bronze vessels, and millstones. The millstones include two early rotary (Pompeian style) mills
together with 42 flat hopper-rubbers and show typological affinities with contemporaneous
millstones from Sicily and Tunisia (Arribas 1987, 563-588). Stylistically, the hopper-rubbers are
divided in two types. The first type (only two upper stones) presents well-made and smoothly
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finished querns with a raised ending on the upper surface of the upper stone and, on one of
the examples, striations on the bottom of the stone. The second type includes less-well made
querns with no raised edges, grooves, and slots for handles. While the first type of hopper mill
from Sec is stylistically close to the mills of Greece and the Aegean, the second type is similar
to the less-well-made querns characteristic for the periphery of the Graeco-Roman world. The
date of the Sec wreck, 375-350 BC, fits in well with the dates of the Olynthus mills. The most
interesting thing in this case is, however, their geographical position, since no other hopper-
rubbers have been reported west of Sicily and Tunisia. The analysis of the millstones from the
Sec wreck has shown that from the 42 hopper-rubbers at least 27 are of Pantellerian lava, one is
of Nisyros lava, and one rotary mill is of Mulargia (Sardinian) rock (Williams-Thorpe, Thorpe
1990, 131). In addition, 10 further hopper-rubber samples (thin-sectioned only) are likely to
be Pantellerian. The analysed Pantellerian hopper-rubbers present the less-well-made type of
mills. Their discovery together with the better-finished type of mills at the Sec wreck testifies
again that the difference between the cruder mills with no slots for attaching a handle and the
better manufactured ones with slots is not always chronological but may be related equally
to geological source and the knowledge and skill of the millstone makers (Williams-Thorpe,
Thorpe 1990, 131). Most certainly other sources existed besides Nisyros (and Etna mentioned
by Strabo) as evident form the identification of imported mills at sites in Egypt, Italy, and
Crimea (Peacock 2013, 48).

Samples for petrological analysis have been taken from six querns discovered at the pit
complex at Svilengrad (Hexpusos 2006, 397-501). One of the samples is from Olynthus mill.
The source of the raw material has been identified north and north-west of the region of the
archaeological site, at a distance of not more than 20 km. The materials could have been taken
from the coasts of the nearby Maritsa River and its tributaries. The types of rocks used for the
manufacture of grinding stones (rhyodacite tuff for the hopper-rubber and granite, rhyodacite,
and sedimentary rocks (sandstones) for the remaining samples) were carefully chosen - they
posses better physicomechanical properties such as hardness and good resistance to abrasion.
Some of the upper stones discovered during the excavations at Seuthopolis (C.7; 14) as well as
the specimens from Pet Mogili (C.1), Ada Tepe (C.39) and Pistiros (C.15) stand out with their
good quality of manufacture which may suggest import. The possibility that there was trade of
hopper-rubbers from the Aegean to the Thracian hinterland should not be ruled out, as the main
rivers passing through this territory were navigable at that time (Bouzek 1996, 221-222) and
served as main communication routes. Another route is through the Hellespont, the Bosporus,
and alongside the west Black Sea coast. Even if the rock was with local origin, the hopper-rubbers
mentioned above must have been manufactured by an experienced craftsman who had the
necessary knowledge and skills to produce high quality querns, similar to those discovered in
Greece and the Aegean. A petrological analysis is, however, required to confirm the origin of the
raw material used for the specimens from Thrace.

V.4. CONCLUSION

The necessity of processing grain prior consumption determines the ubiquitous distribution
of grinding devices required in this everyday task. The desire to reduce the effort and increase
the quality of the produce resulted in the continuous, though comparatively slow, development of
grinding technology and the appearance of more advanced grinding devices. The emergence of
the hopper-rubber in the Classical period marks one such innovation, although it did not replace
the prehistoric saddle quern at once, which continued to be used most probably as a cheaper
variant. While the Olynthus mill originated in the Eastern Mediterranean from where it spread
westwards, the rotary mill was characteristic for the Western Mediterranean and reached the East
with the Roman conquest.
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The discovery of Olynthus mills in Thrace already at the beginning of the fourth century BC
demonstrates the quick penetration and adoption of this advanced grinding technology. This is
in accordance with other aspects of life in the region as Thrace was now part of the Hellenistic
world, open to the movement of ideas, people, and goods. Olynthus mills have been recorded
at settlement sites among which the major Early Hellenistic centres in the Thracian hinterland
such as Seuthopolis, Sboryanovo, and emporion of Pistiros. Besides their utilitarian function for
grain processing, the Olynthus mills played an important role in the rituals practised, as evident
from their discovery at both pit complexes and peak sanctuaries. Their use in connection to
metallurgical activities and, particularly, ore crushing, attested in the Aegean, is confirmed also by
the examples from Thrace. No difference in the shape and material of the grinding stone used for
cereal crop and ore processing can be distinguished at the moment. While outside Thrace there
is a great variety of shapes and additional devices for securing the handle, the hopper-rubbers
recorded in the region demonstrate the existence of only four major types. This, of course, may
be due to the current state of research - future discoveries may reveal new shapes — or may reflect
actual local preferences and manufacture skills. The typology suggested for the upper stones of
Olynthus mills discovered in Thrace demonstrates that the most common type distributed in
the region is the standard one (type I), and the majority represent type Ia3 — with rectangular
or square shape of the stone and the hopper, slots on the rim, and no additional devices for
attaching the handle. According to the discovery context, the Olynthus mills from Thrace are
almost equally distributed between settlements and ritual sites. Some correlation between type
of Olynthus mill and the context of discovery may be assumed, but more examples with secure
context are required in order to prove this. The suggested typology of upper stones of Olynthus
mills does not demonstrate a chronological development of shapes nor a conclusive spatial
distribution but is, nevertheless, a good starting point in the investigation of these commonly
neglected artefacts.

While the island of Nisyros has been identified as one of the main sources of raw material
for the production of Olynthus mills during the second half of the first millennium BC, it is
suggested that most of the examples from Thrace were locally produced, based on the quality
of manufacture, and confirmed by petrological analyses for the specimens from Svilengrad. At
the same time, possible import of the ready-made mills or the work of an experienced craftsman
should not be ruled out. By initiating the research on Olynthus mills from Thrace, we hope that
more data will become available in the future, which should also be combined with residue and
provenance analyses.
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CHAPTER VI

CONCLUSIONS

The preceding presentation has explored the available archaeological, documentary,
iconographic, archaeobotanical, and ethnographic evidence in an attempt to reconstruct the
operation sequences of the production, processing, and storage of cereal crops. This chapter
summarises the main questions addressed in the study and further evaluates the importance of
cereal crop production. The possible perspectives for future work are presented at the end of the
chapter.

VI.1. SUMMARY

The second half of the first millennium BC marks a new stage in the history of Thrace with
major changes in political, social, and economic organisation. This period saw the rise of tribal
states, the appearance of urban centres in the Thracian hinterland, the intensification of contacts
expressed in the imported pottery, amphorae and metal ware, and the adoption of foreign
techniques. The production of cereal crops formed a significant share in the ancient economy
- both securing daily requirements of food and as a trade commodity. The study of agriculture
in Thrace, however, has remained to a large extent peripheral in the academic literature. This is
most probably due to the unappealing character of agricultural tools and the conservatism of
shapes which in turn hinders the construction of a typology and reliable chronology. The role
of agriculture during the prehistoric and Roman periods has been explored in greater detail.
The most comprehensive study on Thracian agriculture authored by I. Venedikov (Benenukos
1981) presents the available literary evidence, but the archaeological record available at that time
is confined largely to Roman and later periods. The agricultural implements from LIA Thrace
have been a subject of a recent study (Augonosa 2013, 349-366). This has added to the current
research by providing information about some of the unpublished finds. However, a detailed
analysis of the entire process of cereal crop production, commencing with land cultivation,
storage and grinding, and its implications has not been realised till now.

The natural vegetation has been influenced by human activity for thousands of years.
The accumulated data on pollen analysis, palaeoethnobotany, and archaeology assists in
reconstruction of the agricultural activity. The investigations have shown that due to the variety
of climate, soils and relief, agriculture played different role in the subsistence during different
periods. Thrace as a geographical entity is characterised with great topographic variety including
fertile plains, high and low mountains, and littoral zones, each possessing different agricultural
potential. Four regions stand out as most favourable for the cultivation of cereal crops - the
Danubian Plain and, particularly, its eastern part, the Upper Thracian Plain, the Burgas lowlands,
and the plains south of the Rhodope Mountains. The conducted palynological analyses have
demonstrated that woodland clearance for arable and pasture land increased during the second
half of the first millennium BC. The Iron Age is marked by a considerable increase in the amount
of Cerealia pollen in diagrams from the mountainous and lowland areas, particularly due to the
use of iron tools with a subsequent increase in crop production. The attested increase in human
impact on vegetation during the LIA is in accordance with the bigger changes characterising the
period such as urbanisation, growth of population and exploitation of natural resources on a
larger scale. Archaeobotanical studies from the prehistoric periods show the presence of almost
all the crop plants typical for the early agriculture with emmer and einkorn being predominant.
A major change occurred during the LIA when bread/durum wheat became the most preferred
crop probably due to its higher yields. Barley and millet continued to be important crops, while
the smaller quantity of rye and oats suggests their secondary position. During the Iron Age, the
production of spelt increased due to its tolerance of poor soils, while at the same time producing
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high-quality flour. The predominance of cereal crops over legumes and fruits implies their major
role in subsistence. That cereals were staple food is also supported by the analyses on bone
materials from Sboryanovo and Gledachevo aimed at reconstructing the palacodiet (3nareBa-
Panrenosa 2003).

The abundance of cereal crops in Thrace is mentioned by the ancient authors, who further
discuss the variety of ways in which these were prepared and consumed. Thus, cereals were
consumed as porridge and bread but were also used for the preparation of drinks. Food was
and continues to be a factor determining cultural differences and social status. For the LIA in
Thrace this is attested by the literary references, for instance, the epithet “millet-eating” used
to portray the population around Salmydessus as well as the established difference in the diet
of the individuals at Sboryanovo - vegetarian for the women, and a diet that includes also the
consumption of meat for the men (3nareBa-Panrenosa 2003).

Thrace during the second half of the first millennium BC had both favourable conditions
and available technology for developed agriculture. Farming was significant at least in the plains
of Thrace, most probably integrated with a pastoral strategy, which possibly had a predominant
position in the mountainous regions. The agricultural technology is reflected by the employed
tools and methods. The majority of implements come from the better-excavated and published
urban centres in the Thracian hinterland. A second group of artefacts related to agriculture are
presented by the finds from ritual sites (peak sanctuaries and pit complexes). In few cases agri-
cultural implements are found in funerary context. There is also a number of chance finds, which
broaden the distribution map of the examined implements.

The investigation of tools and structures connected to cereal crop production in LIA Thrace
has revealed the high level of agricultural technology employed by the local population. This is
expressed by the attested use of the plough, iron hoes and sickles. In addition, the quick adoption
and broad distribution of the Olynthus mill is in accordance with other changes during the Early
Hellenistic Age when Thrace was open to foreign influence and the movement of goods, ideas,
and knowledge. The variety of storage methods, including subterranean pits, pithoi, and other
containers demonstrates retained traditions and knowledge about the appropriate preservation
method according to environmental conditions and the intended purpose of the produce.

The agricultural implements were valuable objects which is evident from the examples of
mended pithoi and the continued use of Olynthus mills after they were worn out. Iron tools
were of great importance in everyday subsistence, but the small number of preserved imple-
ments is probably due to the chemical structure of iron blades and thus the poor survival of this
metal (Archibald 2013, 104). In addition, the production of agricultural implements required the
acquisition of proper raw materials as well as skills and time for manufacture. The discovery of
an iron ploughshare among the rich offerings in the tomb at Kaloyanovo, including weapons and
golden objects, further demonstrates the value of the implement. It also indicates the high status
of the proprietor who was a landowner. As with other classes of artefacts, cheaper options existed.
Thus, the saddle quern continued to be used long after the appearance of the Olynthus mill, as
it did not require special manufacturing techniques. Sacks, baskets, wooden chests, and other
smaller clay containers were most probably used for storage. Wooden sickles with flint inserts,
characteristic for earlier periods, continued to be used. The employment of the animal-driven
plough required the ownership of specialised oxen and was thus, not affordable to every farmer,
although other animals might have been used as well.

The pithoi recorded in Thrace were locally produced sharing common manufacture techniques
and shapes. Several attempts for constructing a typology have been made, but these do not
demonstrate development of shapes through time. The stamps with the letter X on pithoi from
Seuthopolis, attested also on bricks, may represent the initial letter of the king’s name Ze00ng
and thus, the existence of state pottery workshops. At the same time, identical stamps occur on
vessels with the same dimensions and profiles which implies the production of individual, private
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workshops. The majority of the Olynthus mills were also most probably locally produced, judg-
ing by their rough appearance. However, some specimens are very well made and resemble ex-
amples from Greece. This suggests possible import of grinding stones to the Thracian hinterland
or the work of a skillful craftsman.

The importance of agriculture is evident also from the rituals practised to ensure fertility. The
tradition of depositing agricultural tools at ritual sites, attested already in the LBA, continues
during the LIA. Iron implements, fragmentary pithoi as well as grinding stones are discovered at
both peak sanctuaries and pit complexes. This puts them into a group of initially utilitarian objects
that have acquired some symbolic meaning. At present, most scholars are convinced of the ritual
character of the so-called pit fields based on the character of the pits’ fill including votive objects,
evidence of animal and human sacrifices as well as on their location outside settlements and their
continuous use. The arguments in support of this are examined and it is suggested that while
the ritual character of the pit complexes should not be ruled out, a storage function at the initial
stage of the pits’ lifetime or repeatedly later on is very plausible. Thus, a dual function of the pits
is proposed with storage being their primary purpose, which required also the performance of
specific rituals.

Grinding stones and pithoi were also used in connection to metallurgical activities. The pithoi
discovered at Pistiros (belonging to the third phase) and Pamuk Tepe (Building A) were probably
employed as water containers and associated with metallurgical operations. Metallurgy was a
traditional activity for the population in the Rhodope Mountains, and it has been suggested that
the hopper-rubbers discovered at the sanctuaries at Babyashka Chuka and Ada Tepe were related
to ancient mine working and ore processing. The iron axe-mattock, deposited together with the
Olynthus mills at Babyashka Chuka, has also been interpreted as connected to metallurgical
activities. The discovery of numerous iron tools, among which three sickles, discovered in pits at
the centre of Halka Bunar, together with the remaining data from the site’s investigation, has been
used in support of its function as a metallurgical centre. While it has been suggested that with the
beginning of the Iron Age the production of basic iron tools became available to every community
(Childe 1944), the evidence for metallurgical activities at centres with attested exchange practices
raises the question whether there was a market in iron agricultural implements. Although the
hypothesis is plausible, there is still not enough evidence to support it.

The necessity of processing grain prior consumption determines the ubiquitous distribution
of grinding devices in settlements. Grinding was an everyday task, as flour deteriorates more
easily than unprocessed grain and is thus more difficult to store. The analysis of the Olynthus
mills recorded in Thrace has demonstrated that already in the Early Hellenistic period the
knowledge of this advanced grinding technology has reached the Thracian lands. Four major
types of hopper-rubbers have been distinguished based on the shape of the upper stone and the
hopper. These are further divided into subtypes and variants according to the way of attaching
the handle and the presence or absence of additional devices for securing it to the stone. The
most common type of hopper-rubber distributed in Thrace is the standard one (type I), and
particularly type Ia3 — with rectangular or square shape of the stone and the hopper, slots on the
rim, and no additional devices for attaching the handle. At the moment, the recorded types of
Olynthus mills cannot be distinguished in chronological terms, nor can any certain spatial distri-
bution be proposed. More secure data about their provenance is necessary as to be able to make
correlations between type and context of discovery.

The spatial distribution of Olynthus mills in inland Thrace demonstrates their presence
at the major urban centres. Their quantity is, however, not comparable to the large number
of specimens recorded at Olynthus, for example. The discovery of the Olynthus mills within
houses implies that grinding was a domestic activity, realised in every household. There are
no indications for areas for communal grinding. Storage in LIA Thrace was also realised on
a household level, as evident from the discovery of pithoi and storage vessels within houses.
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The concentration of pithoi found in situ in Building 1 at Pistiros together with the building’s
location and the character of the remaining finds has led to the suggestion that it was used for
commerce during the second phase of the site’s existence. The pithoi belonging to this stage
were used for storage of foodstuffs and liquids. The spatial and quantitative distribution of pits
and pithoi in Thrace demonstrates that the bulk of cereal food was kept in the countryside,
and the population at the investigated urban centres must have relied on the market or stored
more produce elsewhere. After the foundation of the Odrysian state, the position of the farmer
changed considerably as he had to supply the ruling elite with agricultural produce. The literary
refernces to crops for cash demonstrate the economic importance of cereals. However, the long
suggested “royal economy” model has been challenged by the growing evidence for market
exchange in the Thracian hinterland already in the fifth century BC. Thus, besides dependant
producers, private craftsmen, traders, and farmers also existed and the economy was more
market-oriented than previously thought. Various goods traveled to the coastal cities and vice
versa and and one of the things that rulers could provide was the safe passage (Archibald 2013,
48). Grain was probably one of the main commodities in exchange of imported goods but is
still difficult to recognise archaeologically.

After the Roman conquest, agriculture retained its leading economic position. The Roman
colonisation brought new agricultural methods and a new system of land division and ownership.

VI.2. FUTURE RESEARCH

The investigation of ancient agricultural tools from the territory of Bulgaria has been largely
confined to the creation of catalogues of the discovered implements combined with typological,
contextual, and statistical analyses. A similar approach has been applied in the present study. It
should be pointed out, however, that, although of great importance, it represents only the initial
stage in a broader investigation of farming implements. One of the apparent perspectives for future
research is the application of interdisciplinary studies on agricultural tools from the historical
period. A use-wear approach to agricultural tools can identify evidence of manufacture, use, and
maintenance of the implements. The surface damage produced on the working surface of the
tool, combined with the experimental sequences, generates a series of use-wear traces (striations,
fractures, polishes, etc.) that can be compared to archaeological surfaces. In addition, recovery
of botanical remains from the working surfaces of tools provides direct evidence of specific use.

The grain grinding implements have been commonly regarded as non indicative in
chronological terms and, therefore, largely neglected by the scholars. This has resulted in the
lack of detailed description and information about their stratigraphical position. The examples
of hopper-rubbers from Thrace represent the only attempt at exploring the distribution,
chronology, function, and typology of this advanced grinding device for the region under study.
One of the apparent tasks for future research is determining the geological source of the raw
material. A chemical study of grinding stones, integrated with archaeological data, may indicate
the origin of the raw material which in turn will allow the reconstruction of ancient trade routes,
cultural links, manufacture centres, and economic choices. The functional study of grinding
stones requires use-wear and microfossil (pollen, phytoliths, and starch grains) residue analyses.
This will demonstrate the various food plants processed and may indicate the predominance
of one species over another, which again has important implications for the ancient economy.
While a direct association between grinding as a technology and cereal processing is often made
in archaeological interpretation, grinding of other organic (wild plants and animal resources)
and non organic (mineral) materials is evident from both the archaeological and ethnographic
record. The use of grinding stones in connection with ore processing, attested in the Aegean, is
confirmed also for the examples from Thrace. Again, residue analysis will shed more light on this
aspect of their use. Experimental studies regarding the manufacture and working process of the
Olynthus mill can provide information on various aspects such as choice of suitable raw material,
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manufacture techniques and tools, time and labour input, time/quantity of processed grain ratio,
and quality of the processed flour.

Storage vessels are also commonly regarded as non indicative in terms of chronology and
only few attempts at typological classification have been published so far. Although grain was
certainly among the commodities stored in pithoi, residue analysis is required to determine
with certainty the nature of their content. In addition, the identification of subterranean pits
as storage structures is very difficult and calls for constructing a methodological approach for
distinguishing storage from other purposes.

The discovery of imports in the Thracian hinterland has been usually restricted to
interpretations regarding the economic importance of the site they come from and the established
trade contacts. The nature of the commodities exported from Thrace in exchange for, for instance,
the great number of amphorae carrying wine and olive oil, is difficult to recognise. It may be
assumed that grain was among the main exchange goods for both internal and external markets,
but this hypothesis requires a comprehensive analysis of the trade patterns, which itself presents
another vast topic.

The majority of available data for cereal crop production in Thrace comes from urban centres,
ritual sites, and the large number of excavated pit complexes whose function is, however, open to
further discussion. We still know very little about the countryside in ancient Thrace, in particular,
settlements with non-urban characteristics - their structure and relation to other sites, density,
and longevity of existence. In addition, the available archaeobotanical data come predominantly
from pit complexes and, although there is a growing tendency of collecting samples from sites
from the historical periods, the analyses are often restricted to identification of the plant species
and their quantitative distribution. Finally, palaeoenvironmental studies in conjunction with
archaeological investigations for the second half of the first millennium are still very limited.

The study of ancient farming is a vast topic which requires a comprehensive understanding
of the political, economic, social, technological, and environmental context of the relevant
period and region. The study has focused on the theoretical and technological aspects regarding
the production, storage, and processing of cereal crops and setting these within the broader
socioeconomic landscape of ancient Thrace. There is ample space for future research, but further
discussions should await the collection and analysis of additional data.
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PE3IOME

COLU/IaTIHI/I " MKOHOMMYECKN aCIIEKTN Ha IMPpOM3BOACTBOTO Ha 3bPHEHU KYJITYypU BBB Bb-
TpeIlIHa TpaKI/IH ITpe€3 KbCHOXXE/IA3HATa €110Xa

I''TABA 1. BbBEJEHME

B anTryHaTa nucMeHa TpaauuuA fipeBHa TpakuA e onycBaHa KaTo IJIOIOPOJHA 3€Ms, IPUTe-
KaBallja J0Opy yClIoBsA 3a 3eMefienvie ¥ 6orata Ha J/bpBeH MaTepual, MeTajIi 1 3bpHO. BbIipexkn
Yye aHTUYHUTE aBTOPU He IPeACTaBAT TPAKNUTe KaTO 3eMefie/l, pasIoaramMe C MIMCMeHN 1 apxe-
OJIOTMYEeCKM JJaHHM, 3 Jja TIPeIIONOXKIM, Ye 3eMeJieIeTO € 3aeMaIo OCHOBHA POJiA B IIpexpaHaTa
Ha Hace/IeHVeTO VI MKOHOMIKATa Ha ipeBHa Tpakus. 3a pasiuka oT rojemust 6poit M3cieBaHys
3a K/IacM4ecKa M eIMHUCTIYecKa ['bpLnms, pasriexxamy BbIIPOCH, CBbP3aHM ChC 3€MeJIENICKUTE
IPaKTUKU M MTHCTPYMEHTN, COOCTBEHOCT 11 KOHTPOJI Ha 3eMATA, M ThPIOBMUATA CBC 3BPHO, TO Te-
puropusaTa Ha Tpakusa e ocTaHa/Ia 0 TO/IAMA CTelleH IepydepHa 3a MOKOOHN ANCKYCHUN.

