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This collection of  essays honors Professor Vassil Nikolov on the occasion of  his sixty-fifth birthday. A dis-
tinguished scholar of  southeast European prehistoric archaeology, Vassil has been with the National Institute 
of  Archaeology and Museum of  the Bulgarian Academy of  Sciences since 1984, after successfully completing 
his PhD thesis on The Early Neolithic Pottery Decoration in Bulgaria, but not before he spent some unemployed 
time due to his politically incorrect family background. Throughout the years, Vassil went up the steps of  
the academic career, defended a second doctorate (DSc), Studies on the Neolithic Pottery in Thrace. The Karanovo 
II–III, III and III–IV Ceramic Assemblages in Their Northwest Anatolian and Southeast European Context, in 1998, 
held the positions of  the Director of  Museums and Art Galleries Directorate of  the Bulgarian Ministry of  
Culture (1991), Head of  the Prehistory Department (1989–1999), Deputy Director (1999–2003) and Director 
(2003–2007) of  the National Institute of  Archaeology and Museum, Chairman of  the Academic Board of  
the Institute (2003–2015), Corresponding Member and Member of  the Executive Board of  the Bulgarian 
Academy of  Sciences (since 2013), all the time teaching prehistoric archaeology at all major Bulgarian uni-
versities and widely lecturing abroad, directing national and international excavation and research projects, 
editing journals and collected volumes, organizing conferences and exhibitions, and even hosting a weekly 
TV show about Bulgarian archaeological heritage. He has been awarded numerous fellowships and honors, 
notably Alexander von Humboldt Research Fellowships (first in 1991–1993) and the Order of  Merit of  the 
Federal Republic of  Germany (2009).

The papers in the volume are contributed by Vassil’s friends and colleagues, former and present students, 
and reflect his wide range of  research interests, from the Paleolithic to the Iron Age, from Central Europe to 
the Near East and beyond. His fascinating way of  describing the past to undergraduate students or academia, 
common public or visiting heads of  state, has won him many admirers and friends. His latest excavation 
projects, at the Early Neolithic site of  Slatina-Sofia (where in 2016 he revealed an extraordinarily large house 
of  the early sixth millennium BC) and the Salt-Producing Center of  Provadia-Solnitsata (where the last decade 
has witnessed the uncovering of  an amazingly well preserved stone fort and salt-production facilities of  the 
fifth millennium BC), continue to excite the archaeological establishment and the public alike with a wealth 
of  spectacular discoveries that immensely influence current archaeological knowledge and interpretation.

It is with great pleasure that we offer this Festschrift to Vassil Nikolov as a mark of  our appreciation to 
his many contributions to the prehistoric archaeology of  Southeast Europe, congratulating him most warmly 
for his sixty-fifth birthday, and wishing him many more years of  good health and productive scholarship!

Ad multos annos, Magister carissime!

                                                                                                    Krum Bacvarov and Ralf  Gleser

                                                                                        
 Sofia and Münster, October 2016

EDITORIAL
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ния при БАН 2010). (with Г. Марков / Р. Попов / Р. 
Богданова  / М. Каймакамова / В. Божинов / К. Бъчва-
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EDITED BOOKS
Salt and gold: The role of  salt in prehistoric Europe. 

Proceedings of  the International Symposium (Hum-
boldt-Kolleg) in Provadia, Bulgaria, 30 September – 4 
October 2010 (Provadia – Veliko Tarnovo 2012). (with 
K. Bacvarov)

Българска национална история, т. І: Българските земи 
през древността (Велико Търново 2011). (with Д. 
Попов  / П. Делев)

Festschrift for Marion Lichardus-Itten. Studia Praehistorica 
14 (Sofia 2011). (with K. Bacvarov / M. Gurova)

Interdisziplinäre Forschungen zum Kulturerbe auf  der Bal-
kanhalbinsel (Sofia 2011). (with K. Bacvarov / H. Popov)

Солта е злато. Праисторически солодобивен център 
Провадия-Солницата (София 2010).

Сборник в памет на професор Велизар Велков (София 
2009). (with Д. Аладжова / А. Божкова / П. Делев / 
Х. Прешленов)

Праисторически солодобивен център Провадия-Сол-
ницата. Разкопки 2005–2007 г. (София 2008).

Стара Загора - 8000 години. Раждането на Европа (Ста-
ра Загора 2008).

Спасителни археологически разкопки по трасето на 
железопътната линия Пловдив-Свиленград през 
2005 г. (Велико Търново 2008). (with Г. Нехризов / 
Ю. Цветкова)

Древните цивилизации в българските земи (София 
2007). (with К. Ников)

Спасителни археологически разкопки по трасето на 
железопътната линия Пловдив-Свиленград през 
2004 г. (Велико Търново 2006). (with Г. Нехризов / 
Ю. Цветкова)

Национален археологически музей. 100 години от 
откриването на първата експозиция 18.05.1905 – 
18.05.2005 г. / National Museum of  Archaeology. 
100 years from the opening of  the first exhibition 
18.05.1905 – 18.05.2005 (Sofia 2005).