OcHOBHa 1ie/1 Ha HAaCTOALLETO M3CIe[BaHe e Jla IPOC/Iefiu Mpolieca Ha MIPOU3BOJCTBO, ChX-
paHeHne 11 00paboTKa Ha 3bPHEHM KY/ITYP) BbB BbTpellHa Tpakus mpes BTOpaTa IOJIOBMHA Ha
I xun. mp. Xp. u 1a AMCKYTUpa Bpb3KaTa MEX/Y U3I0/NI3BAHUTE 3eMefIe/ICKU ITPAKTUKM U UKO-
HOMMYeCKaTa M COIMaTHA OpraHMIasus. 3abI004eHOTO M3CIeBaHe Ha IIPOMN3BOJICTBOTO Ha
3bPHEHM KYNATYPM MOXeE Ia pasKpye CTpAaTerMuuTe 3a NpenuTaHyue, HUBOTO HAa TEXHONTOTMYHMA
YMeHUsA, BBTPEIIHN ¥ MEXYPETMOHATHN KOMYHUKALIUN.

I.1. TEPUTOPMAJIEH 1 XPOHOJIOTMYEH OBXBAT

[panunute Ha npeBHa Tpakus ca 6¥IM IPOMEH/IVBY, KaTO Hail-4eCTo ce IpyueMa, de 06yacT-
Ta e ob6xBamana TepuropusaTa Mexy Ereiicko Mope Ha 1or, peka [lyHaB Ha ceBep, YepHo u Mpa-
MOPHO MOpe Ha M3TOK. 3aIlajHaTa IpaHuIia e 6u1a MapKypaHa oT JOJIMHNUTe Ha pekuTe Bapmap u
CrpyMa Ha roro3anaf 1 peka Mopasa Ha ceBepo3sanaf. [Io Bpeme Ha ynipaBeHneTo Ha JInsumax
3alajiHaTa rpaHuIa ce IpeMeCcTBa Ha U3TOK Jjo peka MecTa. PoKyChT Ha U3CIeBaHETO MTONAA
BBPXY XMHTep/IaH/a Ha Tpakus B paMKuUTe Ha rpaHMIuTe Ha AHelHa boarapus (fig. 1). Tosa e
00yC/IOBEHO OT OCHOBHATA I1€JI — Jja Ce IIPOC/Iey OPraHN3anysATa Ha IIPOU3BOJCTBO HA 3bPHEHM
KY/ITYPY IIPY MECTHUTE TPAKUIICKM 0O1IeCcTBa, KAKTO ¥ IIOPaJyl ChbCTOSAHMETO Ha IIPOYYBAHUATA
¥ JOCTBITHATa MH(OpMALVA.

B xpoHonornyen acrekt KbcHOXessA3HaTa enoxa (KJKE) ob6xBara nepronga Mexay cpenara
Ha VI go kbcHuA I B. p. Xp. wnnm mbpBute fecetunerus Ha I B. 1. Xp., korato Tpakus: e anekcu-
pana ot Pumckara umnepus. KbcHoxenssHarta eroxa 00MKHOBEHO € pasfiensiHa Ha KIacUu4ecKu
Y eNVHUCTUYECKN [IEPUOJ, KaTo IMOCTEAHUAT TEPMIH Ce M3II0/I3Ba, 32 Jla 0003HauM UCTopude-
cKMA nepuoyp, ciiefi BoeHHuTe kamnanuy Ha @unn II n Anexcangpp 111, unaro npopbxkuTen-
HOCT e 611 pas3nydHa B OT/Je/THITE PajiOHN.

I.2. KbCHOJKEJ/IA3HATA EIIOXA B TPAKWA

KbcHoxernA3Hata enoxa B Tpakus ce xapakTepusnpa C IIosiBaTa Ha I'bpBUTE IJIEMEHHN 00e-
AVMHEHNsA, MeKAY KOUTO TOBAa Ha TpuOaInUTe Ha CeBepo3alaj, Ha reTUTe Ha CeBEPOM3TOK U Ha
oppucure B IOronsrouna Tpakma. Apxeonornyecknure nscnefBaHus MOKa3BaT HapacTBaHe Ha
Oposi Ha cenuiaTa B CpaBHEHNe C PAHHOXKE/LA3HATA €II0Xa, KAKTO 1 ChIeCTBYBAaHETO Ha 3HAUN-
TeJTHU LIEHTPOBE C IPaficK/ XapaKTepUCTUKY Olje OT BTopara mmonosuHa Ha VI B. mp. Xp. Hact
OT 3eMeJIe/ICKITe CeuVBa, JUICKYTUPAHU B HACTOAIATa paboTa, IPOM3XOKAAT IMEHHO OT Te3N
neHTpose. Cpefy XapaKTepHIUTe 3a Iepyrofa 00eKTH, KbIETO Ce OTKpUBAT apTedaKT, CBbpP3aHN
CbC 3eMeJIeINEeTO, Ca C'hII0 TaKa CBETM/INILATA Ha BbPXOBe U AMHUTe kKoMIutekcn (fig. 2).

[Tepuopst o Havanoro Ha III B. mp. Xp. B Tpakusa ce XapakTepusupa c TosAM MaTepuaseH,
KY/ITYpeH ¥ MonuTndeckn pasuseT. ColnanHaTa cTpaTudUKaLsa Ha TPAKUIICKOTO 0OIIeCTBO
€ AICHO BU/MMa B IIOSIBAaTa U PasIpOCTPAHEHNETO Ha MOHYMEHTAIHJ IPOOHMIN 33 apMCTOKpa-
TUYHMA €/IAT, KAaKTO U B CeNMIIHATA Jiepapxusa. Haxogknure oT rpafiCKuTe LIEHTPOBE, IIpoyYe-
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HYI BbB BBTPEIIHOCTTA, [T0Ka3BaT aKTVBHITE BPB3KI HA MECTHOTO Hace/IeH e ¢ 001ecTBaTa OT
Erevickns cBat un Vsrounoro CpenuseMmHoMopue. MHOTO Manko ca o6ade JaHHNUTeE 3a CeTNINA
OT HerpancKy Tui. Mankust 6poit 06eKTy, KOUTO MoraT jja 6'baaT ueHTUUIpPaH KaTo cera,
€ B OCTBP KOHTPACT C Te3M, OIpeJie/ieHN KaTo IMHYU KOMITTIEKCH. Bb3MOXXHO 06siCHeH e 3a TOBa
€ KpaTKMAT IIepyof] Ha 0OMTaBaHe Ha Te3M CeNMNINA, KAaKTO ¥ JIeKUTe KOHCTPYKIMM Ha CTPajiuTe,
KOMTO He Ca OCTABWIN BUAVIMU CTIEAV B APXEOTOTMYECKIS 3aINC.

1.3. IIPOMN3BOJCTBO HA 3bPHEHU KY/IITYPU

3BpHEHO-XUTHNUTE KYITypy IpUHaJIeXaT KbM ceMeiicTBo JKurtuu (Gramineae), Kyntusu-
paHM MPeAMMHO 3apajfil TEXHUTE SUIMBYU IUIOHOBe (3bpHA), boratu Ha cKopOsima. TepMuHBT
“IPOM3BOACTBO Ha 3bPHEHM KYATYpU B IIMPOKNUA CMUCH/ Ha lyMarta e U3IO0/N3BaH TYK, 3a Jja
oTOeeXX 1enus MpolieC Ha MPOU3BOACTBO — OT OpaH, centha, K'bTBA, BbPIINTOA U BeeHE JI0
IpecsiBaHe, U3CyIIaBaHe, CYyKBaHe, CbXpaHeHNUe 1 CTPUBaHe HA 3bpHEHNUTe KyI1Typu. Bapua-
[IMNTEe B [OC/IEIOBATENTHOCTTA, KAKTO U B M3IO/I3BAaHNUTE MHCTPYMEHTHU U METOMM, 3aBUCAT OT
KIMMaTUYHY (aKTOPY, KYITYPHU HPEANOYNTAHNS, TEXHOTIOTMYHY YMEHU U OMONIOIMYHNTE
XapaKTepPUCTUKI Ha BUJIa 3bpHEeHU KyATypu. [IporecT Ha IpOM3BOJICTBO HA 3bPHEHY KYITYPK
e pasjie/ieH Ha TP OCHOBHMU eTarna: a) IIpou3600cme0, M3NON3BaH B TECHMA CMUCH/I Ha IyMarta,
3a /1a 0TOe/IeXXV I'bPBOHAYA/IHNA eTall Ha 00paboTKa Ha 3eMATa 0 CbXPAHEHUETO Ha NPOLYK-
nusta (rasa I11); 6) Coxpanenue (rmaBa IV) u B) O6pabomka (rnaBa V) — TepMUH, U3I0/I3BaH B
CTy4asi KaTo CIHOHUM Ha CMUJIaHe.

1.4. UCTOPUA HA ITPOYUYBAHUATA

BposaT Ha n3cnenBannATa, IOCBETEHN Ha 3eMefle/NNETO B pasIIeX/IaHA PailoH, € HepaBHOMep-
HO pasIpefiefieH 3a pas3/IMuHUTe Iepuoan. Taka, JOKAaTO posATa Ha 3eMefieeTo, U3I0/I3BaHITe
VMHCTPYMEHTH Y IIPWIaTaHUTe TEXHUKM ITpe3 IPANCTOpUYecKUTe epUOAiM ca IPOyYBaHN B IIO-TO-
JIIM [eTaill, TOBa He Ce OTHACSA 3a BTopara nojosyHa Ha I xut. ip. Xp. [Ty6nmkanymnte Bbpxy 3e-
MeJIe/ICKM cedlBa OT palioHa, JATYPAHN B O-K'bCHUTE PUMCKI 1 CPETHOBEKOBEH IepyOiH, ChIIO
ca 3HaYNTeTHO roseve. He muricBar v eTHOTrpadCKu M3CmeqBaHms, IPEACTABSAIIV TPASVILIVIOHHITE
3eMeJIe/ICKV TeXHVUKM VI VTHCTPYMEHTH, M3I0/I3aBHY B THEITHNUTE OB/ITapCKY 3€MIA.

OT M3K/TIOUNTENTHO 3HaUEHMe 3a TeMaTa ca apxeoOOTaHMYHNTE U IaIMHOIOTMYHY ITPOyYBa-
Husi. OTHOBO aHanM3nuTe Ha apxeoborannyHu octanky oT obextu ot KIKE ca sHaunrenHo mo-
MAJIKO B CpaBeHMe C Te3) OT I0-paHHMU IepuoAn. B mocnegHuTe feceTuneTss OCHOBEH IIPUHOC
B Tasy Hacoka uMa 1. I[TonoBa. Tyk Tps6Ba fa ce criomeHe u paborara Ha V. CraBoBa, KOATO
IIPefICTaBs pe3ylITaTuTe OT apXeoOOTaHMYHM aHa/mu3u oT 0b6ekTy oT Oromsrouyna bwarapus
oT cpepata Ha V B. p. Xp. go VI B. ci. Xp. U IO TO3M Ha4MH JONPUHACA 33 IPOYIBAHETO Ha
pacTUTETHUTE OCTAaHKM OT MCTOPUYECKUTe epuofy. Bbrpekn HecbMHeHaTa 3HAYMMOCT Ha Ha-
NMYHNTE U3CTIeiBAH, Pe3y/ITaTUTe Ca YeCTO OTPaHMYeHN [0 UAeHTHdMIMpaHe Ha BULOBETE U
KOJIYeCTBEHO IIpeCTaBsiHe Ha PACTUTETHUTE OCTaHKI, KaTO IMIICBAT [0-3a/h/I00YeH N 3aK/II0-
YeHMs 3a MKOHOMMYECKOTO 3HaYeHNe Ha PerUCTpUpaHuTe pacTeHus. IlanmHonornyuy nscnen-
BaHMA OT pa3/IM4HM PailOHN B CTpaHaTa IPaBAT Bb3MOXKHA PEKOHCTPYKIMATA HA MTajieocpesiaTa
Y AaHTPOIIOT€HHOTO BJIMAHME BbPXY Hes. B mo-ronsamara cu 4acT Tesu IpOoy4YBaHNA IPeNCTaBAT
10-7leTali/iHa MHPOpMaNMs 3a IpanucTopudeckuTe nepruony, kato fananure 3a KXKE ca otHOBO
OTpaHNYEHI.

HauanoTo Ha mpoyuBaHuATa, nocBeTeHn Ha seMefienueTo npes KIKE, e nocraseno ot I Ka-
[JapoB B HayaymoTo Ha XX B., KOWTO ChOMpa M aHAIM3UpPa MUCMEHNUTE CBEeIEeHNUs, CBbP3aHM C
temara. CjiefiBa 13C/IeIBAHETO O3aI/IaBeHo “Passumue Ha 3emedenuemo no 6vreapckume 3emu’,
nop pefakuyATa Ha V1. BeHenKoB, KOeTo IMpociefsaBa pa3BUTIETO Ha 3eMefle/INeTO OT Ipanc-
topuueckute nepuonu 1o XVII B. 3a KIKE o6aue nmumcBaT oCTaThuHO apXeOIOTMYEeCKY JAHHU.
Temara 3a XpaHara 1 HeliHaTa KOHCyMalus B ipeBHa Tpakus e pasriegana ot P. [eopruesa B
“Emmonozus Ha mpakume". OTHeTHN ITyONIMKALMY IPEACTABAT ONMCAHME Y TUIIOIOTVSI Ha KOH-
KpeTHM apTedaKTy OT JajieHN 00eKTU — MUTOCK U XpoMenHy KaMbHI. OT 0co6eHO 3HaueHre
e cTaTuATa Ha A. AHJJOHOBa BbPXY META/IHM CeYMBa OT TePUTOpUATA Ha bbarapus, gatupann
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B VI - I B. p. Xp., TBIT KaTO IpeACTaBsA HEMYO/INMKYBAH MaTepuaa OT My3eiHN KOTEeKI[UY 1
00€eKTH B IIpolLec Ha IPOyYBaHe.

HacTosmero uscnegBane npefcTaBs efUHCTBEHUAT IIbJIeH CMHTE3 Ha JAHHUTE, CBbP3aHNU
C'bC 3eMefle/ICKUTe NTPaKTUKM BbB BbTpemHa Tpakusa npe3 KXKE. Upes ananns Ha pesynrarure
OT PasNMYHM AMCUUIUIMHY, IPOYYBAHETO JOIPMHACA 3a IO-[EeTall/IHO MI03HaBaHe Ha Ipoleca
Ha NIPOM3BOJCTBO HA 3bPHEHM KYITYPU B IIEPUOJA U CBbP3aHUTE C HETO COLMATHY I UKOHOMM-
9eCKM aCIeKTH.

I'TABA II. Bb3CTAHOBKA HA 3EMEJE/ICKUTE ITPAKTUKU

3eMefIe/ICKITe IIPAKTUKY B IPEBHOCTTA MOTAT Ja O'bJIaT M3y4eHM Ha 6asara Ha 4eTUpPU KaTero-
UM CBUZIETENICTBA: CTONIAHMCBAHUTE PACTEHMS U )KMBOTHH, CPefiaTa, B KOATO Ca OTIVIEXK/IaHY, Ta-
7ieofueTaTa " 3eMeJIe/ICKUTE MHCTPYMEHTH U CTPYKTypu. OT fipyra cTpaHa, BBIIPOCK KaTo JOCTBII
IO ¥ COOCTBEHOCT Ha 3eMelle/IiCKa 3eMs, KaKTO J MO3ULMATA Ha 3eMeleelia, Morar ja obaar ms-
ClefiBaHY €[MHCTBEHO CJIef] aHa/IN3 Ha ICMEHNUTe CBefleHNA. PEeKOHCTpyKIMATA Ha 3eMefIe/ICKUTE
IPAKTVKY MO>Ke Jia O'b/ie JOII'b/IHEeHa C e THOTPaQCKI M eKCIIepUMEHTATHY IIPOYYBAHII.

II.1. APXEOJIOITMYECKMU 3AIINC

APCXO}IOFI/I‘{@CKI/ITC [TaHHU, C KOUTO pasIiorarame, ca ipeacTaBeHn oT MHCTPYMEHTU U CTPYK-
TYPU, U3IIO/I3BAHU B PA3IMYHNTE €TAIIM OT IIpOL€Ca Ha ITPON3BOACTBO Ha 3 bPHEHM KY/ITYPU. 3e-
MENCICKN MHCTPYMEHTH Ca OTKPMIBAH! B PAa3/INM4Y€H KOHTEKCT. Or I'bPBOCTEIIEHHO 3HAaY€HNE Ca
IpMUMepUTe, OTKPUTU B TPAJICKUTE LIEHTPOBE BbB BbTPeIIHa Tpakius, KAKTO U B KY/ITOBY MeCTa
— CBETW/INIIA Ha BbPXOB€ U AMHU KOMIIJIEKCU. Marnka gacTt oT 3EMENETICKUTE MHCTPYMEHTU IIPO-
U3XOXKZAT OT IorpebajieH KOHTeKCT. Ha mocmeHo MsACTO, rojsiM 6poit OT BKIIIOYeHUTe apTeda-
KTU IIpeACTaB/IABaAT CTIY‘IaﬁIH]/I HaXOIOKMN. SeMe,I[eHCKI/ITe Ce€4uNBa, OIVICKYTUPAaHU B N3CNIENBAHETO,
Ca pa3fiesIeHN Ha TpU OCHOBHI Tpyim cropen mbpBnuvYHaTa UM (bYHKIH/IHZ

1) Uncmpymenmu, césp3anu c o6pabomka na semsama u xomea. [o/siMa 4acT OT 3eMe-
AEICKUTE MHCTPYMEHTUTE Ca 6I/UII/I I/I3pa6OTeHI/I OT HETpa€H MaTepuajl 1 HE Ca JOCTUTHAIN O
Hac. Makap 1 Masiko Kato 6poil 1 4ecTO BbB pparMeHTHPAHO CbCTOSIHIE, OTKPUTITE JKETe3HN
JIEMEXN, MOTUKI U1 CPPIIOBE ITIOKa3BaT BMCOKOTO TEXHOIOTMYHO HUBO Ha 3EMEIE/ICKUTE NHCTPY-
MEHTH, U3II0/I3BaHM OT MECTHOTO HacCe/IeHIe.

2) Cooose u cmpyxmypu 3a coxpanerue. [Ipes K)XKE 3a cpxpaneHue Ha nmpoaykuusara ca
U3IIO/I3BAHY IINTOCHU, KEpAaMUYIHU CHIOBE C II0-MAJIKUI pa3sMepun 1 apyrn KOHTCIZHCPI/I, KONTO HE
ca OCTAaBI/IN CTIEAY B APXEOMOTMYECKYSI 3aIMC, HO YMeTO ChIeCTByBaHe MOXKe Ja Ce MPEeJIIo-
701 Ha 6asata Ha eTHOrpadCKM Iapaienn. Bplpeky MOBCeMeCTHOTO paslpoCTpaHeHNe Ha
IIMNTOCUTE, XapaKTEPPT Ha CbXpaHABAHATA B TAX IIPOAYKLNMA HEBMHAIU € CUTYPEH. IIntocu ca
YHOTPC6HB3HI/I ChIJO I B METATYPIMIHU I[ef;[HOCTI/I, a (1)paI‘MeHTI/I OT TAX Ca Cpef 3aAb/DKUTEN-
HUTE €JIEMEHTY, OTKPMBAH! Ha KY/ITOBU O6eKTI/I. SmuTe IIpencTaBiaABaT A/JITEPHATUBHU CHOPD-
JKEHVA-XpaHWINIIA, IOAXOOAIN 3a CbXpaHEHNE Ha HPOI[YK]_U/IFI 3a IO-’b/I'bT IEPNONT OT BpEME.

3) Coopoicenus 3a cmunane. IlosiBata Ha ONMMHTCKaTa MeJTHUIA TIPe3 K/IacKYecKaTa ernoxa 1
HEITHOTO IIMPOKO PAsIpPOCTpaHeHNe BbB BbTpellHa Tpakis AeMOHCTprpa 6bP30TO IPOHMKBaHe
Y yCBOSIBaHE Ha Ta3yl HOBA TEXHOJIOIA. B HacToAeTO M3cefBaHe ca BK/II0YeH 44 TopHu 1 8 f10-
nmHU KambKa oT OnmvaTtcky Menmanmy (IIpnnoxkenne C), oTkputy Ha TeputopusATa Ha Tpakus. He
BCIYKI CIIOMEHATH B M3/I0)KEHMETO eK3eMIUISIPY Ca OIMCAHM B KAaTa/Iora, IOPa/iy JINIICATa Ha JOC-
TAaTbYHO I/[H(l)OpMaLU/IH. HpennoeraTa TUIIONIOTMA HA TOPHM KaMbHU OT PbYHM METHUIN LE€IN
J1a U3C/IeiBa MPOCTPAHCTBEHOTO M KOMMYECTBEHO PAa3IIPOCTPaHEH e Ha TUIIOBE U IOATUIIOBE U [ja
YCTAaHOBM Ja/nN CbIICCTBYBA 3aBMICYIMOCT MEKTY KOHTEKCTA Ha NECIIOHNPAaHE U TUIIA XpPOMEIL.

I1.2. 3bPHEHM KY/JITYPU N ITAJTEOCPEJJA

KombunanusaTa ot reorpadckut pakTopu — KIMMaTt, penied, BOTHU pecypci, HOUBU M PacTu-
Te/IHA MOKPMBKA Ca OT U3K/IIOYUTETHO 3HAYEHME 3a OIpe/le/isAHe Ha IOMUHDKA B JIajleH PalioH.
ToBa mpaByM peKOHCTPYKIVATA Ha I1ajleocpefiaTa HeOOXOAMMO YCIOBUE IIPU M3CIIeIBAaHETO Ha
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3eMeJIelICKITe MPAKTUKY B Ip€BHOCTTA. PasrnexxpanaTa TepuTopus ce XapakTepusupa c Ipe-
XOIHMA XapaKTep U pasHOOOpasye Ha BCUYKY Treorpadckm GpaKkTopy, KOETO ONpefie/isi MKOHO-
MIYECKUTE CIenM(UKN B OTAEMTHUTE IOAPETMOHY, BCEKI IIPUTEXABall Pas3INdeH 3eMefIe/ICKN
noreHnuan Hsakon reorpadcku ocobeHoctn B Tpakus ca ommcany OT aHTUYHUTE aBTOPY, HO
B IIOBEYETO CIy4ay Ce CIIOMEHAaBaT CaMO M3K/IIOUMTENHM KauMartudnm ycnosud. K. Vipeuwek, S.
Casson u V. BeHeguKoB onucBaT IpMpPOAHNUTE XapaKTEPUCTUKY Ha paliOHa U eKCIUIoaTaluATa
Ha IIPUPOJHY pecypcy Ha 6asaTa Ha MICMEHV CBeIEHVA Vi INYHM HAOTIOfIeHML.

Hait-nogxopAmy 3a OTINIeXAaHETO HA 3bPHEHNU KY/ITYPU Ca II0YBY, 60TraTy Ha XyMYC, KaTo
YepHO3eM U ayBMa/IHO-/IMBA/IHY MOYBM. YeTupu paiioHa ce OTKpOsABAT KaTo Hail-6maronpu-
ATHY 3a ToBa: JlyHaBCKaTa paBHMHA U 0COOEHO M3TOYHATA il YacT, [opHOTpaKmiicKkaTa HU3MHa,
Byprackara Hu3MHa 1 paBHMHUTE I0)KHO 0T Popjonte. 3bpHeHM KY/ITYpH ca OV 1 IIPOIb/IKa-
BaT /la ce OTIJIeX/IAT U B ITUVITAHMHCKNUTE PailoOHM, HO Te3V TePUTOPUM Ca 3aIla3eHN 3a BULOBE KaTO
PBX U 0BeC, IOpaay crienuIHNTe KIMMATUIHY Y TOYBEHN YCIOBYIA.

Pesynratute or mposeienuTe npes nocnegaurte 30 TOAVHM MaTMHOMIOTMYHN U3CTIEBAHNA
B pa3IM4HM €KOIOTMYHM 30HM B bbarapua moxkaspar pasBUTHETO HAa pacTUTENTHATa IOKPUBKA
¥ YOBEIIKOTO B/IMsAHME BbPXY HesA. YCTAHOBEHO € yBeNnMuYeHMe Ha aHTPOIIOTeHHATa aKTMBHOCT
Ipe3 Ipexofa KbCHOOPOH30Ba — JKeJIsA3HA eI0Xa, BUAMMO B HaMaJIeHUTe CTOHOCTYU Ha Ibp-
BecHM BupioBe. IleprogbT cbBIajia ¢ aKTMBHA MUTPALMA HAa TPAKUIICKNTE IJIEeMeHa B ThbpCceHe
Ha 6oraTu Ha MeTas paitonu B wianuuute (Pomn, Cnupugonos 1983). Peructpupano e u 3Ha4M-
TEJTHO TIOBMIIIEHE Ha KOJIMYECTBOTO II0JIeH OT 3bPHEHM PacTeHN:A, BEPOSATHO pe3ylTaT OT yIIo-
TpebaTa Ha >Ke/Ie3HN MHCTPYMEHTH U yBenmdeHne Ha npopykuyATta (Tonkov et al. 2007, 314).
JlokaTo manMHOMOTMYHNTE JAHHM Ca U3IOA3BAHM IIPY PEKOHCTPYKIMATA Ha OKOJTHATA Cpefia 3a
HAKOU IPAVCTOPUYECKY 00eKTH, IO-JeTall/IHa Bb3CTAHOBKA Ha npupopHara cpesia npes KOKE
BBB BbTpelIHa Tpakus e peoxkeHa camo 3a [Inctupoc u pernona okono CO60psHOBO.

I1.3. IMCMEHU I UKOHOT'PA®CKU CBEJEHIA

[pbLKNTE aBTOPM, KOUTO ONMCBAT IO-ZIETAIHO TeMM, CBbP3aHM CbC 3eMefe/NneTo, ca Xe-
suop (“Hena u gan®), Kcenodont (“VMxonomnka“) u Teodpact cbc cBonTe 60TAaHMYHY U3CTIEN-
BaHMsA. Konkperna nndopmanys 3a Tpakus orkpubame B “AHabasuc” Ha KceHooHT, KoiiTO
THoCelaBa IKHUTE PailoHy Ha BpbijaHe oT Ilepcuiickara ekcrepyuuys. PasnnyaHm acrekT oT
3eMefie/ickara paboTa ¥ IPEenopPBKYU Ca OMNMCAHM M B MO-KBbCHNUTE MPOM3BEIEHNs Ha pefulia
pumcku aBropu (IIpunoxenue B.1). [Iucmenute cBefeHns mokassat M300MInMeTO Ha 3bPHEHN
KynTypu B Tpakus 1 pasHOOOpa3HNUTe HAYMHY 32 TAXHOTO IIPUTOTBAHE U KOHCYyMupaHe. [lnera-
Ta € BK/IIOYBaJIa CBII0 6060BY XpaHU, 3€JIEHYYIV, MECO ¥ MJIEYH) TIPOAYKTH.

VxoHorpadckute gannu (IIpunoxenne B.2) ca mpexcraBeHu OT pucyBaHa KepaMuka, Tepa-
KOTH, HaArpOOHN 1104y, amdopHu meyaryt 1 MOHeTH. HyMmM3MaTuIHMAT MaTepuas BKIOYBA
MOHETH Ha HSKOU OT IPBLKNUTE KpaOpeXXH!U IpafioBe 1 HAKOM OT TPAKMIICKUTE 1ape. PekoH-
CTPYKLIVSATA Ha 3eMefIe/ICKI Ce4lBa, KOUTO He ca JOCTUTHA/IM 10 HAC, € Bb3MOYKHA €VIHCTBEHO
C71e; BHUMATETHO M3C/IeiBaHe Ha VIIOCTPATUBHUTE CLIEH.

I1.4. APXEOBOTAHNYHM U3CITEIBAHNA

3HaueHMeTO Ha apXeoOOTAaHMYHUTE aHA/IU3M 32 pasrpaHMYaBaHe Ha PA3IMYHUTE CTEIIEHU
Ha 00paboTKa Ha 3BPHOTO, UAeHTHUIMPaHe Ha METOAY 32 ChbXpaHeHNe I [0 TO3Y Ha4MH pe-
KOHCTPYKIIVISI HA MKOHOMMYECK) MOJE/NN, € OTaBHA IT0OCOYEHO B MTeparypara. Apxeobora-
HIYHUTE U3C/IeBAHNA OT IpancTopudecky obektu B bbnrapus n CeBepHa I'bpuns nmokassar
IPUCHCTBMETO Ha ITOYTH BCUYKM 3bPHEHV pacTeHNsA, TUIIMYHY 32 pAaHHOTO 3eMefienue. KbcHo-
JKeJsI3HaTa ernoxa B Tpakus e ImpeficTaBeHa OCHOBHO OT IPOOY, B3eTU OT rojieMus 6poit mpoy-
4eHM AMHU KOMIUIeKCH, HAKonko cemmia (ITpunoxenne A) (fig. 3), ceeTmnmia Ha BbpXoBe U
HeKponom. OrpaHNYeHOTO KOMMYECTBO PACTUTE/THM OCTAHKMU, OTKPUBAHM B AMHUTE IOJIETa,
YeCcTO € M3IO0/NI3BAHO KaTo eJUH OT apTyMeHTUTe B MOfIKpella Ha PUTYa/IHUA XapaKTep Ha Te3U
KOMIUIEKCH. MajIKUAT 6poit pacTUTENHM OCTAaHKY 0bade MOXKe Ia ce /b/DKM Ha CTEeNeHTa Ha 3a-
IIa3eHOCT — Te OVXa Ce 3aIa3vIi eYHCTBEHO B CTyYail, 4e ca OBBITIEHM.
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PesynTarute oT IpoBefieHNTe apXe0OOTAaHNYHY M3CTIefiBaHNs II0Ka3BaT pa3HO0Opas3neTo OT
3bPHEHM KYITYpH, OTINIeXAaHN B Tpaku:A. EMHO3bpHECTUAT U IBY3bPHECT IMMeELl, XapaKTePHU
3a NMpanuCcTOpMUUYECKUTE TIepUOAY, IPOAB/DKABAT Jla IPUCHCTBAT Npe3 1Ano0To I xmt. np. Xp. Bb-
IpeKy TOBa, OT CpefjaTa Ha XWIAMIONIeTHETO € YCTAHOBEHA 3HaYMTeTHA IIPOMAHA — 3a Pas3/inKa
ot no-panHute nepuonyu, npe3 KXKE ce HabnroaBa npeBb3XoCTBO Ha TBbP/ATa MIIEHNUIIA HaJ
eqHO3bpHecTNs U iBy3bpHecT /mmer (ITonmosa 1991, 52; 2006a, 509-510; Popova 2002a, 284).
Jpyru INPOKO pasNpoCTpaHEeHN KYATYpPU ca e4eMMK U IPpoco. Pk 11 oBec ce cpeliar B OrpaHn-
4eHO Komn4ecTBo. Pasnuauy 6060BYU KyITYpy IPUCHCTBAT 4€CTO B apXeoOOTaHNIHNTE IPOOM,
HO B II0-MaJIKO KOJIMYECTBO B CPAaBHEHME C'bC 3bPHEHUTE.

I1.5. ETHOI'PA®CKM M EKCITEPVIMEHTAJIHU U3CIIEABAHUA

Pesyntarute or eTHOrpadcKy M eKCIepMMEHTATHM M3CIeBAHUA OTHOCHO MOJEINTE Ha
IIPOVM3BOACTBO Ha 3bPHEHU KYITYpPH, ChbXpaHeH)e 1 00paboTKa, IPeOCTaBAT HOIIBIHUTETHI
IaHHY 32 MI3yYaBaHETO VI Bb3CTAHOBKATa Ha 3eMele/ICKITe IIPAKTUKM B jpeBHOCTTA. Heobxonu-
MOCTTA OT €THOrpad)CKM TaHHM, BbPXY KOUTO Ja ce 6asupaT aHa/IOTUY C MIHAJIOTO, € T0BeJIa /IO
BB3HMKBAaHETO Ha €THOAPXEOJIOTUATA — €THOIPAPCKOTO U3C/IejBaHe Ha CbBPEMEHHY KYITYpU
OT apxeojIornyecKa I7efHa TOYKa.

[Tpou3BOACTBOTO Ha 3BPHEHM KYATYPU MOXKe Jja O'bJie OCBIIECTBEHO CaMO IO HAKOJIKO OII-
pefieieHy HauMHa, MKy IpeBUfl Ha/IMYHATA TEXHOIOIMA ¥ OMONOIMYHITE XapaKTePUCTUKY
Ha pacTUTENTHUTe BUjioBe. Taka HampuMep, )XbTBATa Ce M3BDBPIIBA CAMO B OIpEJeJIeHN Ce30HMI
ot ropgyHaTa. ChIIeCTBYBAT M YCTAHOBEHM eTaIly VI OC/IeOBATe/THOCT IIpy 00paboTKaTa Ha 3bp-
HEHUTE KY/ITYpU, IPEAN TAXHOTO ChXpaHeHMe MM KOHCyManus. Bcekn eran ce Xapakrepusupa
C Ha/IM4MeTO Ha CrielupUIHN PacTUTETHN OCTaHKM. ETHorpadcknre HabOMOfeHN NO3BOIABAT
ia O'bfIaT HalIpaBeHM aHAJIOTMY MEXJY JlafieHa apxeoOoTaHNYHa IIpo6a 11 ToKo6HM eTHOrpadcKu
TaKMBa, KOETO MO3BO/IsABA MIEHTUILIMPAHEeTO Ha MeTOfja Ha 06paboTKa, IIPUIOKEH B MIHAJIOTO.

ExcrieprMeHTaTHNTe M3C/IeABaHNA MIPaBAT Bb3MOXKHO MACHTUQNIPaHe Ha IIpeJHa3Hade-
HIETO ¥ ynorpebara Ha 3eMee/ICKITe MHCTPYMeHTH. B bbarapusa nuicsar crenmanum eTHO-
apXeoJIOTMYHY U eKCIIEPYMEHTA/IHM M3C/Ie/IBAHMA 3a KbCHOXKE/IA3HATA €110Xa I BbB BPb3Ka C'bC
3eMeJIeNMeTo.

I1.6. 3BAK/IFOYEHVE

M3sy4aBaHeTO Ha 3eMefle/ICKMTE IPAKTUKYM Y MHCTPYMEHTU B JPEBHOCTTA M3MCKBa IpUIara-
HeTO Ha TPaAULMOHHY U MHTEPAUCUMUIUIMHAPHY MeTonu. Bceku oT onycaHuTte MoaXonu npu-
TeXXaBa CBOWTE MPENUMCTBA U HEJOCTATHIM 1 eIUHCTBEHO Ype3 KOMOMHUPAHETO Ha BCUYKU
OaHHM MOXXEM Jia C€ OIMTaMe Jja Bb3CTaHOBUM 3€ME[Ee/ICKUTE MPAKTUKI B MUHAJIOTO.

ITTABA II1. TIPOM3BOACTBO HA 3 bPHEHU KYIITYPU

I[Tpouec’bT Ha IPOM3BOACTBO HA 3bPHEHM KYITYPU MOXKe Jia O'bjie ujeHTUduIpaH Ha 6azara
Ha aHa/IM3 Ha apXe00OTaHNYHUTE JAHHU U JOKYMEHTYPAHNUTE 3eMefle/ICKM MHCTPYMeHTH. VI3y-
JaBaHeTO Ha Te3V MHCTPYMeHTH obade e 3aTpyAHEHO OT MAIKuA Opoit foOpe 3amaseHy eK3eM-
IIApY U OT (PaKTa, Ye YacT OT TAX ca Oim u3paboTeHy OT HeTpaeH MaTepual. 3eMefe/ICKITe
IEVIHOCTY ¥ MHCTPYMEHTH ca MpeACTaBeHM) CIIOpe], arpapHys KajJleHAap, 3all09BaiiKyl C OpaH,
centba, XXbTBA, BbpIINTOA U BeeHe. BbB BTOpara yacT Ha I/1aBaTa ca JVCKYTUpPaHU PobIeM,
CBBp3aH!U C OpraHM3alVsATa Ha IIPOM3BOJICTBOTO Ha 3bpeHHM KyITypu B Tpakms u HeroBara
pOJIsi B fpeBHATa MKOHOMUKA.

II1.1. TEXHUKW 1 MHCTPYMEHTMU 3A OBPABOTKA HA 3EMATA
II1.1.1. OPAH

[Tpes I xun. np. Xp. pu mbpBOHAYa/IHNUSA eTall Ha 00paboTKa Ha 3eMsTa — OpaH — € U3IO0JI3-
BaHa KaKTO YOBEIIKa CIJIa, TAKa I pajIo ¢ BIIperaTHM >kMBOTHM. [losABaTa Ha pajsoTo e OT rosAMo
VIKOHOMIYECKO 3HaueHMe 3a Pa3BUTIE Ha 3eMefle/INeTo, Thil KaTo yrorpebaTa Ha >KMBOTMHCKA
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C//Ia TIO3BOJIAABA YBeIMYaBaHe Ha KY/ITMBMPAHATA IUION] 33 ONpefie/ieHO BpeMe 1 00paboTkaTa
Ha IoBedve BuioBe nousy. Hail-paHHNUTe CBUIETENCTBA 3a YIOTpebaTa Ha pajo MPOMU3XOXKAAT
oT Meconotamus u gatupar ot ok. 5000 mp. Xp. (Greenfield 2010, 39). PasnpocTpaneHnero My
B EBpoma e 9acT oT mo-MamabHu KyITypHM IPOMEHN OT Haya/JoTO Ha Xa/JKOMUTA. AHTUYHU-
Te aBTOPY He CIIOMEeHaBaT 3eMefle/ICKUTe MHCTPYMEHTH 1 MEeTOAY Ha KyITUBMpaHe B Tpakus.
CoiecTByBaT 06ave, MaKap ¥ MaJIKO, OIVCAHMS Ha 3eMeNe/ICKVA TPYJ Y Ce4VBa, VI3MONI3BaHN
B npeBHa ['bpuys (IIpunoxenne B.1), KakTo 1 MKOHOTpadCKM CBUAETEICTBA, IIPECTABAIIN Me-
TOZYM U MHCTpYMeHTH 3a opaH (IIpunoxenne B.2) (figs. 4-7).

Hait-paHHOTO pajo mpefcTaBIABa MHCTPYMEHT, KOMTO He 0OpPbIla 0YBATa, a IPaBM CAMO
IUINTKA Opaszia. B KOHCTPYKTUBHO OTHOIIEHNME PAIOTO Ce CbCTOM OT IIa3N1ia, Opb/Lie 1 BOMIILE,
K'BM KOeTO ce npukpers spema (fig. 8). 3a mpegHaTa 4acT Ha IUIasyIaTa € 3aKpersiH OPOH30B
VN JKesle3eH jieMesK. HAKOM HOBOCTY B KOHCTPYKIMATA HA PajIOTO Ce MOABABAT Ipe3 pPUMCKaTa
erroxa. ChIIMHCKYAT IUTYT, KOJTO OOpbIIla II0YBaTa, BH3HMKBA IIPe3 CPEHOBEKOBIIETO.

ETHorpadckm npoydsaHus 1mokassar ynorpebara Ha JbPBEHOTO Pajlo Ha TEPUTOPUATA Ha
bparapusa mo xpas Ha XIX B. B 3aBucumocT ot ¢popmara Ha BOMILETO ca pasTPaHNYCHN YETH-
p¥ OCHOBHM THUIIA (fig. 9). Hait-Ba)xHaTa 4acT OT pajoTO U TasM, KOSITO MOXKe fia Obfie HOKY-
MEHTMPaHa apXeoJI0TNYeCKH, € IeMeXDbT. BbIpekn de ChIlleCTBYBAT PasIMyHy TUIIOBE Keye3-
HII JIEMEXM, 3aCBU/IeTe/ICTBAHM eTHOTPadCKI, IUIICBA YHUBEPCATHO NpYeTa TePMIHONOTUA U
K1acudukanys. B cBoeTo uscnenBane BbpXy MeTaJTHUTEe MHCTPYMeHTH OT | — HavyanmoTo Ha VII
B. B JHeIIHuTe 6brapcku semy, V. YomakoB pasrpaHmnyaBa cefieM THIIA JIeMeXXK!) Ha 6a3aTa Ha
¢dbopmara Ha paboTHaTa VIM YacT ¥ MeTOfa Ha 3aKpersiHe KbM panoro (Homakos 2010, 06p. 14).

Bposar Ha curypHo maTupaHuTe >Kelne3Hu JeMeXy, OTKpUTU B Tpakua u JaTupaHu mpegu
pMMCKaTa ernoxa, e MHoro ManbK (fig. 10). Bcuuku exseMiuiapu umar paboTHa 4acT BbB Gop-
Mara Ha JIBKMYKA U J/B/Ira IUVIOCKA YacT, KOSTO OOMKHOBEHO 3aBBpIIBA C IEPIEHAMKY/LIPHA
U3BUBKa T0f06HO Ha KyKa (figs. 11, 12). Tasu 4acT e 6uma 3aKpersiHa 3a pajoTo 4pe3 JbpBeH
K/IVH ¥ BEPOATHO JIOI'B/IHUTENTHO YKpellBaHa C MeTa/lleH NPbCTeH. ApXeolorn4ecKuTe NaHHU
II0Ka3Bar ynorpebara Ha TO3y THII TleMeX 1oHe ot IV B. np. Xp. Ha 6asaTta Ha ukoHOrpadckn
CBeJIeHNA OT IIepIofa MOXKe fla Ce IIPEATIONIOXKY, Ye TeMeXXUTe OT TO3MU THUII ca OVJIV IIPUKPeTLTHN
KbM JIBPBEHO PAJI0 C KPMBO BOUIILE, 3aKPENEHO 32 IIa3M1aTa.

I11.1.2. YIIOTPEBA HA MOTHKA

Jpyr MHCTPyMeHT, M31IO/I3BaH 3a 00pabOoTKa Ha 3eMATa, € MOTHUKaTa. PasmynnTe TepmuHm,
M3IO/IBaHY OT aHTUYHUTE aBTOPY 32 0003HAYABAHETO MY, IIPEAIIONAraT ChIeCTBYBAHETO HA TH-
II0Be, pas/IM4aBally ce IO TeIIo, pasMep U GpopMa B 3aBUCUMOCT OT TAxHara pynkuns (Isager,
Skydsagaard 1992, 49). Taka HanpuMep, 0-/1eKM MOTUKM Ca U3IO/I3BAHYU BEPOATHO IIpU centbha
¥l IVIeBeHe, TOKaTO pa3OuBaHeTo Ha OyLMTe yrap e M3VICKBaJIO I0-COMUJieH MHCTPyMeHT. [Tof06-
HO pasHoo6pasue Ha HOpMM € 3aCBUETENCTBAHO 1 TIpe3 PUMCKATA 1 BU3aHTUIICKA €TIOXM, A eT-
HOTpadCKNUTe M3CIeBaHNA B JTHEIITHNTe OBITapCKy 3eMI II0Ka3BaT M3I0/I3BAHETO HA PA3IIYHN
dbopMIM ¥ TEPMUHM B 3aBUCHMOCT OT BI/IA ITOYBA ¥ OTIVIOK/IaHA KYITYpa.

[TpuMepuTe Ha >KelIe3HN MOTUKY OT BBTpelIHa Tpakus, JaTMpaHN B eIMHICTIYECKATA eTI0-
Xa, ca OTpaHMYeHN O /iBa eK3eMIULApa oT COOPAHOBO 1 HaxoAKara OT MoMMHA MOTMIIA TIPH C.
Bpats [lackamoBy, OC/IeiHATa OTKPUTA 3aeIHO ¢ KUpKo-6paysa (fig. 13, 14). JKensazna MoTnko-
OpajBa e OTKPUTA I B CBeTWINIIETO Ha BpbX babsuika yyka (fig. 14b). IIpoyuBaTenute cBbp3-
BaT ynorpebara Ha TO3Y MHCTPYMEHT ¢ MeTanyprudnu geitHocty (Torkosa 2008, 109).

I11.1.3. CEUTBA

B 3aBMcHMOCT OT CBOMTE OMOTIOTMYHY XapaKTePUCTUKY, 3bPHEHUTE KY/ITYPY MOTar ia O'baaT
3aCATY TIpe3 eCeHTa WM IpojIeTTa. AHTUYHNTE ABTOPY JIaBaT yKa3aHMA 3a OAXO/AILIOTO BpeMe
3a cenT6a, KAaKTO U 32 XapaKTePUCTUKNUTE HA PA3/IMYHNTE BUIOBE TOYBY 1 KYATYpu. VI3obpaske-
HIIA BBPXY I'PbIIKa PMCyBaHa KepaMMKa ITI0Ka3BaT, ye cenTOaTa ce e M3BbpIIBa/Ia C pblie, KaTo
3BPHOTO € CbXPAHsABAHO B KOLIHMUIIA ¥ Pa3IPBCKBAHO BBPXY 00paboTeHaTa 3eMsl.
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II1.1.4. ;JK'bTBA

JKbpTBara ce M3BbpILIBA B HAYA/IOTO Ha JIATOTO 32 KY/ITYPUTE, 3aCATI IIPe3 €CeHTa M B Kpasd Ha
JIATOTO 3a Te3y, 3acATy HanponeT. Omup, Xesnon 1 KceHODOHT, a Mo-KbCHO U pUMCKITE aBTO-
pY, OIIMCBAT IIpoljeca 1 AaBaT IPeNopbKY 3a IPaBIIHUTE METOAM Ha XX'bTBA.

PasnmmuHuTe HauMHYM HA )KBTBA: U3KOPEHABaHe, )K'bHEHe Ha K/IACOBEeTe MM Ha KJIACOBEeTe 3a-
eIJHO C'bC cThOMaTa MOXKe f1a O'bjie pas3nosHaTo ciief apxeoboTaHN4eH aHamu3. VI360pbT Ha eguH
VLU IPYT METOJ 3aBVICU OT IpefHa3HAYeHMEeTO Ha MIPOAYKIVATA — OT HeOOXOAMMOCTTA OT OII-
peneneHn “OCTaThYHM MPOAYKTY, HATIPUMEP I/ISIBA, C/IaMa, IACTA, IFOCHY, KaKTO U OT Ha/In4-
HOTO BpeMe 1 paboTHa pbKa. JK'bHeHe Ha K/1acoBeTe MM Ha K/TacOBeTe 3ae[JHO C’hC CThOIaTa €
3aCBUMIETE/ICTBAHO HA TepUTOpMATA Ha bbarapus ome 3a nepuoja Ha xankonura. [Ipepgmnonara
ce MpaKTMKyBaHETO Ha JiBaTa Tuma XbrBa 1 npes3 KIKE.