Karanovo, IV. Die Ausgrabungen im Nordsüd-Schnitt, 
1993–1999 (Wien 2005). (with S. Hiller)

Die Thraker. Das goldene Reich des Orpheus. Ausstel-
lungskatalog Bonn (Mainz 2004) (with A. Fol / J. Lichar-
dus)

Prehistoric Thrace. Proceedings of  the International Sym-
posium in Stara Zagora, 30.09 – 04.10.2003 (Sofia - 
Stara Zagora 2004). (with K. Bacvarov / P. Kalchev)

Von Domica bis Drama. Gedenkschrift für Jan Lichardus 
(Sofia 2004). (with K. Bacvarov)

Karanovo, II. Die Ausgrabungen in O19 (Wien 2002). 
(with S. Hiller)

Beiträge zu jungsteinzeitlichen Forschungen in Bulgarien. 
Saarbrücker Beiträge zur Altertumskunde 74 (Bonn: 
Habelt 2002). (with M. Lichardus-Itten / J. Lichardus)

Тракия и съседните райони през неолита и халколи-
та. Карановски конференции за праисторията на 
Балканите 1 (София 2000).

Karanovo, III. Beiträge zum Neolithikum in Südosteuropa 
(Wien 2000). (with S. Hiller)

Селищна могила Капитан Димитриево. Разкопки 
1998–1999 (София-Пещера 1999).

Karanovo. Die Ausgrabungen im Südsektor 1984–1992. 
Volumes I & II. (Salzburg-Sofia 1997). (with S. Hiller)

Археологически разкопки на праисторически обекти 
през 1992 г. (София 1994).

Праисторически находки и изследвания. Сборник в 
памет на проф. Г. И. Георгиев (София 1993).
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PAPERS
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Salzburg 7 (Salzburg Archä 1989) 27–41.
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cken 1988) 209–240.

Liste der erforschten Siedlungen und Gräberfelder der 
Karanovo VI-Periode in Bulgarien. In: A. Fol (Hrg.), 
Macht, Herrschaft und Gold: das Gräberfeld von Varna 
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Zivilisation. Ausstellung organ. vom Minister für Kul-
tur, Bildung und Wissenschaft der Volksrepublik Bul-
garien etc., Moderne Galerie des Saarland-Museums 
(Saarbrücken 1988) 267–271.

Архитектура и вътрешна уредба на една раннонеолит-
на къща от Слатина (София). Българска етногра-
фия 1988, 2, 3–14.

Beiträge zu den Beziehungen zwischen Vorderasien und 
Südosteuropa aufgrund der frühneolithischen bemal-
ten Keramik aus dem Zentralbalkan. Acta praehistorica 
et archaeologica 19, 1987, 7–18.

Струмският път през ранния неолит. Векове 1987, 2, 
39–47.

Неолитни керамични съдове за приготвяне на храна 
(По материали от Югозападна България). Българ-
ска етнография 1987, 2, 29–35.

Орнаментацията на раннонеолитната рисувана ке-
рамика от Мулдава. Родопски сборник 6, 1987, 
142–152.

Картината на света в раннонеолитната орнаментация 
от Ракитово. Известия на Българското историческо 
дружество 39, 1987, 5–29.



Publications of  Vassil Nikolov

22	

Die neolithische Siedlung Kremenik bei Sapareva Banja, 
Bezirk Kjustendil. Studia Praehistorica 8, 1986, 108–
151. (with G. I. Georgiev / V. Nikolova / S. Cohadziev)

Най-голямото раннонеолитно жилище. Музеи и па-
метници на културата 1986, 2, 2.

Връзки на долината на р. Места с Анатолия през ран-
ния неолит. Археология 27/2, 1986, 5–10.

Über den Ursprung einiger frühneolithischen ornamen-
talen Motiven aus dem Zentralbalkangebiet. Thracia 
pontica 2, 1982 (1985), 187–195.

Раннонеолитен свастиковиден мотив от Кременик 
край Сапарева баня. Векове 1985, 5, 49–53.

Die Kunst der späten Kupferzeit in Bulgarien. In: Das 
erste Gold der Menschheit. In: G. Biegel (Hrsg.), Die 
älteste Zivilisation in Europa (Freiburg 1985) 22–28.

Katalog. In: Das erste Gold der Menschheit. In: G. Biegel 
(Hrsg.), Die älteste Zivilisation in Europa (Freiburg 
1985) 51–136. (with I. Ivanov)

Праисторически мраморни амулети от Югозападна 
България. Векове 1984, 1, 60–64.

Ранненеолитические культуры в западной Болгарии. 
Советская археология 1984, 2, 5–21.