CraHIapTHMAT MHCTPYMEHT 32 )K'bHEHE € CbpPI'bT. BbpXy IpbliKa prcyBaHa KepaMMKa Cbp-
I'pT € M300passaBaH, U3NO/NI3BAH KaTo OpbXue, B cuenn ¢ [lepceit mnn Opdeir (fig. 15). Ha Te-
pPUTOpUATA Ha THEIIHNUTe O'BIrapCcKy 3eMy eTHOTpadCKM ca JOKYMEHTMPAHM JBa THUIIA CHPIIO-
Be — Ha3bOeH, HapedeH copn M HeHadbOeH, HapeueH kaspama v cupma (fig. 16). PaborHuAT
IPUHIUI Ha IBaTa TUIA CBIIO Ce pasindaBa — JOKaTO Ha3bOEHUAT pexe C LSIOTO CU OCTpIe
107100HO Ha TPMOH, HEHA3bOEHNAT CHPII PeXKe C ejHa YacT OT OCTPMETO Ype3 HaTUCK. VI iBaTa
THUIIA ChLECTBYBAT effHOBpeMeHHO olle B KBE, kaTo 3a MOMeHTa He € Bb3MOXXHO Jja C€ YCTAaHOBU
Iay eAVHUAT TUI IpeAxoxaa apyrus. [Ipenmnonara ce ymorpe6aTa M 3a pasiIndHy KyITypu U
B 3aBMICMIMOCT OT I'bCTOTATa Ha 3acsiBaHe, BbIIPEKN 4Ye JIMIICBAT CUTYPHU JaHHU 32 TOBA.

Cropep, cBositTa popma cpprosere, gatupany B KXKE n otkputu B Tpakus, npuHagiexar
KbM HazbOeHus Tum. JInncara Ha IpUMepu OT BTOPWSI TUII BEPOSITHO Ce I'BJDKY Ha CTeleHTa
Ha npoyuyBaHusA. OCBeH B CEMUIIHU 00EKTY, ChPIIOBE Ca OTKPMBAHM U B PUTYa/IeH KOHTEKCT
- cBetmwmmia 1 AMHU Komiviekcu (figs. 17-19). JlemonnpaneTo MM Ha 06EKTH C KY/ITOB Xa-
paKTep ce CBbp3Ba C MPAKTMKYBAaHETO OT MECTHOTO Hace/leHNe Ha PUTYasy, CBbP3aHU CbC
3eMeJe/IneTo.

II1.1.5. BbPIIMTBA 11 BEEHE

B TpapuimonHara 06paboTka Ha 3bpHEHM KY/ITYpU CJIefl )KbTBATa IIPOAYKIMATA TPsIOBa ja
Obpie uscyueHa. V3cyieHOTo 3BPHO € CjIef| TOBa OBBPIIABAHO Ype3 yApsiHe Ha MPOAYKIMATA
PBUYHO, Ype3 ThITYeHe ¢ KpaKa VU C IIOMOIITA Ha )KMBOTHI. VI3110/13BaHeTO Ha BIIpEraTHY >KI-
BOTHM IIpU BbpHIMTOATa € CHOMeHaTo OT KceHOpOHT 11 n306pa3eHo BBPXy aTN4YeCK YepBeHO-
¢urypen cbp (fig. 20). BppummroaTa ce n3BbplIBa Ha CHEIMATHO MOATOTBEHO MACTO — XapMaH.
XapMaHuTe ca pas3nojIoXKeHN OOMKHOBEHO Ha OTKPUTY IIPOCTPAHCTBA, Ha IOJIeTO, /1130 [0 ce-
JIMILETO VN Ha JIBOPA.

Ynorpe6aTa Ha AYKaHs IpY BbpLINTOA e eTHOrpadCcKu 3acBuzieTencTBaHa B bamskus V3Tok,
Anatonus, bankannre, Kput, Cupusa n Ilupunente (Gurova 2014, 145-146). CurypHu gaHHU
3a M3II0/I3BAHETO Ha [IMKAHA Ha TePUTOPMATA Ha O'BITrapCKuTe 3eMM MIMa IIOHE OT XaJIKOINMTA
(Gurova 2014a, 157-160). 3a MOMeHTa JINIICBAT JaHHMU 3a ynoTpebara Ha aukanu npe3 KOKE B
Tpaxkus, HO TOBa ce /KM BEPOATHO Ha JINIICATA HA JOCTATBYHO MaTepuaJl, KOTO f1a O'bie IOJ-
JIOXKEH Ha CUCTeMAaTVYHY TPACOJIOTMYHY u3cnenBanus. CrefBalnTe NpoLecy — BeeHe, rpy6o u
¢uHO mpecsBaHe, CyIIeHe U CYyKBaHe Ca aPXeOTOINYeCcKy TPY/JHO paso3HaBaeMIIL.

II1.2. OPTAHM3ALIVIA HA ITIPON3BOOCTBOTO HA 3bPHEHM KVYJITYPU B TPAKIA
I11.2.1. 3EMEJE/ICKI PEKVIM

3eMeesicKara rofifHa 3a1o4Ba ¢ opaH u centba mpes mecer; okromepu. OT deBpyapn Bpe-
MeTO 0OVMKHOBEHO € IOJXO/ISII0 32 3acsiBaHe Ha IPOJIeTHN KynyTypu. ToBa e 1 Ce30HbT 3a OpaH
Ha yrapra. JK'bTBara Ha 3bpHEHM KYATYpPHU 3all04Ba [Ipe3 Mail ¥ B 3aBUCUMOCT OT TEXHUS BIUJ
MO>Ke J1a TPOB/DKI IO Mecel 1. Bppumr6aTa 3amovsa B Kpasi Ha IOHM MM HA4a/I0TO Ha FOJTN.
B T03u mepnof ce M3BBPIIBA I TPETATA OPAH, KOSITO Lie/N /1A YHUILOXKI TIJIEBEINTE U A 3aIasn
mousata BrakHa (Edwards 2004, 150-158).
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PexxuMpT Ha OTITIEXK/JaHe Ha 3bPHEHY KY/ITYpU MOXKe Jja O'b/ie MTHTEeH3MBEH M/IV €KCTEH3VBEH.
JlokaTo mpy MHTEH3MBHOTO 3eMeflenue efuHIIA IOl ce 00paboTBa BH3MOXKHO Hail-MHOTO,
KO€TO BOJM JJO IIO-TOJIsIMA PEKOJITA, IIPM €KCTEH3VBHOTO 3eMefie/ue BIOKEHUAT TPYA B 0bpa-
00TKaTa Ha eIMHUIIA IIOL] € II0-MaJIKO, KOeTO BOJY /IO NO-HUCDHK o6uB (Bogaard 2004, 21).
V3monsBaHeTO Ha BIIPETaTHI >KMBOTHM, PaJIo VI META/IHV 3eMeIe/ICKY MHCTPYMEHTY OOMKHOBe-
HO Ce CBbP3Ba C BTOPMsI, eKCTeH3MBeH pexxuM Ha 3emenenue (Halstead 1992, 105-117).

3a repuropusaTa Ha BbrpemHa Tpakusa npes KJKE, ¢ uskimoyenne Ha o6exra mpyu ApKmiicka
Bopennia, muicBar JOCTaTbYHO IAHHM, KOUTO Ia PasKpUAT peKMMa Ha II0/I3BaHe Ha 3eMATa.
Bbrnpeku ToBa, ynorpebara Ha paoTo, KaKTO U HOMUTHYeCKaTa CUTyanus B Tpakus mpes Ie-
puoja MojCKa3Ba, ye Hall-BepOSATHMAT MOJIe/l Ha OTIVIEOK/aHe Ha 3bPHEHV KYITYpU e OV eK-
CTEH3MBHOTO 3eMefienue. VIHTeH3MBHI PEXMMM MOXE Jia ca IPAKTUKYBaHU B PaliOHM M3BBH
OnpuckoTo 11apcTBO.

I11.2.2. KOIMYECTBO HA ITPOOAYKIVSTA

3a /1a ce HAIPABAT Pea/IVICTUYHM U3YVIC/IEHVS] Ha KOTMYeCTBOTO 3bPHEHA PO YKV € HeoO-
XOJMIMO Jla Ce B3eMaT IpeiBIf pennia paktopu — 6poit Hace/ieHue, IUIOL, KOsITO ce 06paboTBa,
3eMeJIe/ICKI PEeXVM ¥ TeXHOIOTHs, pabOTHa pbKa I CTelleH Ha 3aBUCHMOCT OT a/lITepPHATUBHU
M3TOYHMIIM HA XpaHa. BbIpekn ye e Bb3MOXKHO [ja Ce TI0COYAT BEPOSTHU CTOMHOCTM Ha KO-
4eCTBOTO 3bPHEHA IMPOAYKINs, 32 MOMEHTA He pasrojiaramMe ¢ JOCTATb4yHO CUTYpPHM HaHHU 3a
MOJOOHY M3YVIC/IEHNA.

I11.2.3. 'bP;JKABATA 11 3EMEJE/IMETO

Ha 6a3ara Ha ycMeHUTe U3BOPY, B TPAKUIICKOTO 00II[eCTBO OOMKHOBEHO Ca pasrpaHiyaBa-
HI [JBa OCHOBHU IIACTa: €IVHUAT BK/IIOYBA BIa/IETE/INTE U apUCTOKPALMATA, a SPYTUAT — 3a-
BUCUMOTO HacesneHue. Criopes MpeyIoKeHNA B TUTepaTypaTa MKOHOMIUYECKM MOJIETI, LapeTe ca
Omnmn coOCTBEHNIIM Ha 3eMsATa ¥ MPOAYKLMATA, U Ls/IaTa BbHIIHA THProBYs € Oula MOf TeXeH
KOHTPOJL. JIHeC, HaTPyIMaHOTO KO/IMYECTBO eNUrpadCKi U apXeonorndecky MaTepyual II0KasBa,
4e TO3U Mofien TpsibBa fia 6'be peBusupan. Hagmuest ot [luctupoc, gatupan B cpegara Ha [V
B. IIp. Xp., CBUJETENICTBA 33 CHIECTBYBAaHETO HA PEry/IVMPAHY MTa3apy U JEeMHOCTTA Ha TPBLKA
THPrOBIY Jla/ied BbB BBTPEIIHOCTTA Ha Tpakus. B nombnHeHne, npoyuBanusaTa B COOpsSHOBO
II0Ka3BaT, Ye OCBEH WICHOBE Ha YIpaB/IABaIaTa IMHACTYA Y apPUCTOKPATUYHY (PaMIINY, Ha-
Ce/leHMeTO Ha Tpajja € BKIIYBAIO CBIIO U CBOOOMHM 3aHASATYMYU U 3€MEE/IN, YUINTO BIUCOK
CTaHZIAPT Ha )KMBOT € aPXEOJIOTMYECKY IIPOCIENVIM.

[TpopykimaATa Ha 3bPHO ¥ THPTOBYA C HETO Ca OVJIV €[HVI OT OCHOBHMTE M3TOYHNIIN 32 YBE/IN-
JaBaHe Ha NIPUXOANTE U MOAAPBKKA Ha apMuATa. 3a Tpakus INICBAT CBefIeHM s 32 OpraHu3Npa-
Ha ThProBUA CbC 3BPHO, C KAKBUTO pasIionaraMe HarpuMep 3a bocnopckoTo mapcrso o BpeMe-
TO Ha JIeBKOH 1. 3bPHOTO € 6110 TPAaHCHOPTHPAHO BEPOSITHO B UyBa/IV U J/bPBEHM KOHTEIHEPH,
KOUTO He ca JOCTUTHAIN JI0 Hac. Bprpexu ToBa, pasnpocTpaHeHneTo Ha aMmdopu, M3II03BaHN 32
TPaHCIIOPT Ha 3€XTHH U BYHO, KOETO € II0-JIECHO IIPOC/IEVMO, MOXKe Jja IIOCTTY>K) KaTo IPeJIIo-
JlaraeMa MH/IMKAIVA 3a ChIIeCTByBallaTa ThbproBus cbe 3bpHO (Tzochev 2016, 250).

I11.3. 3BAK/IIOYEHUE

[maBata mpepcTaBs 3eMee/ICKITe CeYlBa U JIeTHOCT, CBBP3aHU ¢ 00paboTKaTa Ha 3eMATa
U I'bpBUYHATa 00pabOTKa Ha 3bpHEHUTE KynTypu. OTKPUTUTE MaTbK OpOIl Xe/le3H UHCTPY-
MEHTH — JIEMeXXV, MOTVIKY ¥ CbPIIOBE, TIOKa3BaT BUCOKOTO HIBO HA TEXHOJIOTMYHY YMEHV Cpefl
MECTHOTO HacejieHue. 3a TolsMa 4acT OT M3IIOI3BAaHNUTe MHCTPYMEHTH M NIPU/IaraHy TeXHUKM
MOYKeM Jia ChIVIM caMo Ha 0a3ara Ha mucMeHu, MKoHorpadcku u etHorpadcku cBenenns. Haii-
BEPOSITHO 3bPHOTO € OVJIO elHa OT CTOKUTE, M3II0/I3BaHa 32 0OMEH Ha BHOCHA IIPOAYKIVIS, HO
TO3M TIPOLeC € BCe Ollle TPYAHO paslo3HaBaeM apxeonorndeckn. OCBeH 3aBUCUMMU IIPOU3BO-
IWUTeNN, BbB BbTpellHa Tpakus ca ChIecTBYBaIM CHIIO ¥ YaCTHM 3aHASTYMY U THPrOBLM, a
Ha/IMYMeTO Ha [1a3apy e 3aCBUAETE/ICTBAHO ole B V B. Ip. Xp.
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I'TTABA IV. CbXPAHEHIE HA 3bPHEHU KYJITYPU

EcrecTBeHO Ipopb/DKeHMe Ha IIpolieca Ha Ky/ITUBUPaHe, XX'bTBA I II'bPBOHAYATHA 00paboT-
Ka Ha 3bPHEHNTE KYJITYPU € TAXHOTO ChbXpaHeHue. [IpocTpaHCTBEHMAT aHa/MN3 Ha OCTAaHKY OT
006paboTeHO 3BPHO, CBIOBE VI CTPYKTYPM 3a ChbXpaHEHNe XBbP/IA CBET/IHA BbPXY BbTpeIIHaTa
Ce/MIIHA IVIAHMPOBKA M aCHEeKTM Ha COljMa/HaTa opraHmsanys. PasHooOpasHuTe MeTony Ha
CbXpaHEeHNe PasKpUBaT HUBOTO Ha TEXHOIOTMYHO No3HaHMe. ChbCTOAHNETO, B KOETO C€ ChX-
paHABAT 3bpPHEHUTE XPaHY, KAaKTO ¥ BUABT HAa CAMOTO XpaHWINILE — sIMa, KepaMUYeH CbJ, WIN
IIOCTPOIJiKa, € TI0Ka3aTesl 3a IpeJHa3sHaueHNeTo Ha npopykumuATa. He Ha mociefHo MACTO, U3-
C/lefBaHeTO Ha IpyIaraHuTe MPaKTUKM 32 CbXPaHEHNe e OT rojIAMO 3HaueHNe 3a Bb3CTaHOBKa-
Ta Ha MMOJINTUYECKaTa ¥ COLMA/IHA OPraHM3aLMA B MUHAIOTO, 3aCBU/IETE/ICTBAHM B KOHTPO/IA U
PasIpOCTpaHEHNETO Ha 3eMefie/iCKa PO yKI M.

IV.1. MOJEIN 3A CbXPAHEHUVE HA 3bPHEHU KYJITYPU

/360pbT Ha oIpesieNieH MeTOJ, 32 CbXpaHeHNe 3aBJUCH OT PefyLia IPUPOSHM (PaKTOPH, KAKTO
¥ OT IpeJHa3HAYeHNeTO Ha IIPOYKIMATA — 32 [IOCEB MIN 33 eKe[lHEBHA yroTpeba.

IV.1.1. AMI

Ynorpe6aTa Ha My, 06MasaHy C IIMHA U C/IaMa, PasIONOXKEH!U B paMKNUTE Ha >KVINILETO
VIV B HETOBATa HEIOCPeCTBEeHa O/IM30CT, € YeCTO IIPAKTUKYBaH METO, 32 CbXpaHeHMe B THElll-
HITe O'BITapCKM 3eMU Ollle OT IPAVCTOPUIECKNUTE IepMOAM. YCIENIHOTO ChbXpaHeH)e Ha 3bPHO
3a I'BTBI IePHOJ, OT BpeMe B 3aIledaTaHa AMa Ce Jb/DKI Ha aHaepoOHaTa cpefja B AMaTa, KaTo B
Pe3y/ITaT ce MOAAbpKa HOCTOSHHO HIBO HA BIAYKHOCT 1 HUCKA TeMIlepaTypa.

Pesynrarute ot excrepumenty, nposefeHu B Guiting Power, HOxHa Bemukobpuranus,
II0Ka3BaT, Ye Hail-eeKTUBHMAT HAYMH 3a 3alla3dBaHe Ha 3BPHOTO CYXO U HE3aMBPCEHO € ChX-
paHABaHETO MY B He3alledaTaHa, IIOKPUTA fAMa, KOETO CBIIO TaKa MO3BOJIABA HAOMIONEHNETO
MY M OCUTYpsIBa IIO-JIeCeH JOCTBII IO ChAbpKaHMeTo Ha AMaTa (Marshall 2011, 80-164). Et-
HOrpad)CKu U eKCIIepYMEeHTATHY IPOyYBaHNUs IeMOHCTPUPAT, 4e 0OMa3BaHEeTO Ha sAMaTa He e
OT ChIIleCTBEHa HEOOXOAVMMOCT 32 YCIIETHOTO ChXpaHeHne Ha 3bpHOTO (Reynolds 1974, 127).
MHOTrOKpaTHOTO OTBapsIHe Ha 3allevaTaHa sIMa BOAY /IO B/IOLIABaHe HA KauyeCcTBaTa Ha 3bPHOTO.
CrefioBaTeHO IMMTE Ca MOAXOASAILIN 32 CbXpaHeHVe Ha TOIIMO KOIMYECTBO 3bPHO 3a Ib/IIK
HIepUOAM, HALIpUMepP MeXAy X'bTBa 1 cento6a. [Ipomykimsara 3a BceKujHeBHa yrioTpeba e cbxpa-
HABaHA B CB/IOBE, KOLUIHUIV VIV JPBEHN CaHABIM. ToBa ce IIOAKpeIa KaKTo OT eTHOrpadcKm
IpYIMepH, TaKa U OT aPXeOJIOTMYeCKNTE OTKPUTHL.

IV.1.2. CbJOBE I CbOPBIKEHNA 3A CbXPAHEHUE

EnHOBpeMeHHOTO ChIl[eCTBYBaHe Ha Pa3/IM4YHM METOAY 3a ChbXpaHeHNe Ha 3bPHEHY IIPOAY-
KTV (KepaMIYHY CHJOBE, ChOPBKEHNUA C pasindHa GopMa 1 KOHCTPYKIMSA, IVIETeHN KOIIHUIIN
U 'bPBEHNU CaH/BbIIM) € 0OYC/IOBEHO OT CIeM(PUIHOTO IIpefjHa3HAuUeHNe Ha IPOAYKIMATA — 3a
II0CEB M/IM KOHCYMAILs 1 € M3I0/I3BAaHO C Iie/l 1a Ce HaMaJlu PICKa OT HeIPeABI/IeH MHIINEH-
TU — TIOXKap, Kpaxba 1 T.H.

IV.1.3. CbCTOAHME HA ITPOOYKIIMATA

ChbCTOSHMETO, B KOETO Ce ChXPaHABAT 3bPHEHUTE KY/ITYPH JaBa LleHHa MH(OPMALVA 32 TAX-
HOTO IIpeIHa3HaueHNe — CbXPaHABAHNU 3a KPAT'bK M/ IBII'BT IIEPUOT, 33 Qypaxk MIm 3a KOHCyMa-
IV M TIOCEB, M CBUJIETE/ICTBA 3a IIPAKTUKYBAaHUTE METOAM Ha K'bTBA. Te3u TaHHM OT CBOS CTpaHa
MOTaT Ja pasKpMAT IOTEHIMajIa Ha CPEICTBATa 3a IpennTaHye (KOIu4ecTBO Ha IPORYKLUATA),
HVMBOTO Ha TEXHOJIOTMYHM yMeHUs (KOHCTPYKLVS Ha 3bPHOXPAHWININATA) U pelIeHNs, Ipo-
IVKTYBaH) OT MKOHOMIYECKV IPUYMHY (HalpyMep “BUCOKA™ )KBTBA U C/IeOBATETHO IT0-MaJIKa
HeoOXOIMMOCT OT yroTpebaTa Ha C/1aMa VI 3acsIBaHeTO Ha OIIpefie/ieHN KYITypu 3aefHo). Pe-
3y/ITaTUTe OT apXe0OOTAaHNYHM U3CTIeABAHNA OT OOEKTY OT IIPANCTOPUIECKI IEPUOAM U e/THIAC-
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THUYECKaTa €110xXa Ha TEpUTOPUATA Ha B’b}II‘apI/IH TI0Ka3BarT, 9€ IIO-TO/IAMA JacCT OT IIPOAYKIMATA €
6una CbXpaHABaHA B HEOBBPIIAHO CbCTOSAHUE. ToBa IIpeario/aara CbXpaHeHme 3a I'b/Ipr II€EpMon,
HO MOJKe€ [1a OTpa3sBa 11 HEJOCTUT Ha pa60THa PpBPKa I10 BpeM€ Ha JXK'bTBa. Ilo-HaTaTpIIHATA o6pa—
60TKa Ha K/1acoBeTe e 6uia OCBhIIECTBABAHA Haﬁ[-BepOHTHO Ipean KOHCymanus:.

IV.2. CbXPAHEHVE HA 3bPHEHU KVYJIITYPU B TPAKNA IIPE3 KbCHOKE/IA3HATA
EITIOXA

Maxkap u mHoro manko (I[Ipumoxxenne Bl), mucMmeHuTe cBeleHMsI, KOUTO CIIOMEHABAT Xpa-
Hymima B Tpakus, MOKa3BaT ChILIeCTBYBAHETO HA ITOJI3€MHY ChOPBKEHNUSA C TaKaBa QYHKIMA.
[IpoyueHnu ca ronsam 6poit smu, gatupanu B I xu. mp. Xp., KaTo criopej; MHO3MHCTBOTO M3CIIe-
moBareny QYHKIMATA Ha T. HAP. AIMHM II0/IeTa € CBbP3aHa C pUTya/lHy IPakTUki. [loBceMecTHO-
TO PasIpPOCTPAHEHNE Ha IMTOCK I'M HapeXJa CpeJ] XapaKTepHUTE METOAM 3a ChbXPaHEHMe IIpe3
KJKE, HO XapaKTepbT Ha TAXHOTO ChI’bP>KaHNe HEBMHATK € CUTYPEH.

IV.2.1. MU 1 HASEMHMU CTPYKTYPU

Jlokaro 6poAT Ha AMUTe, perucTpupanu B Tpakua u gatupanu B I xus. mp. Xp., e ronam, Tax-
HOTO MAeHTUPMLMPaHe KaTO 3bPHOXPAHIIININA Iajled He € CUTYPHO U B IIOBEYETO CTydal 3aIIb/I-
HUTEJIAT M BK/II0UBa pasHooOpasHy MaTenpani. Tps6Ba fa ce uMa mpefBuz obade, 4e HofgoOHN
CHOPBKEHMS 32 ChXpaHEeHMe Ce OTKPUBAT C MIPOAYKIVA B TAX CAMO IIPU BHE3AITHOTO M30CTaBsAHE
Ha o6exTa. B Tpakust ca pasrpaHuyeHn iBe OCHOBHM IPynu MU Ha 6a3aTa Ha MECTOIO/IOKEHe-
TO ¥IM: a) sIMU TIOF Moryyu 1 6) simyt u3BBbH Hekpomonu (lfeopruesa 1991, 1-11). Bropata rpymna
BK/IIOYBA SIMJTE B paMKITe Ha CeNINA, IMHUTE IT0JIeTa U Te3V, Pas3lONOXKeH) B CBETV/ININA.

Jokato ¢yHKIMA Ha sAMWUTe, PETUCTPUPAHM B PaMKNUTe Ha CENINA, KAKTO M Ha HAKOU OT
ITOKYMEHTUpPAHUTE JIeKM KOHCTPYKIVY KaTo ChOPBXEHNUs ChC CTOIAHCKO IpefHa3HaueHue e
II0-CUTYPHA, TO MHO3MHCTBOTO IIPOYYBATe/IV MHTEPIIPETUPAT JOKYMEHTUPAHUTE B IIOCTIEHITE
TOAMHY 1oBeYe OT 50 IMHM KOMIUIEKCa KaTo CTPYKTYpH ¢ putyanHa ¢pynkius. Toa ce ;bmxm
Ha XapaKTepa Ha 3aIl'b/THATE/IA Ha AMUTE, CBUJIETE/ICTBATA 3a >KMBOTVHCKM 1 YOBEIIKY )KepPTBO-
IPUHOIIEHS, PA3IIONIOKEHNETO Ha SIMITE M3BBH CENMNIa, Ab/IraTa UM YIOTpeOa 1 IOBTaPSILIN
ce yepTu. Pasriexxpaiikyt OTHOBO apryMeHTITe B IOIKpeIla Ha Tasy MHTepIepTanys, B HacTO-
AILIETO M3C/IefBaHe € NpeMIo’KeHa XUIIOTe3aTa, Ye IIbpBIYHATa QYHKIMA Ha AMNUTe e O1Ia 3a
CbXpaHEeHIe, KOeTO € JOBEJIO [0 IPAKTUKYBAHETO Ha CHELUPIYIHN PUTYaIIL.

EnuH oT OCHOBHMTE TOBOAY Cpelly PYHKIMATA Ha AMHUTE KOMIUIEKCY KaTO XpaHWINIIA e
JMIcaTa Ha obMasBaHe Ha CTeHUTe Ha sAMute. ETHorpadcku mapaneny obade JeMOHCTpUpAT,
e 06Ma3BaHeTO He e 3afb/DKuTeNnHO. Cpesl AMHUTE TI0IeTa ChIIECTBYBAT M IPUMEPH Ha SIMIA,
KOWUTO ca 00MasaHV MIM 4MATO BBTPELIHOCT e onajeHa. [IpoydeHuTe AMu IOKas3BaT royisaMo
pasHooOpasue Ha GOopMU U pasMepl, KOETO C'hIIO0 e eTHOTPadCKY 3aCBUAETEICTBAHO IIPY SAMU-
3bpPHOXpaHMINIIA. MeCTOIOMOKEeHeTO Ha AIMHITE II0J/IeTa M3BBH CENMNIA € IPYT OCHOBEH ap-
TYMEHT B IIOIKpena Ha puTyaaHaTa uM QyHKuys. SIMuTe ca Hail-IOAXOAIIN 32 ChXPaHEHVe 32
IBITBI IIEPUOJ, OT BpeMe — 3a 3bPHO, IPefHa3HaueHO 3a 1noces. Crie0BaTeTHO, TAXHOTO MECTO-
IIO/IO)KeHMe B PAMKITe Ha CeMUINaTa He e 3a/b/DKUTENHO. JInIicaTa Ha perncTpupaHy Cenuina B
0/1M30CT 10 IMHITE KOMIUIEKCH, ¢ u3kaodeHre Ha Konpusren u [Inctupoc, Moxe fa ce IbIDKM
Ha CTeIIeHTa Ha 3alla3eHOCT — B CJIy4ail Ha JIeK) IIOCTPOVIKY, TPYHY 3a PeTUCTPYUpaHe VI pas-
PYLIEHM OT MOJiepHa JeifHOCT. XapaKTepbT Ha 3aII'b/IHUTEN Ha sIMIUTE € C/IefBalll apr'yMeHT B
II0J132 Ha KY/ITOBMA MM XapakKTep. Bb3MOXXHO e 06aue pUTyaHUTE IEIHOCTY Jja Ca M3BbPIIBAHN
B OIIpefie/IeHN MOMEHTM OT 3eMeJe/ICKVA KajleHap — IpU M3IIpa3BaHe Ha sAMara OT 3BPHO 3a
II0CEB, CJIefl XX'BTBA, B IIEPUOAN ChC cnaba pekonra u fip. [IpeXogHMAT nepros Mexy )XbTBa 1
cenT6a e M3MCKBaJI IPMHACSHETO Ha JapOBe, 3a fia Ce OCUTYPHU IIOfOPOANE.

Iv.2.2. IIMTOCN

IIpes KJKE nuTtocuTe ca IoBCceMeCTHO paslpOCTPAaHEHM U ce OTKPUBAT B Pa3/lINYHU KOHTe-
KCTV —CTOIIAHCKM, PUTYaJieH U CBbp3aH ¢ obpaboTkara Ha MeTasn. OOMKHOBEHO IMUTOCUTE Ca
BKOIIAHM /IO HMBOTO HA paMeHeTe MM YCTMETO M MOKPUTH C KalaK MM KaMeHHa Itoda. [In-
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TOCHUTE Ca CTy>Ke/N 3a CbXpaHeH)e KaKTO Ha TeYHOCTH Y XPAaHUTE/TH IPOAYKTH, TaKa 1 Ha pas-
JINYHU HEOPTaHMYHM MaTepya. Yorpebara Ha IUTOCU BB BbTpPeIIHa Tpakus mmpe3 pasriex-
JaHVA IepUOT IT0Ka3Ba MPOAb/DKaBaHe Ha YCTAaHOBEHM TPafiuiuy 3a CbXpaHeHme. Peructpupa-
HUTe 3HALlM U TeYaTy BbpXy HAKOU OT ChJOBETe MOXKe Ia CIIY>KM KaToO MHJMKATOP 3a TAXHOTO
IpefHa3HaYeHNe U Ia Jaje MHPOpMaLMA 32 OpraHM3alMATa HA TAXHOTO IPOM3BOJICTBO.

AHanmu3pT Ha MUTOCUTE, OTKpUTK B KompupieH, mokas3pa TAXHOTO MECTHO IIPOM3BOACTBO.
Bpripexn ToBa, ManKuAT Opoit MBLSJIO 3aIa3eHy eK3eMIUISIPHU, KaKTo U (paKTbT, 4e ro/saMa 4acT
OT TSX NPOU3XOKJAT OT KOHTEKCT 6e3 sicHa cTpaturpadus, He IO3BOJIABA Jla Ce IIPOC/IeNN pas-
BUTKE Ha popMmuTe BBB BpeMeTo. ChleCTBYBAT IPMMePY Ha IeYaTy BbPXY YCTUATA HA CHOBeE-
Te, IpefcTaBIABaIIM >KuTeH kiac (fig. 21). BppXy HAKOM OT MUTOCKTE Ca YCTAHOBEHU CIEIU OT
HOIIPaBKY — OJIOBHM CKOOU, GUKCUPAHY B JYIIKY OT BeTe CTPaHM Ha IIyKHaTKHata. [lonpaBku
Ha IUTOCH ca peructpupanu cbiio B [Iuctupoc, Ceromomc n COOPsSHOBO, KOETO IPEJIOIara
TAXHATa BMCOKA CTOHOCT.

B pesynrar Ha npoyuyBaHusATa B ITMcTMpOC ce OTKPUTY MHOXXeCTBO (parMeHTV U M3IISIO
3amaseny nurocu (fig. 22). Bppxy yctuitHus pb6 Ha HAKOU CHIOBe, IPeAy M3IMYaHeTo, ca Ha-
HeCeHN IevaTy, IpefcTaBAmM pasHoobpasun Motusiu (fig. 23). Cpen 3HauuTe, BpA3aHn cep
U3IMYaHEeTO Ha Cha, MMa TaKMBa, KOUTO MPENCTABAT YNCIa, 0003HaYaBaIy 06eM, Teryo, IieHa
wu 6poit Ha cboBe B egHa maptuaa (fig. 24) (Domaradzka 1996, 93; 2005, 302). YcraHOBEeHO
e pasTpaHMYeHNe MeXy QYHKIUATA Ha nmurocuTe oT [IncTupoc mnpes pasnmyHuTe etamy Ha
ChIlecTBYBaHe Ha o0ekTa. Taka, jokaTo mutocute oT Crpaga 1 ca crykeny 3a CbXpaHeHue Ha
TEYHOCTY U XPAaHUTE/THY IIPORXYKTH IIpe3 BTopaTa (a3a Ha 00eKTa, TO B CefiBalaTa Tpera dasa
Te ca CBBPIXKaIU Bofja U ca PYHKIVOHVPAIK BbB Bpbh3Ka C MeTATyprUyHaTa JeHOCT, U3BBPII-
BaHa Ha ToBa MsACTo (Lazov 1999, 342) (fig. 25).

[Turocute, orkputu B CeBronomuc (fig. 26), ca u3paboreHu 1o HauMH, HOKOOEH Ha €K3eM-
mnapute or Konpusnen n Iuctupoc. Peructpupanute o6mo 143 meyara BbpXY YCTUITHNUTE
pBOOBe ca pasrpaHNYeH) B JBe OCHOBHU rpymu. Ilo-ronsamara mbppBa rpyma BKIIOYBA II€9aTH,
HaHeCeHU Npeay u3nJaHe Ha cbaoBete (fig. 27), konto criopey mpoy4yBaTenuTe ca NpegHa3Ha-
YeHY Jla O3HA4YaT pasINyHM IpouU3BOAUTENN. VgesaTa, ye 6ykBaTa X MOXe Jja MapKupa MMeTO
Ha Brajietens Cest III, mpepgnonara chijecTByBaHeTO Ha KepaMM4YHa pabOTWM/IHNIIA IIO]] HETOB
KOHTPOJL B cbIIOTO BpeMe, MAEHTUYHY IIeYaTy, HAHEeCeHM BbPXY ChbI0BE C eJHN U CBILY pasMe-
pu 1 IpoduIM CBUAieTeNICTBA 33 PYHKIMOHMPAHETO HA YaCTHU paboTvnHuLu. BropaTa ronsama
rpyna BKIIOYBA IUTOCU ¢ OYKBU, Bpsi3aHuU criefi uanmyaHe Ha cpposere (fig. 28). Cropen M.
Yn4mkoBa 4acT OT Te3y OYKBU IPefCTaB/IABAT YMC/IA C PA3/INIHM CTOMHOCTY, KOUTO MapKupar
obema Ha cbhoBeTe Win TsixHata IeHa (Hnunkosa 1984, 65). Bpupeku ye e Bb3MOXXHO 1a 6bjie
M3YMC/IeH KallallATeThT Ha HAKOM ChIOBe Ha 0asaTa Ha Tesy 3HaLy My obeMa Ha 3amaseHys
IUTOC, BUIBT Ha TAXHOTO CBABpP)KaHNME U C/IEJOBATETHO KOMNYECTBOTO CBXPAHABAHO 3BPHO
0CTaBa HECUTYPEH.

@parMeHTN OT MUTOCK Ce OTKPUBAT YeCTO CPef 3aII'b/IHNATE/IA Ha AMU OT AMHUTE TI0/IeTa, a B
HAKOM CITy4au LeNMAT CBJ| € CIY)KeNl KaTo KOHCTPYKTMBEH e/leMeHT Ha sAMarta (fig. 29). [Iutocu
IPUCHCTBAT CBIIO U CPefi MaTepuaInTe, OTKPUBAHY B CBETHU/ININIA.

Iv.2.3. JPYIU CbOPBKXEHV S 3A CbXPAHEHUE

OcBeH nuTOCH, 32 3BPHOXPAHNMININA Ca CITYXKeU U APYTY KePaMUYHU CBHOBE C IO-MaJIKI
pasMepu, KaKTo ¥ KOHTeIHepy, M3paboTeH) OT HeTpaeH MaTepyaJl, YMATO Halpasa e 6uia no-
eBTVHA U € M3VCKBA/IA II0-Ma/IKO YMEHMA.

IV.3. COOMATHU 1 NKOHOMMWYECKU ACIHEKTU HA ITPAKTUKUTE 3A CbXPAHE-
HMWE ITPE3 KbCHOJKEISI3HATA EIIOXA B TPAKUA

Ponsra Ha cbXpaHeHMeTO Ha XpaHUTE/IHM IPOSYKTY 32 Bb3HMKBAHETO U KOJIAIlca Ha Jiepap-
XMYHM OOIlecTBa e MIMPOKO JUCKYTUpPaHa 3a pasINyHy KyITypu u nepuopu. PasHoo6pasHu
IPUPOSHM U COLMATHY (PAKTOPU MOTAT Ia IPUYMHAT HeJOCTUT W 3aryba Ha pekonrara. C e
fla ce HaMaJIM TO3Y PUCK U JIa C€ OCUTYPAT HeOOXOAUMNTE XPaHUTETHN 3aIlacy, ca MIpUIAaTaHy U
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IPOIBb/DKABAT [ja Ce IPAKTUKYBAT PAa3/IIMIHM METOAY — 3acCaX/JaHe Ha Pa3/IMIHM KyITypH, (ppa-
TMEHTAllMA Ha 3eMATA, IIpece/IBaHe, pasMAHa U CbXpaHEHMeE.

ITpes KOKE B Tpakus e 3acBueTe/IcCTBaHO €JHOBPEMEHHOTO M3IIO/I3BaHe Ha Pas3/IMYHU CHO-
PBXKeHMA 3a ChbXpaHeHe — IINTOCH, II0-Ma/IK/ KepaMIYHU Cb/IOBe, KOHTETHepH, U3PabOTeHN OT
HeTpaeH MaTepuain u AMu. Hamramero Ha TakoBa pasHOOOpasie MOXKe Jja ce [Ib/DKY Ha Heo6x0-
AVMMOCTTA OT HaMaJIABaHe Ha PYCKA OT 3ary0a Ha PeKOITaTa, KAKTO ¥ Ha PA3MIMYHOTO MpefiHas3-
HayeHMe Ha IPOAYKLUMATA B OTAENHUTE ChOPBKEHNA. [0IAMOTO KONMMYECTBO IUTOCHU, OTKPUTH
B IIPOYYEHUTE IPafICK/ LIEeHTPOBE MOKa3Ba, Ye Te Ca CIy>Ke/lIM 332 ChbXpaHEHMe Ha XPaHUTETHU
3alacy 3a IMpeKTHa KOHCyMalusA. SIMuTe B moBeyeTO C/Ty4ay ce OTKpMBAT M3BDH CeNMIATA U
BEPOATHO Ca CIY>Ke/IN 3a ChbXPaHEHMeE 3a IO-AbAru nepuopu. CbXpaHeHMeTO Ha 3bPHEHM KYII-
Typu B Tpakus ce e peamm3npasno Ha IOMAILIHO HUBO. V3uncieHnATa 3a HeOOXOMMOTO KOMN-
94eCTBO 3BPHO 3a €JHA FOJjMIHA KAKTO U KallallUTeThT Ha PETUCTPUPAHNUTE B IPaJICKUTE IIEeHTPOBE
CBOPBIKEHMA 32 ChbXpaHeHNe [T0Ka3Ba, 4e HaceJIeHNETO B IPajloBeTe BEPOATHO € PasuuTano Ha
nasapa MM € CbXpaHABaJIo IOBeYe NPOAYKIMA U3BDH PAaMKUTE Ha CEIUILETO.

IV.4. 3AK/IIOYEHVE

Ommcann ca pasnMYHNUTE METOAY HA ChbXpaHeHMe 1 TexHuTe crienyduky. CbXpaHEeHNETO B
AMIU € elHa OT Hali-pasIpOCTPaHEHNTe IPAKTUKY, 3aCBUIETEIICTBAHO eTHOTPAaCKIL ¥ apXeoyIo-
riudeckn. Pasrrenanu ca mpeflaranuTe OT pefilia IpOyYBaTe/I ApryMeHT IPOTUB QYHKIATA
Ha sAIMUTE B T. Hap. AMHU noneTa B Tpakusa npes K)KE xaro xpanmmmma. bes a ce uskmousa
IPAaKTUKyBaHETO Ha PUTYaTHM [IeJICTBMA, € M3Ka3aHa XMIIOTe3aTa 3a I'bPBUMYHOTO IIpeJjHa3Ha-
YeHle Ha AIMIUTE MMEHHO 33 CbXpaHeHMe Ha MPOAYKLMA 33 JbI'bI IIepUOJ, OT BpeMe. 3bpHEeHN
KyITYpPH, IpeJHa3HaYeHM 32 BCEKU/IHEBHA KOHCYMallM, Ca ChbXPaHABaHA B IIUTOCH, I10-MaJIKM
KepaMIYHI CB/IOBE U CHOPBKEHNA, U3PAOOTEHN OT HeTpaeH MaTepyall.

I'TABA V. CbOPBIXEHMA 3A CMUIAHE HA 3 bPHO

Heo6xonumocTTa 0T 06paboTKa Ha 3bPHOTO IIpey KOHCYMalys e JoBesa [0 n3o0peTsBa-
HETO Ha pa3/IMYHU METOAY 3a HeroBaTa MexaHM4Ha 1 TepMudHa obpaborka. Hacrosmara riaBa
IIpefCcTaBs Pa3BUTHETO HAa XPOMETHUTE KaMbHI OT IPAaNCTOPUATA 10 PUMCKMIA TIepUof, KOTaTO
npy pabora ¢ MeTHMIIATa 3a ITBPBM ITHT 3aII0YBA Jla Ce M3I0/I3Ba XMBOTUHCKA cima. Makap n
CpaBHUTENTHO OABHO, XPOMETHUTE KAMBHY THPILSIT TEXHOIOTMYHO Pa3BUTHE BB BPEMETO, U3-
paseHo B [osABaTa Ha METHUIIY, TPy paboTaTa ¢ KOUTO ce yBeIn4aBa KOMIIecTBOTO U Ce MOJ0-
OpsiBa KaueCTBOTO Ha NMPOAYKIVATA, KaTO B CBHIJOTO BpeMe ce HaMa/IsiBaT HeoOXOoMIUTe YCu-
nus 3a pabota. [Ipes KIKE TakaBa mHOBanus npencrapisaBar T.Hap. ONMMHTCKY MeTTHULIN.

V.1. PA3BUTUE HA XPOME/IHUTE KAM'bHU
V.1.1. TIPAUCTOPUYECKU XPOME/THU KAMBbHU

PbyHaTa MenHUIA ce CBCTOM OT ABAa KaMbKa — JOJIeH (HEIO[BIDKEH) U TOpeH (IOfIBVDKEH).
[Ipu cemnoBuAHMA XpOMe/l TOMHMUAT KaMbK € C M3Ib/DKeHa (GopMa ¥ KOHKaBHa paboOTHA I10-
BBPXHOCT. VI300pakeHNA B €IUIIETCKM IPOOHUIN, KaKTO U GUTYPKH U TepakoTu oT Erumert u
["'bpriyis, mokas3BaT Ha4MHA Ha pabora cbe cemoBupeH xpomern (fig. 30). ITonsakora xapakTepbT
Ha M3BBPIIBAHOTO JIETICTBYE HE € CUTYPEH, KaKTO € B CIy4as ¢ TepakoTara oT Anononns Ilon-
TUKA, YMUTO pblie nmuncsar (fig. 31).

PbyrnTe MemHMIM ca 61N HeOOXOAMMY BbB BCEKMIHEBMETO Y Ce OTKPUBAT 4eCTO IIpMU ap-
XeOoJIOTMYeCKM Ipoy4YBaHuA Ha cenuiia. OCBeH M3NONI3BAHM B €KeJHEBMETO, T€ UTPAAT BaXKHA
po/A U B MIpaKTUKYyBaHUTe putyanu B Tpakusa npes nanoro I xun. np. Xp. [lenonupanero Ha
XpOMe/N Ha CBeTWINIILA Ha BbPXOBe U IMHM KOMIIJIEKCH € 3acBujeTencTsaHo ole npe3 PIKE.
[IpakTukara npopbmkasa u npes KJKE, korato ocBeH cefIoOBUAHM XpOMeNN ce OTKpPUBAT U
Onuutckn MenHUIY. CeIJIOBUJHUTE XPOMENM Ca paslpOCTPaHeHN IIOBCEMECTHO IIpe3 Ipanc-
TOPUYECKNTe MEepPUOAM ¥ MPOAB/DKABAT Jla Ce M3IIO3BAT 1 IpeobIafaBaT U Cjefl IosABaTa Ha
OmmHTckaTta MenHMIa mpe3 V B. mp. Xp. Bp3MoxkHO o6sAcHeHMe 3a TOBa e, 4e MOCeHNUTE Ca
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OVIN TTO-CKBIIN OT IVIefIHA TOUKA Ha HeOOXOMMM YMEHMA ¥ BpeMe 3a U3paboTKa I C/IefoBaTeI-
HO He ca OM/IV TOCTBITHY 32 BCSAKO TOMaKWHCTBO.

V.1.2. OJIMHTCKA ME/THUTIA 1 POTAIIIOHEH XPOME/JI

[TosiBara Ha ONMMHTCKaTa MeTHNIA O/IeXX) HOB eTall B Pa3BUTUETO HAa TEXHOJIOTUATA HA CMU-
naHe. TepMMHBT e BbBefieH B 06pbieHye oT L. Moritz, T KaTo TO3M TUII XpOMENN Ca OTKPUTHI
npu npoyusanuATa Ha OmuHT. VigeHTnduImpaneTo MM KaTO METHUYHY KaMBHY ITPYHAITIEKN
Ha W. M. Flinders Petrie, a nso6pakeHnsaTa BbpxXy /Be Merapcky Kymy II0Ka3BaT MeTOfia Ha
pabora ¢ tax (IIpunoxenue B.2.18; 19) (fig. 32).

TopanAT kaMmbk Ha ONIMHTCKAaTa ME/THNIIA € Hall-4eCTO C IPaBOBbI'bIHA W/IM KBaJpaTHa popma
U BITbOHATIHA, C IVIABHO CITYCKAIlV Ce HAaBBTPe CTeHU, KOUTO BOAAT 1o TeceH oTBop (fig. 33).
OO6uKHOBEHO Ha IlepBasa ca Pas3IoIOKeHM IBa >K1eba, B KOUTO Ce 3aKpellsd JbpBeHa PBXKKa.
JpbKKaTa e 3aKpellsdHa B eVHNIA CU Kpail 3a BepTUKAJIeH IPDBT, a JPYTUAT € CIy>Kell 3a 3aXBa-
maHe. CMIIaHETO Ce € OCBILECTBABAJIO Ype3 IbIOBUIHO JBIDKEH)E Ha TOPHUA KaM'bK HAJIABO U
mscHo (figs. 34, 35). JomauAT kaMbK Ha ONMMHTCKaTa METHUIIA € C IPaBO'BI'bTHA M/IM KBaZpaTHA
¢dopma. Bppxy paboTHMTE TOBBPXHOCTM HA [iBaTa KaMbKa 4eCTO IPUCHCTBAT BpA3BaHuA (fig.
36). Bb3MOXHO € ¥ Ha/IMYNETO Ha JOI'BTHUTETHYU AYIIKN WIM 5k/ie60Be Ha HAKOS OT BHHIIHUTE
CTpaHM Ha TOPHUA KaM'bK, CIIY)Ke/I! 3a HOI'bIHUTETHO (PUKCUpaHe Ha PBKKaTa KbM KaMbKa
(fig. 40).

ONMHTCKY MeTHULM ca OTKPUTY Ha peanuiia MecTa B VI3TouHa u LlenTpanna Espona, 3anagHa
Asusa n CeBepna Adpuka. Kaprara Ha pasnpocTpaHeHMeTo VM ITI0Ka3Ba INIcaTa MM B 3aragHa
EBpomna (fig. 37). Toa ce mb/mKu Ha ¢axTa, 4e B Ta3M YaCT HA KOHTMHEHTA € OVUI M3IONI3BaH
POTALMOHHMAT XpoMerl. Toll ce CbcTOM OT HENMOJBVIKEH JIONIEH U TIO/IBVKEH TOPEH KaMBK ChC
CHOTBETHO KOHBEKCHA ¥ KOHKaBHa pabOTHM NOBBPXHOCTU. [OPHMAT KaMBK MMa B [IeHTbpa CU
OTBOP, VI3IIOJI3BaH 3a 3aKPEIAHETO MY K'bM JOJIHIA U 32 M3CUIIBaHE HA 3BPHOTO, KAaKTO 1 >KJ1e6
3a gpbxkara (fig. 38). Kpprim xpomenn ca gokymentupanu B Kapraren u Cesepna Vcnanus B
obextn ome ot V B. mp. Xp. OTkpuBanu ca cbuio B fOronsrouna Aurmus, @pannus, lepmanus
n Yexusa ot IV B. mp. Xp. HaceTHe.

Haii-pannnar npumMep Ha ONMHTCKA MeTHMIIA € OTKPUT B I'bpLMs, faTupaH B MOC/IefHATa
4eTBBPT Ha V B. p. Xp. Cropex R. Frankel nmpousxomgsr Ha To3u T xpomenu TpA6Ba aa ce
Tbpcu B VIsTouHOTO CpennseMHOMOpue — AHATONMNA WIM KOHTMHEHTanHa ['bp1usd, OTKbAeTOo
ce pasmpoCTpaHsBa Ha 3amaj] Hail-BeposTHO upes rpbukuTe Komounctu (Frankel 2003, 17-18).
O6paTHa e IT0cOKaTa Ha poTalMOHHATa MeMHuIa. HammuHuTe faHHM IOKa3BaT HEVHMSA IPON3-
xop B llentpanna mnu 3anagna EBpona, oTKbeTO ce paspocTpaHABa Ha U3TOK C PUMCKOTO
saBoeBaHne (Runnels, Kardulias 1995, 127). KpprmsaT xpomen goctura ['sprus B I B. ip. Xp. u
I1aBHO 3aMeHsA OnMMHTCKaTa MenHuna. JIumncear npuMepu Ha ONMMHTCKM MeTHUIM OT I'bprns,
natupanu ciep 11 B. c. Xp.

V.2. OJIMHTCKM MEJTHIIIN OT TPAKV . PASIIPOCTPAHEHME U TUIIO/IOT VA

B Tpaxusa OnMmHTCKM MeTHUIIM C€ OTKPUBAT B CENNIIA, CPEJl KOUTO OCHOBHUTE I'PAJICKN 1€H-
TPOBE BBB BBTPEIIHOCTTA, KAKTO U Ha KY/ITOBM OOEKTY — CBETIINILA HA BbPXOBE I AMHI KOM-
wiekcu. He mmuncar u crydariam Haxopk (fig. 39). Bp3MoxHO e MankuAT 6poit Ha perucTpupann
JOTHY KaM'bHU Jla Ce Ib/DKM Ha (PaKTa, 4e Te He ca apXeoJIOrMIecKy pasnosHaT (ako ca BbB ¢par-
MEHTUPAHO CBCTOSIHYE) WM ca OVIIM IPeusIoN3BaHy KaTo CTpOuUTeieH Martepua. TpsoBa ja ce
orbenexu obade, ye TOPHUAT KaMbK Ha ONMHTCKATa MeTHMIA € TO3M, KOITO IIPNUTeXKaBa HOBU
4epTH, JaBa Bb3MOXKHOCT 3a M3TPaXK/jaHe Ha TUIIOTIOTVIA U YMATO M3PabOTKa € M3MCKBAIa YMEHMA.

V.2.1 HAXOJIKU OT CEJIMIIIA

@QparMeHTHpaHM U U3LSANO 3alla3eH) FOpHU KaMbHU OT ONIMHTCKY METHUILM CA OTKPUTHU
npu paskonkure Ha CeBrononuc Mmexay 1948 n 1954 r. Ome ToraBa npoy4yBaTennuTe IpaBUIHO
UIEHTUPUIMPAT HAXOAKUTE C XPOMETTHU KaMbHY OT HO-HAIIpeHa/I TUII 1 II0COYBAT O/IM3KNUTe

125



uM napanenu ¢ npumepu ot Onunt, [Ipune, [lenoc n Ceseproro Ilpuyepromopue. ONMHTCKM
Me/THUIIM ca OTKpuUTH o B [Tuctupoc n Co6opsaHOBO.

V.2.2. HAXOJKM OT PUTYAJIEH U IIOTPEBAJIEH KOHTEKCT

JlerioHMpaHeTo Ha XpPOME/THY KaMbHU Ha KY/ITOBU 00EKTI — CBETM/ININA HA BBPXOBE U AMHU
noneta (fig. 41) e MHTepIpeTNPaHO BBB BPb3Ka C IMPAKTUKYBAHNUTE PUTYa/IN, CBBP3AHM C 10-
ManIHoTo oramile u/ ywim mwiopopoauero (feopruesa 1991, 7; Hexpusos 2006, 408). Topen ka-
MBK Ha ONMHTCKa MeTHUIA ¢ HellpaBWiIHa GopMa 1 rpy6a n3paboTka IpOM3X0XKAa OT MOTIIIA
Ne 93 ot nexkpomnosna Ha [llunka. BbaMOXXHOCTTa XpOMeNHNUTE KaMbHM Jla Ca M3IIO/I3BAHU B I10-
rpeb6aTHM IPaKTUKY, obade, ce Hy)XJae OT IPUBEXAAHETO Ha IOBede IPUMEPU CbC CUTypeH
KOHTEKCT Ha OTKpMBaHe.

V.2.3. OJIMHTCKUN MEJTHUIV 1 OBPABOTKATA HA PYJIA

[TppBryHaTa QYHKINMA Ha XPOMETHUTE KaMBHY € CMIIAHETO Ha 3BPHO M IIPOU3BOACTBOTO
Ha Opamrno. V3monsBaHeTo M 3a CTpUBaHe Ha APYTU MaTepyai, HalpuMep 3a Io/Ty4aBaHe Ha
IUTMEHTH, € 3aCBUIETENICTBAHO OLIe OT NMPAUTOPUYECKNUTE Iepuogu. PpuHNM MelTHUIM ca CIy-
JKEM U 3a CTPUBaHe Ha pyJa. Bb3MOXXHO e eK3eMIIIIpUTe OT CBETU/ININATA Ha BPBX babsika
gyka u Apia Terne (fig. 42) cbIo 1a ce CBBP)KAT € IPAKTUKYBAaHNUTE TaM MeTa/Ty priUYHY JeITHOCTH.

V.2.4. CIYYAVIHU HAXOOKI

bpoaT Ha peructpupennte pbB BbTpenrna Tpakysa OMMHTCKY MeTHUIIY HApacTBa 3HAYMUTEN-
HO KOraTo ce J06aBAT Cy4aiHO OTKpUTKUTe Haxopku. KapTupaHeTo nM 1mosBosiBa Ja ce pas-
VPV TEPUTOPUATHUAT OOXBAT Ha PasIpOCTpaHEHMe Ha TO3Y B/, XPOMEIY, a OIVICAHVETO M
IOITBb/IBA TUIIOIOTMYHOTO pasHOOOpasue.

V.2.5. TUIIO/IOT A

[TpepnoskeHaTa B HACTOALIETO M3C/IefBaHe TUIIONOTMA pasIieXfa TOPHUTe KaMbHU Ha
ONMuHTCKM MeTHUIM OT Teputopusita Ha bparapusa. OcCHOBeH KpuTepuil 3a OIpefe/isHeTO Ha
TUIOBe e popMara Ha KaM'bKa 1 BITbOHaTHMHATa. PasrpaHuyenu ca yetnpu Tuma. Pasmmannre
MEeTOJM 3a 3aKpeIlsiHe Ha JIpBKKaTa (C eayH, Ba i 6e3 >xie60Be BbpXY IepBasa Ha TOPHMA
KaM'bK) Ca M3II0/I3BaHM 32 OIIPee/IAHeTO Ha Tpy noaTnia. HamaneTo mmm oTcbcTBUETO HA JO-
I'b/IHUTE/THY Ha4MHM 32 3aKpellsiHe Ha APbXKKaTa KbM KaMbKa (XOpU30HTaJIeH Jk1ed v JyIl-
Ka) CIy>KU 3a pasrpaHN4aBaHeTo Ha Tpy BapuaHTa (fig. 43).

Haii-yecro cpemjanusaT tun OMMHTCKA MeJTHUIIA OT pasI/IeKIaHus paiioH e Tuil I, xapakre-
pusupalll ce ¢ IPaBOBI'bIHA WM KBaJpaTHa popMa Ha KaM'bKa 1 BITbOHATMHATA, YUUTO CTEHNU
Ce CITyCKaT IIaBHO HaBBTpe, mociefaBaH oT Tul Il (¢ mpaBobrbiHa Mau KBafgpaTHa Gpopma Ha
KaM'bKa U BIUTbOHATMHATA 1 CTEHY, CITYCKAIIM Ce TePIIeH/IMKY/IIPHO HaBbTPe), efVH eK3eMITIIP
or tun III (c BprpbHaTHHA ¢ popMa Ha menepyna) u aBa ot vl IV (¢ HermpaBwiHa ¢popma Ha
KaMbKa U BOrbOHaTMHata) (figs. 44, 45, 48). Cropes KOHTEKCTa Ha OTKpMBaHe IpeoOragaBaT
ONMMHTCKM METTHULIM OT CETNIIA, HO pasjiKaTa B Oposi Ha Te3), PeTUCTPUPaH Ha KY/ITOBM 00eK-
TU, € He3HAYMTE/THA 1 Ce IB/DKI Hall-BepOATHO Ha CTelleHTa Ha rpoyuBaHe (fig. 46). 3a MoMeHTa
He e Bb3MOXKHO JIa Ce IT0COYM 3aBUCYMOCT MEX/Iy XapaKTepa Ha 00eKTa (cenie, CBeTUINIIe) 1
tuma OMMHTCKA MeTHUIA KaKTO ¥ Bpb3KaTa Ha OIpefe/ieH) TUIIOBE C'hC CIel[ValHy JefTHOCTI
(cMmmaHe Ha pypna wuu 3bpHO) (fig. 47).

OmnpepensaHeTo Ha TOYHOTO BpeMe Ha NpoHMKBaHe Ha ONMMHTCKaTa MenmHuna B Tpakus e 3a-
TPYZHEHO OT MaJIKVIsl OOl CUTYPHO JaTMpaHM IIPYMePH, KaKTo U OT (aKTa, ye ChIIecTByBa 3ac-
THIIBaHe Ha BUJIOBETE METHUIY — CEJJIOBUIHMAT XpOMe/I IPOJb/KaBa Jja Ce M3IO0I3Ba U CIIef
nosiara Ha OnyHTCKaTa MenmHnna. Hait-paHo gaTupaHusT ekseMmisap B ['bpiius ce oTHACsA KbM
nociegHaTa 4eTBbpra Ha V B. p. Xp. OMMHTCKaTa MeTHUIIA Ce PasIpoCTpaHsaBa ObP30, JOCTHU-
raviku Cunyus u FOxxna @paunnus B cpegara Ha IV B. p. Xp. Haxogkure ot C6opsinoBo, Ce-
Brono/mc u I[IncTupoc mokassar, 4e B paHHOEMMHUCTIYECKUA NIePUOL 3HAHUETO 3a U YIIOTpe-
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6ara Ha ONMMHTCKaTa MeTHNIIA € JOCTUTHAJIO TPAKUIICKUTe 3eMu. [IpuMepuTe OT CBeTH/INIIIETO
Ha BpbX babsmika uyka, gatupanu BbB II - I B. mp. Xp., CBuieTe/ICTBAT 3a NPOAB/DKUTETHATA
ynorpeba Ha TO3M BUJL XPOMEJII.

V.3. ITPOM3XOA 1 ThbPIOBMA HA O/IMHTCKN MEJTHUIIN

VpenTuduipmpaneto Ha M3TOYHMIUTE HAa CYPOBMHA 3a M3pabOTKaTa Ha MEMTHIYHY KaMbHI
II03BOJISIBA JIa Ce OINPENe/ISAT LIEHTPOBe Ha MPORYKIM ¥ Jja Ce IMPOCTIesIT Bb3MOXKHY IIBTHUIA
Ha pasnpocTtpaHeHue. B pesynrar Ha nscnensanuara Ha Olwen Williams-Thorpe u Richard S.
Thorpe BBpxy pasnuynu BuoBe XpoMeIHM KaMbHM, ocTpoB Hucnpoc e upentndunmpan xaro
eIVH OT OCHOBHMTe I3TOYHMI[M HA CYPOBMHA 3a HampaBara Ha OMMHTCKM MeTHUIM. MACTOTO e
CIIOMEHATO U B aHTMYHaTa uTeparypa. CypoBuHa oT octpoB Hucnpoc e nsnonssana 3a uspa-
6oTkara Ha 29 OMMHTCKY MeTHULIM, TIpeHacssHu oT Kupenuiickus kopab, moTbHas 671130 Jio ce-
BepHM Opsr Ha 0. Kunbp. VI3BbpIIeHMAT reoXMIYeH aHa/IN3 BbPXY XPOMETHY KaMbHH, CpPefi
konto 1 ONMVHTCKY MeTHUIY, 9acT OT TOBapa Ha ThProBCKY KOpab, HoThHaI B 3anuBa Ilanma,
Vicrianus, no3BoIsiBa ia ce MPOC/Iefy HeroBus MapupyT. ToBa e ¥ eIMHCTBEHMAT CIydail Ha
ONMMHTCKM MeTHUIIY, OTKPUTY 3amafHo 0T Cuiyms.

[Terporpadcku aHanyM3y Ha XpPOMe OT IMHMSI KOMIUTEKC 1Tpy CBUJIEHTpaji TOCOYBAT, Ye 13-
TOYHUKDT Ha CypPOBMHATA € PA3IIOJIO>KEH CEBEPHO U CEBEPO3aIaIHO OT aPXEO/IOTNYeCKIs 00€eKT,
Ha pa3CTosiHNe He moBeyde oT 20 KM. MeCTHUAT Ipousxoy Ha noBedeto ONMHTCKMA MeTHUIY OT
TEPUTOPMSTA Ha BbTpelrHa Tpakus e pefnonoXeH Ha 6a3aTa Ha BbHIIHY Oe/ie3 — TsAXHATA He-
Ope>kHa n3paboTKa B CpaBHEHNMeE C MaIKMsi Opoit IpuMepu, KOUTO ce OTIMYaBaT ¢ fobpa uspa-
60TKa 11 Harogo6sBat Te3u oT ['bp1yA. Bb3MOXKHO e Bropara rpyma XpoMe/ny ia IpefiCTaB/ABaT
BHOC VI J1a Ca JIeJI0 Ha OIMTHY MaiCTOPY, IIPUTeXaBalyl HeOOXOAVMITe 3HAHM ¥ YMeHus. 3a
ia ce MOTBBPAY IPOM3XOfa Ha JUCKYTUPAHUTE MeTHUIM obade ca HEOOXOOVMM MHTEPACIIU-
IUIMHAPHY U3CTIeBAHU.

V.4. 3BAK/IIOYEHUE

[maBara npencTaBs pasBUTHETO HA XPOMETHUTE KAMBHI OT IPAaNCTOPUYECKUTE IEPUOAN 1O
PUMCKaTa eIoxa, KaTo aKljeHTUpa BbpXY MOsBaTa I pasnpocTpaHeHueTo Ha OIMHTCKaTa MeJl-
Huua. [Ipepnoxenara TMIONOrKUA Ha TOpHYU KaMBbHU 0T OIMHTCKY Me/THULIM He TTI0Ka3Ba Pa3BlU-
THe Ha popMITe BBB BPEMETO, HUTO 3aK/TI0UNTENHA KapTHUHA Ha Pa3POCTPAHMETO UM, HO Oe-
JIeKU HAa4aJI0TO B IIPOYYBAHETO HA TO3M TUI XPOMe/N 3a Teputopusrta Ha Tpakus. Yiorpebara
Ha ONMHTCKY METHMIM 33 CMUIAHETO Ha PY/ia, yCTAHOBEHO IIpM IIpUMepy U3BbH bbarapus, e
HOTBBPAEHO U 3a ek3eMIrsipute oT Tpakusa. Ha 6asara Ha kKagyecTBOTO Ha M3pabOTKa ca Hampa-
BEHI IIPEAIIOTIOKEHS 32 IIPOVM3XO0a VIM, KOUTO 0Oade ce Hy>KIasAT OT SOI'bIHUTETHY aHA/TU3N.

I''TABA VI. 3AK/IIOYEHUE

B Tasu rimaBa ca O6OH1€HI/I OCHOBHUTE BBIIPOCH, 3aCETHATI B MI3CTIEABAHETO, U Ca IIpENCTaBe-
HM Bb3MOXHOCTUTE 3a 6’b)IeI_I_H/I IIpoy4YBaHNA.

VI.1. ObOBIIEHVE

Bropara nmonmoBuna Ha I xut. ip. Xp. Oe/te>xy HOB eTan B MCTOpUATA Ha Tpaxus, mpe3 KOMTo
HACTBIIBAT 3HAUUTE/THY IIPOMEHM B IOMUTUYECKATA, COL[MA/IHA VI MKOHOMMYECKA OpTaHM3allVA.
[Tpon3BOACTBOTO HAa 3bPHEHU KYATYPU € 3a€Majio 3HaYUTe/IeH [ B ApeBHAaTa MKOHOMMKA —
OCUTYpPsIBalIK/ HeoOXOIMaTa IIpexpaHa U U3II'b/IHABAMKY POJIsTa Ha THPrOBCKM IPOAYKT. Te-
MarTa 3a 3eMefieNIneTo B Tpakus e IpUB/AKIA HaydeH MHTepec ollje B HayanoTo Ha XX B. Bopmpe-
KI TOBA, TS He e IIMPOKO M3C/IefiBaHa B O'blrapckaTa mreparypa. Bp3amo)xHa npudmHa 3a ToBa
€ KOHCepBaTU3MbT Ha (OpMUTE HA 3eMefle/ICKUTe MHCTPYMEHTH, KOETO OT CBOsA CTpaHa 3aTPy-
HABA U3TPAKIAHETO HAa TUIIOJIOTUA U CUTYPHA XpoHosorusA. Hacrosimero nscnenpaHe mpeacTa-
B/IsIBA VIHCTBEHVAT 10 MOMEHTA MOAPOOeH Iperyies; Ha Lie/Mus Ipoliec Ha IPOM3BOACTBO HA
3ppHeHu KynTypu npe3 KIXKE BbB BbTpemHa Tpakns 1 HETOBUTe COLMAHNM ¥ MKOHOMMYECKN
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acrekTy. EMHCTBEHO ypes chyeTaBaHETO HA apXeO/IOTMYeCKUTe CBUETe/ICTBA C JaHHY OT I1a-
JIMHOJIOTMYHM U apXe0OOTaHNYHM MU3CIe[BAaHNs, MMCMEHN U MKOHOTPadCKY CBeIeH s, €THOT-
padcku mapanenu u eKCrepuMeHTaTHY IIPOYYBaHMsA, € Bb3MOXKHO Jja Ce Bb3CTaHOBAT 3eMefleN-
CKUTe MPAaKTVKY U VHCTPYMEHTH, U3IIO/I3BAHN IIpe3 pasIyIexX/jaHMs IepyUof.

ITpes BropaTa nonosuHa Ha I xu. mp. Xp. aHTPOIIOr€HHOTO BIMAHNE BbPXY OKO/IHATa Cpe-
Jla ce yBe/IM4aBa, KOETO € B ChbOTBETCTBYE C PYIM IO/IeMy IIPOMEHM, XapaKTepH 3a IIepIopa,
KaTo ypOaHu3aIysA 1 HapacTBaHe Ha OpOs Ha HaceleHNeTo. 3SbpHEHUTE KYITYpU ca GopMupanu
OCHOBHATa ITpeXpaHa, KaTo OT CpefjaTa Ha XIWIAO/IeTHEeTO IpeobIaiaBa TRbpAATa MIIeHnIa. 3e-
MeJIe/ICKaTa TeXHOJIOTYS € OTPa3eHa B M3IO0/I3BaHUTE MHCTPYMEHTH, OTKPMBAHU KAaKTO B JoOpe
IIPOYYEHNUTE TPAICKY LIEHTPOBE OT BBTPEIIHOCTTA, TaKa U B KY/ITOB KOHTEKCT — CBUJIETETICTBO
3a IPAaKTUKyBaHNUTE PUTYaIN C L[eJl ja ce OCUTYpU Iiofopoave. CBIUeTe/ICTBATa 32 PUTYaIHN
IeVIHOCTM, PEICTPUPAHM B IIPOYYEHNTE AMHY KOMIUIEKCH, He M3K/TI0YBa Bb3MOXKHOCTTA IMUTE
ia ca Bb3HMKHA/IN KaToO XpaHWININA. 3eMeie/ICKIITe MHCTPYMEeHTH Ca VMV BUCOKA CTOVMHOCT,
KaKTO IT0Ka3BaT MOIIPaBKyUTE 110 IVTOCK U IIPOB/DKUTENHATA YIOTpe6a Ha ONMMHTCKY MeTHUIIN.
3a HampaBara UM ca OMIy HeoOXOAVMMU MTOAXOASAIIV CYPOBUHY, YMeHMs 1 BpeMe. ChlljecTByBa-
JIV Ca Vi TeXHMU [T0-eBTYHY BapuaHTHU. [[poCTpaHCTBEHOTO U KOJIMYECTBEHO PasIpOCTpaHeHe Ha
AMu U nuTocy B Tpakus okasBsa, 4e 3a ja CU OCUTYPU HeOOXOAMMOTO 32 IIpeXpaHa KOIN4eCTBO
3bPHO, HACEIEHMETO B IIPOYYEHNTE TPAZICKV LIEHTPOBe TPsIOBa fla € pasuuTajlo Ha Iasapa Win
Iia e CbXpaHABA/IO NPOAYKLNA U3BBH I'pajia. PasmyHy CTOKM ca IIBTYBaIN IO KpanOpexHuTe
rpajoBe ¥ 06paTHO. 3BPHOTO € OMJI0 BepOsSTHO eVH OT OCHOBHITE IIPOAYKTH 33 MU3HOC, HO € BCe
olle TPYAHO NMPOCIEAUMO APXEOTOTNIECKI.

VI.2. IIEPCIIEKTIIBU 3A ITPOYYBAHE

EnHa oT HazleXxaImyuTe IepCreKTVBY 3a IPOy4YBaHe e IpIIaraHeTo Ha MHTEPAVCIVIUIMHAPHY
MeTOJM IIpY M3C/IefBaHeTo Ha 3eMepnencku ceunsa ot KOKE. TpacomornynnuTe aHammsm Morar fia
UeHTUUIUPAT CIefy OT IPOU3BOACTBO U yoTpeba Ha ceunBara. Perncrpupanero Ha 6oTa-
HIYHM OCTQHKM BBPXY pabOTHATa MOBBPXHOCT HA MHCTPYMEHTA pasKpuBa criennduyHaTa My
ymnorpe6a. YcTaHOBSIBaHETO Ha IIPOM3XO/Ia HA CYPOBMHATA 3a HAallpaBaTa Ha XPOMETHI KaMbHU
II03BOJIAIBA MIECHTU(UIMPAHETO Ha IPOMU3BOJICTBEHM LIEHTPOBE, KAKTO U PEKOHCTPYKIMATA Ha
TBPrOBCKY IIBTUINA, KYAITYPHM BPB3KU ¥ MKOHOMIYECKN pelleHuA. IIpuiaraHeTo Ha aHaIN3u
BBPXY METHUIM ¥ IUTOCH, KOUTO Ja OIpefeNnsiT XapakTepa CbOTBETHO Ha 00paboTBaHUTE 1
CHXpaHABAHM MaTEPUAIN, € OT ChIjeCTBEHa HEOOXOMVMOCT.

HacrosmeTo nscnenBaHe pasriexia TeOPeTUYHNUTE M TEXHOMOTMYHM aCIIeKTH Ha IIpolieca
Ha IIPOU3BOJCTBO Ha 3bPHEHN KYITYypy Ha ()OHA HA COIVATHO-UKOHOMIYECKATa 0OCTaHOBKA
B Tpakusa npe3 KXKE. V3yuaBaneTo Ha IpeBHOTO 3eMefiefiie € OOIIMpPHA TeMa U ChIIeCTBYBaT
MHOTO Bb3MO>XHOCTY 3a O'bJieIN U3C/IeIBAHNA, HO NTO-HATATBIIHY AUCKYCUM TPAOBa Ia M3da-
KaT CbOMpaHeTo U aHa/IM3a Ha JOI'BIHUTETHY JaHH.
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APPENDIX A

Cereal remains from Bulgaria - second half of the first millennium BC
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Vratitsa LIA pits + |+ |+ + ITomosa 2005; 2009
Malko Tranovo LIA pits + |+ | + + |+ | + + ITonosa 2005; 2009
Kumsala LIA pits + |+ |+ + + Popova 2001; IToroBa 2009
Dvora LIA pits + |+ |+ + |+ |+ Popova 2001; TTormosa 2009
Koprivlen LIA pits + |+ |+ + 0+ + + Popova 2002a; 2005
Krastina LIA pits + + + ITormosa 2009
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APPENDIX B

Documentary and Iconographic Sources

B.1. Table of literary sources
Cereal crops in Thrace

cereal crops in Thrace

Xenophon. Anabasis VII.1.13; VIL5.12; VII.4.5
Demosthenes 10.16

Theophrastus. De Causis Plantarum II1. 23.4; IV.11.5
Apollonius of Rhodes. Argonautica 1. 793-828

Pliny the Elder. Natural History 18.12

Pseudo- Aristotle. De Mirab. Ausc. 116

Arrian. Anabasis Alexandri 1.4.1

Galen. On the Properties of Foodstuffs 13.514 ff.

barley drinks in Thrace .

Athenaeus. Deipnosophists X. 447 b-d

bread in Thrace .

Xenophon. Anabasis VIL.3.21 ff.
Pseudo-Aristotle. De Mirab. Ausc. 116

Thracian grain for cash

Aristotle. Oeconomica 1351a20
Polyaenus. Strategemata V11.32

Agricultural practices and tools

plough and ploughing

Homer. Iliad 10. 351; 13.702 ff; 18.540-550; 23.834 ff.
Homer. Odyssey 5.127; 13.31;18.365-375
Hesiod. Works and Days 383-390; 427-492
Hesiod. Shield of Heracles 285-290

Pindar. Pythian 4. 400

Pausanias. Description of Greece 1.32.5
Aristophanes. Plutus 515

Xenophon. Oeconomicus XVI.10; XVIL.10
Theophrastus. Characters IV.11

Theophrastus. De Causis Plantarum 111.20.7-8
Theophrastus. Enquiry into Plants VII1.6.3
Cato. On Agriculture 61

Apollodorus. The Library 1.9.23.

Varro. On Agriculture. 1. 19-20

Virgil. Georgics 1.160-175

Pliny the Elder. Natural History 18.48; 49
Columella. On Agriculture 1.9.2-3; 2.2.22-28
Arrian. Anabasis Alexandri11.3

plough in Thrace .

Apollonius of Rhodes. Argonautica 1. 793-926

hoe .

Homer. Iliad 21.257 ff.

Hesiod. Works and Days 469-471
Aeschylus. Agamemnon 526

Sophocles. Antigone 250

Xenophon. Oeconomicus XVII.12-15
Xenophon. Cyropaedia 6.2.34
Aristophanes. Peace 570

Theophrastus. De Causis Plantarum 111.20.8
Theocritus 16.32

sowing .

Hesiod. Works and Days 446; 462 ft.
Xenophon. Oeconomicus XVII.1 ff; 4-6
Theophrastus. Enquiry into Plants VIIL.1; 6
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harvest

Homer. Odyssey 18.366 ft.

Homer. Iliad 18.550 ff; 11.67 ff.

Hesiod. Works and Days 383-387; 571-580
Hesiod. Shield of Heracles 285-295
Xenophon. Oeconomicus XVIII. 1-3
Varro. On Agriculture 1.50

Pliny the Elder. Natural History 18.72
Columella. On Agriculture 2.20.1-3

threshing and winnowing

Homer. Iliad 5.499 ff; 13.588 ff; 20.495 ff.
Hesiod. Shield of Heracles 285-295
Hesiod. Works and Days 598

Xenophon. Oeconomicus XVIIIL.3-9
Aristotle. Meteorology 11.8.23-32
Demosthenes. 42.6.

Varro. On Agriculture 1.51-52

Virgil. Georgics 1.175-180

Pliny the Elder. Natural History 18.72
Columella. On Agriculture 2.20.5

saddle querns

Homer. Odyssey 7.104; 20.105 ff.
Genesis xviii.6; Numbers xi 8; Deuteronomy xxiv.6; Exodus xi.5

rotary mills

Cato. On Agriculture X. 4; XI. 4
Virgil. Moretum 16-29, 39-51
Aulus Gellius. Attic Nights 3.3.14

upper stone called “donkey”

Aristotle. Problems XXXV 964b. 38
Herodas. Mimes 6.83

portable querns

Xenophon. Cyropaedia V1.2.31
Frontinus. Strategemata 1V.1.6

mills, driven by animal power

Cato. On Agriculture X. 4; XI 4
Plautus. Comedy of Asses 707-709
Varro. On Agriculture 1.19

Suetonius. Caligula 39.1

Apuleius. The Golden Ass 7.15;9.10-11

provenance of raw material
for querns

Xenophon. Anabasis 1.5.5

Antipater of Thessalonica. Greek Anthology 9.418
Pliny the Elder. Natural History 36.29.135; 36.30.136
Strabo. Geography 10.5.16; 6.2.3

storage in Thrace

Xenophon. Anabasis VIL.1.13
Demosthenes. 10.16

Varro. On Agriculture 1.57

Pliny the Elder. Natural History 18.73
Athenaeus. Deipnosophistae IV.131
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APPENDIX C

CATALOGUE OF OLYNTHUS MILLS

The catalogue includes 52 examples of both upper
and lower stones of Olynthus mills discovered in inland
Thrace. The upper stones are arranged according to
their type commencing with type I, followed by types
IT, 111, IV and those in fragmentary state which type
cannot be determined. The lower stones are presented
at the end except for the specimens from Pet Mogili
which form a pair. Each entry includes the discovery
place, a description, dimensions, references, date, and
type, when available. The plate number refers to the
illustration and picture of the corresponding example.
The abbreviations used for the measurements are: 1. -
length; w. — width; t. - thickness; h. - height; b. - base,
d. - depth.

Ne 1 Plate I.1; XIV.1-2

Site: Pet Mogili village, Shumen district; chance
find; Regional Historical Museum Shumen, inv. No
2603

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the short sides there are
shallow slots situated opposite one another. On the ex-
terior of the short sides, at 8,5 cm from the base, there
is a horizontal groove, 2 cm wide. It passes through
the whole length of the short sides.

Dimensions: 1. b. — 46 cm; . — 45 cm; w. b. - 32,5
cm; w. - 31 cmy; t. - 13 cm; w. rim long side — 4 cm; w.
rim short side - 7 cm; w. slot — 4 cmy; 1. slit - 25 cm; w.
slit - 2 cm

Date: unknown

Type: Ial

References: Atanacos 1982, 41-48

Ne 2 Plate I.2; XIV.1-2

Site: Pet Mogili village, Shumen district; chance
find; Regional Historical Museum Shumen, inv. No
2603

Description: A complete lower stone of a hopper-
rubber with rectangular shape and slightly trapezoidal
cross and longitudinal sections.

Dimensions: 1.b. — 48 cm; 1. - 49 cm; w. b. - 39 cm;
w.—40 cm; t. - 9,5 cm

Date: unknown

Type: lower stone

References: Atanacos 1982, 41-48

Ne3 Plate I1.3; XV.3

Site: Discovered in the region of Yablanitsa; chance
find; Museum collection Yablanitsa, inv. No 957a

Description: A completely preserved upper stone
with almost square shape of the stone and the hopper,
rounded edges. The sides are sloping inwards leading
to a narrow slit. On the rim of the short sides there
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are shallow slots situated opposite one another. Below
them, on the external sides, at 6 cm from the base,
there is one horizontal shallow groove on each side.
On the working (lower) surface, at one axis with the
slit at its both sides there are grooves, each 6 cm long.
Other striations are not visible.

Dimensions: 1. - 38 cm; w. — 33 cm; t. — 12 cm; w.
rim long side - 8 cm; w. rim short side - 7,5 cm; w.
slot — 8,5; . slit — 7 cm; w. slit — 1 cm; t. slit — 4 cm; L/w.
side groove - 22/2 cm

Date: unknown

Type: 1al

References: unpublished

Ne 4 Plate 11.4; XV.4

Site: Pistiros, no information about the context;
Archaeological Museum “Prof. M. Domaradzki’, Sep-
temvri

Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping gradually inwards. On the
rim of two of the (short?) sides there are slots situated
opposite one another. Below them, on the external
sides, at 5,5 cm from the base, there is a horizontal
groove on each side.

Dimensions: preserved 1. — 46 cm; w. — 30 cm; t. —
16,5 cm; w. rim - 7 cm; w. side groove - 1 cm

Date: middle of the fifth - beginning of the second
century BC'

Type: 1al

References: unpublished

Ne'5 Plate II1.5; XVI.5

Site: Shumane-Mane, Rakitovo; Historical Mu-
seum Velingrad

Description: Two fragments of an upper stone
with square or rectangular shape of the stone and
the hopper and sides slopping gradually inwards. On
the rim of one of the short sides there is a partially
preserved slot on the exterior of the short side, at ap-
proximately 3,5 cm from the base, there is a shallow
horizontal groove.

Dimensions: preserved dimensions 22 x 38 cm; t.
-9,5cm; w. rim - 11 x 5,5 cm; d. slot - 2 cm; w. groove
- 1,5 cm;

Date: LIA

Type: I(a?)1

References: unpublished

Ne 6 Plate II1.6; XVI1.6
Site: Shumane-Mane, Rakitovo; Historical Mu-
seum Velingrad

! These are the dates of the site’s existence. The same applies for
N 12, 30 and 46.



Description: Small fragment of an upper stone
with sides slopping gradually inwards and a partially
preserved slot on the rim on the exterior of the pre-
served side, approximately 2 cm below the rim, there
is a horizontal groove.

Dimensions: preserved l. - 17,5 cm; preserved w. —
10, 5cm; t. - 8 cm; w. rim - 7,5 cm; d. groove - 0,2 cmy
w. groove — 1,7 cm; d. slot - 0,6 cm

Date: LIA

Type: I(a?)1

References: unpublished

Ne7 Plate IV.7; XVIL.7

Site: Seuthopolis; discovered in a house; Historical
Museum “Iskra”, Kazanluk

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the two short sides there
are slots situated opposite one another. On the ex-
terior of one of the short sides, below the slot, there
is a depression with irregular shape. On the work-
ing (lower) surface there are visible striations. They
present short horizontal lines, starting from the slit
and perpendicular to it.

Dimensions: . — 50 cm; w. — 44 cm; t. — 11,5 cmy;
w. rim short side — 10 cm; w. rim long side - 6 cm; w.
slot - 7 cm; w. slit — 1,8 cm; 1. slit - 23 cm

Date: end of the fourth — middle of the third cen-
tury BC

Type: Ia2

References: Tumutpos 1958, 177, o6p. 45, 47;
Dimitrov, Cicikova 1978, 15, fig. 35

Ne 8 Plate IV.8; XVII.8

Site: Akandzhievo village, Pazardzhik district;
chance find; Archaeological Museum “Prof. M.
Domaradzki’, Septemvri, inv. No 1.1651

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the two short sides there are
slots situated opposite one another. On the exterior of
the short sides, below the slots, at 1 cm from the base,
there is a trapezoidal depression, one on each side.

Dimensions: 1. - 48 cm; w. — 42 cm; t. — 17 cm; w.
rim short side - 8 cm; w. rim long side — 6 cm; w. slot
-3 cm; L slit - 17 cm; w. slit — 3 cm; side depression:
h. -2 cm; w. 2,5/2 cm

Date: unknown

Type: Ia2

References: Karnnuaposa 2005, 188-193

Ne9 Plate V.9; XVIIL.9

Site: Cheshnegirovo village, Plovdiv district;
chance find; Regional Archaeological Museum
Plovdiv, inv. No 4138a

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.

The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the two short sides there are
slots situated opposite one another. On the exterior of
one of the short sides, below the slot, at 4 cm from the
base, there is a small depression (w. - 3 cm; h. - 2 cm;
2 cm deep). On the working (lower) surface there are
herringbone striations, visible around the slit.

Dimensions: 1. b. — 40 cm; 1. — 39 cm; w. — 35 cm;
t. — 14 cm; w. rim short side - 6,5 cm; w. rim long side
-3 cm; w. slot — 6 cm; 1. slit — 20 cm; w. slit — 2 cm

Date: unknown

Type: 1a2

References: unpublished

Ne 10 Plate V.10; XVIII.10

Site: Haskovo region; chance find; Regional His-
torical Museum Haskovo

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the two short sides there
are slots situated opposite one another. On the later-
al short side beneath the slot, at 2 cm from the base,
there is a depression with trapezoidal shape.

Dimensions: 1. - 53 cm; w. — 36 cmy; t. — 9 cm; w.
rim short side — 8 cm; w. rim long side — 5 cm; w. slot
-5cm;w.slit— 1 cm

Date: unknown

Type: Ia2

References: unpublished

Ne11 Plate VI.11; XVIII.11

Site: Mikroyazovira; Historical Museum Velingrad

Description: Fragment of an upper stone with
rectangular shape of the stone and the hopper. The
sides are slopping gradually inwards. On the rim of
the two short sides there are two slots situated oppo-
site one another, partially preserved. On the exterior
of one of the short sides, 2 cm from the base, there is
a hole.

Dimensions: preserved 1. - 20 cm; w. — 29,5 cmy;
t. - 8,7 cm; w. rim - 6 x 8 cm; d. slot — 1,5 cm; w. hole
-1,5cm; d. hole - 1,5 cm

Date: LIA

Type: Ia2

References: unpublished

Ne12 Plate VI.12; XVIIL.12
Site: Pistiros, ABI, from sifting, Archaeological
Museum “Prof. M. Domaradzki”, HC® 3248
Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per, granite. The sides are sloping gradually inwards
leading to a slit. On the rim there is one preserved slot.
On the exterior side, below the slot, 4,5 cm from the
base, there is a hole for securing the handle.
Dimensions: preserved dimensions 23x15,5x14
cm; w. rim - 5; 7 cm; d. slot — 1 cm; d. hole - 3 cm
Date: middle of the fifth - beginning of the second
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century BC
Type: 1a(?)2
References: unpublished

Ne13 Plate VII.13

Site: Trigrad, Devin district; chance find; Museum
collection Trigrad

Description: Fragment of an upper stone with
square shape of the stone and the hopper. Rounded
edges. The sides are sloping gradually inwards leading
to a slit. On the rim of the two short sides there are
slots situated opposite one another. Between the rim
and the hopper there is a positive edge.

Dimensions: 1. - 40 cm; w. — 32 cm; t. — 7,5 cm; w.
rim - 5 cm; w. slot — 4,5 cm; 1. slot - 5 cm

Date: unknown

Type: Ia3

References: [Jerues u gp. 2005

Ne 14 Plate VII.14; XI1X.14

Site: Seuthopolis, Historical Museum “Iskra’, Ka-
zanluk

Description: Two fragments of an upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of the two short sides there are
slots situated opposite one another.

Dimensions: 1. — 37 cm; w. — 35 cm; t. - 10,5 cm; w.
rim short side - 8,5 cm; w. rim long side - 9,5 cm; w.
slot - 10,5 cm; w. slit - 3 cm; 1. slit - 20, 5 cm

Date: end of the fourth — middle of the third cen-
tury BC

Type: 1a3

References: unpublished

Ne 15 Plate VII.15; XIX.15

Site: Pistiros, ABI, sq. A13, in the pithos, Archaeo-
logical Museum “Prof. M. Domaradzki”, Septemvri,
HC® 4400

Description: Preserved half of an upper stone with
rectangular shape of the stone and the hopper. The sides
are sloping gradually inwards. On the rim of the two
short sides there are slots situated opposite one another.
Parallel to the rim on the preserved long side thereisa 1
cm wide shallow incision running along the rim.

Dimensions: preserved w. — 23,5 cm; |. - 46 cm;
t. -9 cm; w. rim - 8 cm; d. slots - 1,5 cm

Date: second half of the fourth century BC

Type: 1a3

References: unpublished

Ne 16 Plate XIX.16

Site: Debnevo, Troyan district; chance find; Mu-
seum collection Debnevo

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
narrow slit. On the rim of two of the sides there are
slots situated opposite one another.
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Dimensions: not available
Date: unknown

Type: 1a3

References: unpublished

Ne 17 Plate VIII.17; XX.17

Site: Babyashka Chuka peak sanctuary, Babyak,
municipality of Belitsa; discovered in the stone heap
in the western periphery; Museum collection Belitsa

Description: A completely preserved upper stone
with rectangular shape. The hopper has an almost
square shape and is very shallow. The sides are sloping
gradually inwards leading to a narrow slit. On the rim
of the two long sides there are slots situated opposite
one another. Roughly made.

Dimensions: 1. — 48 cm; w. - 32 cm; t. - 9,5 cm; w.
rim short side - 13 cm; w. rim long side - 9 cm; w.
slot - 3 cm; w. slit - 0,5 cm

L slit - 11,5 cm

Date: second - first century BC

Type: 1a3

References: Toukosa 2007, 51-85, o6p. 11; 2008,
102

Ne 18 Plate VIII.18; XX.18

Site: Babyashka Chuka peak sanctuary, Babyak,
municipality of Belitsa; discovered in the stone heap
in the western periphery; Museum collection Belitsa

Description: Fragment of an upper stone with rect-
angular or square shape of the stone and the hopper.
The sides are sloping gradually inwards. On the two
long sides there are slots situated opposite one another.

Dimensions: preserved L. - 23 cm; w. — 34,5 cmy;
t. - 7,5 cm; w. rim short side — 13 cm; w. rim long side
-7/11 cm; w. slot - 3 cm

Date: second - first century BC

Type: 1a3

References: Tonxosa 2007, 51-85; 2008, 102

Ne 19 Plate VIIIL.19; XX.19

Site: Babyashka Chuka peak sanctuary, Babyak,
municipality of Belitsa; discovered in the stone heap
in the western periphery; Museum collection Belitsa

Description: A completely preserved upper stone
with rectangular shape and rounded edges. The sides
are sloping gradually inwards leading to a narrow slit.
The hopper has an almost square shape and is very
shallow. On the rim of the two long sides there are
slots situated opposite one another. Roughly made.

Dimensions: 1. — 48 cm; w. — 36 cm; t. — 10,5 cm;
w. rim short side - 14 cm; w. rim long side - 9 cm; w.
slot - 3 cm; w. slit — 1 cm; L slit - 11 cm

Date: second - first century BC

Type: Ia3

References: Tonkosa 2007, 51-85; 2008, 102

Ne 20
Site: Dragoyna peak, Purvomai district; discovered
in the destructions of the surrounding wall



Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping gradually inwards. On the
rim there are slots situated opposite one another.

Dimensions: l. - 43 cm; preserved w. — 19 cm; t. —
11 cm; w. rim — 6 cm

Date: fourth — middle of the third century BC

Type: 1a

References: bo>xxunosa, AugoHosa 2010, 138

Ne 21 Plate IX.21; XXI.21

Site: Discovered in the region of Yablanitsa; chance
find; Museum collection Yablanitsa, inv. No 957b

Description: A completely preserved upper stone
with almost square shape of the stone and the hopper.
Rounded edges. The sides are sloping gradually inwards
leading to a narrow slit. On the exterior of the two short
sides, at 4 cm from the base, there is a shallow hori-
zontal groove, one at each side. On the working (lower)
surface, at one axis with the slit at its both sides there are
grooves, 8 and 9 cm long. No other striations are visible.

Dimensions: 1. b. - 36 cm; 1. — 33 cm; w. - 33 cmy;
t.— 9 cm; w. rim - 8 cmy L slit - 7 cm; w. slit - 1,5 cmy
t. slit — 3 cm; L. side groove - 18 cm; w. side groove - 2
cm

Date: unknown

Type: Ibl

References: unpublished

Ne 22 Plate IX.22

Site: Sboryanovo, 107/24; inv. No 67

Description: Almost complete upper stone with
rectangular shape of the stone and the hopper and
rounded edges. The sides are sloping gradually in-
wards forming a shallow hopper and leading to a slit.

Dimensions: |. — 27 cm; w. — 22 cm; t. — 4 cm; w.
rim - 3 cmy; L slit — 7 cm; w. slit - 1,5 cm; t. slit — 2 cm

Date: end of the fourth - middle of the third cen-
tury BC

Type: 1b3

References: unpublished

Ne 23 Plate IX.23

Site: Ada Tepe peak sanctuary, Krumovgrad; Re-
gional Historical Museum Kurdzhali

Description: Two fragments of an upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping gradually inwards leading to a
slit.

Dimensions: 1. - 24 cm; w. — 21,5 cmj; t. — 5 cmy; w.
rim long side — 3 cm; w. rim short side - 2,5 cm; 1. slit
- 10 cm; w. slit - 3,5 cm

Date: end of the fourth century BC

Type: Ib3

References: unpublished

Ne 24 Plate 1X.24
Site: Ada Tepe peak sanctuary, Krumovgrad; Re-
gional Historical Museum Kurdzhali

Description: A completely preserved upper stone
with rectangular shape of the stone and the hopper.
The sides are sloping almost perpendicularly inwards
forming a shallow hopper.

Dimensions: 1. - 24 cm; w. - 19 cm; t. - 7,5 cm; w.
rim - 2,5 cm; L. slit - 9 cm; w. slit - 2 cm

Date: end of the fourth century BC

Type: 1b3

References: unpublished

Ne 25 Plate IX.25; XXI.25

Site: Cheshnegirovo, Plovdiv district; chance find;
Regional Archaeological Museum Plovdiv, inv. No
4138b

Description: A completely preserved upper stone
with square shape of the stone and the hopper. The
sides are sloping gradually inwards leading to a nar-
row slit.

Dimensions: 1. - 35 cm; w. - 34 cm; t. - 13 cm; w.
rim - 5 cm; L slit - 14 cm; w. slit - 1,5 cm

Date: unknown

Type: 1b3

References: unpublished

Ne 26 Plate X.26; XXI1.26

Site: Seuthopolis; discovered in a house; Historical
Museum “Iskra”, Kazanluk

Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping gradually inwards. Made
from gritstone.

Dimensions: 1. - 47 cm; preserved w. — 22 cm; t.
- 11,2 cm; w. rim short side - 7 cm; w. rim long side
-6,5cm

Date: end of the fourth - middle of the third cen-
tury BC

Type: 1

References: Jumurpos 1958, 177, 06p. 44

Ne 27 Plate X.27; XXI1.27

Site: Madzharovo, Haskovo district; chance find;
Museum collection Madzharovo

Description: Fragment of an upper stone with
rectangular shape of the stone and the hopper. The
sides are sloping gradually inwards. On the exterior of
the preserved short side, at 5 cm from the base, there
is a horizontal groove 2 cm wide.

Dimensions: preserved 1. — 26 cm; w. — 16 cm; t. -
10, 5 cm; w. rim - 3 cm

Date: unknown

Type: 1

References: unpublished

No 28 Plate X.28; XXII.28
Site: Kaleto peak, Kostandovo; Historical Museum
Velingrad

Description: Two fragments of an upper stone
with almost square shape of the stone and the hop-
per. The sides are slopping gradually inwards. On the
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exterior of one of the short sides, at approximately 3
cm from the base, there is a shallow horizontal groove.

Dimensions: 1. - 33,5 cm; preserved w. — 17 cmy;
t. - 8,2 cm; w. rim - 5,6 x 10 cm; d. groove - 0,2 x 0,7
cm; w. groove — 2 cm

Date: LIA

Type: 1

References: Canxun, baiipakoB 2009, 198-200;
2010, 20, o6p. 11.

No 29 Plate X.29; XXII.29

Site: Shumane-Mane, Rakitovo; Historical Mu-
seum Velingrad

Description: Fragment of an upper stone with pos-
sible square or rectangular shape and sides slopping
gradually inwards. No preserved slots on the rim.

Dimensions: preserved dimensions 32,5 cm x 19
cm;t. — 7,2 cmy w. rim - 12 X 6,2 cm

Date: LIA

Type: 1

References: unpublished

No 30 Plate XI.30; XXIII.30

Site: Pistiros, ABI, sq. A14, on the surface, Archae-
ological Museum “Prof. M. Domaradzki’, Septemvri,
HCO 2542

Description: Fragment of an upper stone with
square or rectangular shape and sides slopping gradu-
ally inwards, volcanic tuff. No preserved slots on the
rim.

Dimensions: preserved dimensions 19,6 x 18,7
cm;t. - 12,2 cm

Date: middle of the fifth - beginning of the second
century BC

Type: 1

References: unpublished

No 31 Plate XI.31; XXIII.31

Site: Pistiros, sq. A3, SW part, context 302, nega-
tive structure in the SW corner, between the stones,
Archaeological Museum “Prof. M. Domaradzki’, Sep-
temvri, HCD 6925

Description: Fragment of an upper stone with pos-
sible square or rectangular shape and sides slopping
gradually inwards. No preserved slots on the rim.

Dimensions: preserved dimensions 19 x 17 x 10 cm

Date: end of the first quarter of the fourth -
beginning of the third century BC

Type: 1

References: unpublished

No 32 Plate XI.32; XXIII.32

Site: Pistiros, sq. A3, SE part, 4™ layer, Archaeo-
logical Museum “Prof. M. Domaradzki’, Septemvri,
HC® 6923

Description: Fragment of an upper stone with pos-
sible square or rectangular shape and sides slopping
gradually inwards. No preserved slots on the rim.

Dimensions: preserved dimensions: 14 x 24 cm; t.
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- 19,4 cm; w. rim - 6 cm; t. at the slit - 6 cm

Date: end of the first quarter of the fourth -
beginning of the third century BC

Type: 1

References: J1azos 2010, 204

No 33 Plate XI.33; XXIII.33

Site: Pistiros, sq. A8, 5" layer, Archaeological Mu-
seum “Prof. M. Domaradzki’, Septemvri, HC® 5131

Description: Fragment of an upper stone with pos-
sible square or rectangular shape and sides slopping
gradually inwards. No preserved slots on the rim.

Dimensions: preserved dimensions 23,5 cm x 17,5
cm; t. — 11 cm

Date: fourth century BC

Type: 1?2

References: unpublished

Ne 34 Plate XII.34; XXIV.34

Site: Pit complex at Svilengrad; sq. J 70, pit No 29,
W half; depth - 0,75 m; Museum collection Svilengrad

Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping steeply inwards. On the ex-
terior of one of the sides there is one horizontal and
one zigzag incised line, 1 cm wide.

Dimensions: preserved dimensions — 19/15 cm; t.
- 8,1 cm; w. rim - 5,1 cm

Date: LIA

Type: 11

References: Hexpnzos 2006, Tabyo 22/4, kat. No 18

Ne 35 Plate XII.35; XXIV.35

Site: Pit complex at Svilengrad; sq. K 81, pit No 58,
SW half; depth - 0,30 m; Museum collection Svilen-
grad

Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping steeply inwards.

Dimensions: preserved dimensions — 33,5/20 cm;
t. = 10 cm; w. rim - 2,5 cm

Date: LIA

Type: 11

References: Hexpusos 2006, Ta6mo 37/1, kar. No 19

Ne 36 Plate XI1.36; XXIV.36

Site: Orlova Chuka, Haskovo district; chance find

Description: Fragment of an upper stone with
rectangular or square shape of the stone and the hop-
per. The sides are sloping steeply inwards.

Dimensions: preserved dimensions — 16/ 10,5 cm;
t. - 4,6 cm; w. rim - 3,5 cm

Date: unknown

Type: 11

References: unpublished

Ne 37 Plate XII.37; XXIV.37
Site: Pit complex at Svilengrad; sq. ] 60, pit No 78;
Museum collection Svilengrad



Description: Fragment of an upper stone with
square shape of the stone and the hopper. The sides are
slopping almost steeply inwards leading to a narrow slit.

Dimensions: 1. - 30 cm; w. - 28 cm; t. - 6,5 cm; W
rim - 7,5 cmy t. slit — 2 cm; w slit - 1 cm

Date: LIA

Type: IIb

References: Hexpusos 2008, 369, tabmo 23.3, Kar.
No 11

Ne 38 Plate XI1.38; XXIV.38

Site: Nova Zagora region, surface find; Regional
Historical Museum Nova Zagora, inv. No 3228

Description: A completely preserved upper stone
with almost square shape of the stone and the hopper.
The sides are sloping steeply inwards. A small rectangu-
lar slit in the middle. One corner broken.

Dimensions: 1. — 22 cm; 1. b. — 23 cm; w. b. — 22 cm;
w. - 21 cm; t. — 4,5 cm; w. rim — 4,25 cm; L slit - 2,8 cmy;
w. slit - 1,5 cm

Date: unknown

Type: 11b3

References: unpublished

Ne 39 Plate XIII.39

Site: Ada Tepe peak sanctuary, Krumovgrad; one
fragment discovered in the Hellenistic stratum; the oth-
ers come from the destructions of the wall; Regional
Historical Museum Kurdzhali

Description: Three fragments forming an upper
stone with rectangular shape. The hopper is butterfly-
shaped. The sides are sloping gradually inwards leading
to a slit. On the rim of the two long sides there are slots
situated opposite one another.

Dimensions: 1. - 27,5 cm; w. - 23,5 cm; t. — 4,8 cmy;
w. rim short side - 2,5 cm; w. slot - 2 cm; L. slot - 5 cm;
L. slit- 11 cm

Date: end of the fourth century BC

Type: 111a3

References: unpublished

Ne 40 Plate XIII.40; XXV.40

Site: Seuthopolis, Historical Museum “Iskra’, Ka-
zanluk

Description: A completely preserved upper stone
with irregular shape of the stone and the hopper. The
sides are sloping gradually inwards leading to a short
and narrow slit with ellipsoidal shape. On the rim on
one of the long sides there is a shallow slot.

Dimensions: 1. - 47 cm; w. - 30 cm; t. - 8,2 cm; W
rim short side — 12 cm; w. rim long side — 6 cm; w. slot —
6 cm; L. slot — 7 cmy L slit - 5 cmy; we slit — 1,5 cm

Date: end of the fourth - middle of the third cen-
tury BC

Type: IVc3

References: unpublished

Ne 41 Plate XIII.41; XXV.41
Site: Shipka necropolis, tumulus 93; Historical Mu-
seum “Iskra’, Kazanluk inv. No 1591

Description: A completely preserved upper stone
with almost square shape. On the rim on two of the
opposite sides there are slots. The sides are sloping al-
most perpendicularly inwards forming a square hop-
per. The slit is with round shape. On the exterior of the
sides, below the slots there are shallow grooves (l. - 23
cm; w. — 2 cm).

Dimensions: 1. — 27,5 cm; w. — 26 cm; t. — 10 cm; w.
rim -9 cm; w. slot - 4 cm; diam. slit - 6 cm

Date: LIA

Type: IVa3

References: unpublished

Ne 42

Site: Pit complex at Svilengrad; sq. K 91, pit No
32, S half; depth - 1,11 m; Museum collection Svi-
lengrad

Description: Fragment of an upper stone. The
sides are sloping perpendicularly inwards.

Dimensions: preserved dimensions - 12,3/8,7 cm;
t. - 4,6 cm; w. rim - 7 cm

Date: LIA

Type: fragmentary state

References: Hexpusos 2006, 433, Tabno 24/4, xar.
No 17

Ne 43

Site: Pit complex at Svilengrad; sq. K 83/ K 84, pit
No 8, E half; depth - 0,29 m.; Museum collection Svi-
lengrad

Description: Fragment of an upper stone with
square shape of the stone and the hopper. The sides
are sloping gradually inwards.

Dimensions: preserved dimensions — 12,4 / 12,6
cm;t.— 5,1 cm

Date: LIA

Type: fragmentary state

References: Hexpusos 2006, 425, kat. No 16

Ne 44 Plate XXV.44

Site: St. Ilia peak; Historical Museum Velingrad

Description: Small fragment of an upper stone
with a rim and sides slopping gradually inwards.

Dimensions: preserved L. — 15,8 cm; preserved w. -
18 cmj; t. - 8,5 cm; w. rim — 6 cm

Date: LIA

Type: fragmentary state

References: unpublished

Ne 45 Plate XXV.45

Site: Shumane-Mane, Rakitovo; Historical Mu-
seum Velingrad

Description: Small fragment of an upper stone
with a rim and sides slopping gradually inwards.

Dimensions: preserved l. - 18 cm; preserved w. —
14 cm; t. - 6 cm; w. rim - 6 cm

Date: LTIA

Type: fragmentary state

References: unpublished
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Ne 46

Site: Pistiros, ABI, sq. A4, Archaeological Museum
“Prof. M. Domaradzki”, Septemvri, HC® 4399

Description: Almost completely preserved lower
stone with rectangular shape. On the working surface
there are parallel striations perpendicular to the long
sides. They are almost completely erased by the work-
ing process. There are arch-shaped lines, result of the
movement of the upper stone, crossing the parallel
striations.

Dimensions: 1. - 58 cm; w. — 42 cm; t. — 16,5 cm

Date: middle of the fifth - beginning of the second
century BC

Type: lower stone

References: unpublished

Ne 47

Site: Pistiros, sq. A4, pit K444, layers 12-14,
Archaeological Museum “Prof. M. Domaradzki’,
Septemvri

Description: Lower stone in the shape of rectan-
gular flat prism. The upper surface has parallel lines
perpendicular to the long sides. There are also arch-
shaped incisions, result of the movement of the upper
stone.

Dimensions: 64x 44 cm; t. - 12 cm

Date: second quarter of the fourth century BC

Type: lower stone

References: J1azos 2017, 155.

Ne 48

Site: Sboryanovo, central trench, 106/20

Description: Fragment of a lower stone

Dimensions: not available

Date: end of the fourth — middle of the third cen-
tury BC

Type: lower stone

References: CrosinoB u ap. 2009, 233, 06p. 3.20.

Ne 49

Site: Sboryanovo, central trench, 106/9

Description: Fragment of a lower stone. Only one
corner is preserved. It has a rectangular shape. On
the working (upper) surface there are small pits with
irregular shape - traces from use. On the lateral and
lower surfaces there are traces of chisel used in the
shaping of the stone. Made of volcanic rock.
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Dimensions: preserved 1. — 19, 5 cm; preserved w.
-13cm;t. -7 cm

Date: end of the fourth — middle of the third cen-
tury BC

Type: lower stone

References: unpublished

Ne 50

Site: Lovets village, Shumen region; discovered in
a pit with LIA materials

Description: Two fragments forming a complete
lower stone with rectangular shape. The edges are well
smoothened. The working surface is flattened and
shows furrows made with an awl. The striations are
crosswise to the corners of the stone forming a rhomb
in the middle. Slightly convex in the middle, result of
wearing out.

Dimensions: 1. - 40 cm; w. - 26 cm; t. - 2 cm

Date: LIA

Type: lower stone

References: Atanaocs 1982, 43, tabmo 1.1

Ne 51

Site: Dragoevo village, Shumen region, discovered
during field survey

Description: Half of a lower stone with rectangular
shape. The edges are well smoothened. Striations in
herring-bone pattern divided in the centre by a verti-
cal line.

Dimensions: preserved l. - 13 cm; w. — 26 cm; t.
-2,5¢cm

Date: unknown

Type: lower stone

References: Atanacos 1982, 43, tabmno 1.4

Ne 52

Site: Dragoevo village, Shumen region, discovered
during field survey

Description: A completely preserved lower stone
with rectangular shape. The edges are well smooth-
ened. Striations on the working surface situated cross-
wise to the corners of the stone forming a rhomb in
the middle.

Dimensions: 1. - 37cm; w. — 28 cm

Date: unknown

Type: lower stone

References: Atanacos 1982, 43, ta6mo I1.5
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Fig. 1. Map of Thrace with the main geographical features

Fig. 2. Major archaeological sites mentioned in the text




Fig. 4. Scenes representing ploughing: a) Attic black-
tigure neck amphora (after Boardman 1993, fig. 67);
b) Attic black-figure kylix, detail (CVA, No164)
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Fig. 5. A terracotta statuette from Boeotia representing a ploughman with a pair of oxen
(after Isager, Skydsgaard 1992, pl. 3.1)

Fig. 6. Amphora stamps representing an ard: a) Thasos; b) the Athenian Agora (photo Ch. Tzochev)
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Fig. 7. Reliefs on funerary stelae from Thrace:
a) funerary feast (after Beremguxos 1981,

06p. 28); b) part of a relief of the Thracian
horseman (after Seure 1912, fig. 29)

handle draught-pole

stilt beam

ploughshare

Fig. 8. Construction elements of an ard
(after Isager, Skydsgaard 1992, fig. 3.1)

Fig. 9. Types

of wooden ard

in Bulgaria

(after Bakapencknu
2007, 06p. 34-38)
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Fig. 10. Finds of spoon-shaped iron ploughshares in inland Thrace
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Fig. 11. Iron ploughshares from: a) Kaloyanovo (after Ynunkosa 1969, 60, 06p. 16);
b) Sboryanovo (after CroszHos 2000, 19, 06p. 25.2); ¢) Debelt (after Bama6anos 1999, 69, 71, 06p. 12)
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Fig. 12. Iron ploughshares from: a) Uste (after Mwrues 1961, 421, 06p. 5); b) Seuthopolis
(after Yanrosa 1972, 38-39, 06p. 23, 24); c) Seuthopolis necropolis (after Ci¢ikova 1968, 120-121, fig. 4)

Fig. 13. Finds of hoes in inland Thrace
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Fig. 14. Hoes from: a) Sboryanovo (after Crostnos 2000, 19, 06p. 25.6); b) an axe-mattock from Babyashka
Chuka (after Tonkova 2005, 179, tabl. I1.12)

Fig. 15. Scene on an Attic black-figure amphora representing Perseus with a sickle (CVA, No 302926)
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Fig. 16. Sickles: 1 — non-serrated; 2 - serrated (after Yomakos 2010, 06p. 58)

Fig. 17. Finds of iron sickles in inland Thrace
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Fig. 18. Sickles from: a) Sboryanovo (after Augorosa 2013, 353, 06p. 2.4-6); b) Pistiros
(after AnpoHOBa 2013, 353, 06p. 2.1); c) Babyashka Chuka (after Augonosa 2013, 353, 06p. 2.7-9);
d) Ada Tepe (after AugonoBa 2013, 353, 06p. 2.2-3)
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Fig. 19. Sickles from: a) Bada Bunar (after Kamumresa, Koresa 2008, 160, 06p. 2; b) Svilengrad
(after Hexpmsos 2006, 494, tabmo 34/1); ¢) Hristo Danovo (after [leres 1968a, 147, 06p. 12.1)

156



Fig. 20. Attic red-figure chous
representing a mule on a threshing
floor (after Boardman 1994, fig. 90)
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Fig. 21. Pithoi from Koprivlen with stamped {

motif representing an ear of wheat !
(after Hadjiangelov 2005, figs. 2/3; 2/4) b |
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Fig. 22. Profiles of mouths of pithoi from Pistiros
(after Lazov 1999, fig. 1)

Fig. 23. Stamps on mouths of pithoi from Pistiros
(after Lazov 1999, fig. 3)
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Fig. 24. Signs on mouths of pithoi from Pistiros
(after Lazov 1999, fig. 2)
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Fig. 25. Plan of Building No 1 at Pistiros showing the concentration of pithoi (after Lazov 1999, fig. 4)

Fig. 26. Pithoi from Seuthopolis
(after Cicikova 1958, figs. 1-2)
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Fig. 27. Stamps on pithoi from Seuthopolis representing
various depictions: a) rosettes (after Ci¢ikova 1958,
figs. 11; 13); b) rectangular with incised semicircles

(after Ci¢ikova 1958, fig. 14)
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Fig. 28. Incised letters on pithoi — Seuthopolis
(after Yuuukonal984, Tabmo XIII)
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Fig. 29. Pit-pithos from Svilengrad
(after Hexpusos 2006, Ta650 10)

Fig. 31. A terracotta statuette of a standing
woman grinding, pounding or kneading,
Apollonia Pontica (after [Ipemcnszosa-Heman-
HOBa, ToHueBa 1971, 06p. 50)

Fig. 30. Limestone statuette of a
woman grinding on a saddle quern,
Gizeh necropolis, 23™ ¢. BC

(after Poxos 2007, 06p. 5)
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Fig. 32. Relief on a Megarian bowl (after Rostovtzeff 1937, fig. 1)
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Fig. 33. Olynthus mill - upper stone

Fig. 34. Olynthus mill - working principle
(after Kourounites 1917, fig. 3)



Fig. 38. Spanish mill
(after Childe 1943, fig. 1)

b

Fig. 36. Striations on
the working surface: a)

herringbone pattern -

Fig. 35. Operation of Olynthus mill as at Olynthus (after Robinson,
Gamla (after Frankel 2003, fig. 6) Graham 1938, pl. 79.5); b)

herringbone and parallel lines
- Delos (after Deona 1938, pl.
XLVIII. 366)
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Fig. 37. Distribution of hopper-rubbers (after Frankel 2003, fig. 1)
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Fig. 41. Upper stone of Olynthus mill from pit No 78 at Svilengrad
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Fig. 43. Types of upper stones
of hopper-rubbers in Thrace

Type la

Type Ib

Type 111

Type IV

Type 11
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10 cm

10 cm

Pet Mogili

Plate I. 1-2
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0 5 10 cm

e

0 5 10 cm

Plate II. 3 - Yablanitsa; 4 - Pistiros
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0 5 10 cm

Plate III. 5-6 — Shumane-Mane
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0 b 10 cm

Plate V. 7 - Seuthopolis; 8 - Akandzhievo
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Haskovo
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Cheshnegirovo;

Plate V. 9 -
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0 5 10 cm

Plate VI. 11 - Mikroyazovira; 12 - Pistiros
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0 S 10 cm

Plate VII. 13 - Trigrad; 14 - Seuthopolis; 15 - Pistiros
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0 5 10 cm

Plate VIII. 17-19 - Babyashka Chuka
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0 5 10 cm

Plate IX. 21 - Yablanitsa; 22 - Sboryanovo; 23-24 - Ada Tepe; 25 — Cheshnegirovo
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0 5 10 cm

Plate X. 26 - Seuthopolis; 27 - Madzharovo; 28 - Kaleto; 29 — Shumane-Mane
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33 0 5 10 cm

Plate XI. 30-33 - Pistiros
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0 S 10 cm

Plate XII. 34-35 - Svilengrad; 36 — Orlova Chuka; 37 - Svilengrad; 38 - Nova Zagora
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10 cm

0 5 10 cm 41

Plate XIII. 39 - Ada Tepe; 40 - Seuthopolis; 41 — Shipka
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1-2

Plate XIV. 1-2 - Pet Mogili

184



Plate XV. 3 - Yablanitsa; 4 - Pistiros
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Plate XVI. 5-6 — Shumane-Mane
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ievo; 9 — Cheshnegirovo

8 - Akandzh

18;

Plate XVII. 7 - Seuthopol
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12 12

Plate XVIII. 10 - Haskovo; 11 - Mikroyazovira; 12 - Pistiros
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Plate XIX. 14 - Seuthopolis; 15 - Pistiros; 16 - Debnevo Plate XX. 17-19 - Babyashka Chuka
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Plate XXI. 21 - Yablanitsa; 25 - Cheshnegirovo
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28 20

Plate XXII. 26 - Seuthopolis; 27 - Madzharovo; 28 - Kaleto; 29 - Shumane-Mane
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33

Plate XXIII. 30-33 - Pistiros
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36 38

Plate XX1V. 34; 35; 37 - Svilengrad; 36 — Orlova Chuka; 38 - Nova Zagora
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Plate XXV. 40 - Seuthopolis; 41 - Shipka; 44 - St. Ilia peak; 45 - Shumane-Mane
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