Die ornamentale Verzierung der bemalten frühneolithi-
schen Keramik aus der Ebene von Sofia. Studia Prae-
historica 7, 1984, 17–32.

Тракийско светилище под Мека цръв. Музеи и памет-
ници на културата 1983, 1, 22–24.

Тракия и Тесалия през ранната бронзова епоха. Векове 
1983, 1, 12–18.

Кръстовидни изображения върху раннонеолитната 
керамика. Атеистична трибуна 1983, 3, 57–60.

Орнаментация на раннонеолитната рисувана керами-
ка: систематизация и характеристика. Археология 
24/1–2, 1983, 29–43.

Колективна находка на керамични съдове от късна-
та бронзова епоха в с. Есеница, Варненски окръг. 
Известия на Народния музей – Варна 18 (33), 1982, 
87–92. (with В. Жекова)

Строителство с абсиден план в българските земи. Бъл-
гарска етнография 1982, 1, 29–37.

Приложение на математико-статистически метод за 
териториално групиране на рисуваната ранноне-
олитна керамика. Интердисциплинарни изследва-
ния 9, 1982, 33–50.

Строителството с абсиден план в българските земи: 
ретроспективен анализ. Интердисциплинарни из-
следвания 7–8, 1981, 99–110.

Ранноeнеолитна керамична статуетка на богинята 
Майка-Земя. Изкуство 1981, 9–10, 64–66.

Аспекти на религиозно-митологичната система през 
ранния неолит (според рисуваната керамична ор-
наментация). Изкуство 1981, 9–10, 67–70.

Die Tradition in den Absidenbauten in Bulgarien. Thra
cia 5, 1980, 155–166.

Селищна могила до с. Дядово: сондажен изкоп (ар-
хеологически разкопки 1977–1978 г.). Expedicio 
thracica 1, 1980, 9–94. (with Р. Катинчаров / Я. Бест / 
В. Николова)

Проучвания в Голямата пещера над с. Илия, Кюс-
тендилски окръг. Векове 1980, 3, 71–76. (with В. 
Василев)

Проучване на остеологичния материал от Голямата 
пещера край с. Илия, Кюстендилски окръг. Ин-
тердисциплинарни изследвания 5-6, 1980, 57–64. 
(with В. Василев)

За скалния надпис на „Брат Томе“ при с. Царевец, 
Врачанско. Векове 1980, 1, 69–70.

За акултурацията в праисторическата епоха. Интердис-
циплинарни изследвания 5-6, 1980, 45–50.

Богинята Майка-Земя и племенният вожд-жрец. Ате-
истична трибуна 1980, 6, 45–50.

Уникално скулптурно изображение. Изкуство 1979, 
4, 46–47.

Проблемът за продължителността на неолитната ре-
волюция в Предна Азия. Thracia antiqua 4, 1978, 
11–28.

Тракийско светилище на връх Петровски кръст в Че-
пън. Векове 1978, 2, 40–53.

Проблемът за акултурацията в праисторическата епо-
ха. Бюлетин на Клуба за НТМ - ИФ 2, 1977, 38–43.

Проблемът за акултурацията на мезолитната общност 
по западното Черноморско крайбрежие (Тезиси). 
Бюлетин на Клуба за НТМ - ИФ 2, 1977, 1–7.

Неолитната революция в Предна Азия и нейните ре-
зултати. Археология 17/4, 1977, 1–11.

Нови мезолитни материали от Побитите камъни. Му-
зеи и паметници на културата 1977, 4, 36–39.

Проблемът за безкерамичния неолит в Тракия и на 
Балканите. Thracia antiqua 2, 1977 (1978), 1–18.

Традиции в строителството с абсиден план. Студент-
ски проучвания 4, 1976 (1978), 3–22.

Елементи на тракийското архитектурно наследство. 
Студентски проучвания 3, 1975, 3–20.

Неолитно селище в Горна Оряховица. Студентски 
проучвания 3, 1975, 21–40.

Проблеми на мезолита в България и неолитната рево-
люция. Студентски проучвания 2, 1974, 3–31.

PRELIMINARY EXCAVATION REPORTS
Археологически проучвания на раннонеолитното се-

лище Слатина-София. Археологически открития 
и разкопки през 2014 г., 2015, 39–41. (with Д. Такоро-
ва  / Е. Сиракова / К. Митов / В. Стоицова / С. Жечева)

Спасително археологическо проучване на неолитното 
селище в м. Деве боаз при с. Мурсалево, община 
Кочериново. Археологически открития и разкоп-
ки през 2014 г., 2015, 45–47. (with К. Бъчваров / Д. 
Такорова / В. Петрова / Г. Самичкова / Г. Кацаров)



Publications of  Vassil Nikolov

	 23

Спасително археологическо проучване на площта на 
строителните дейности за канализационна систе-
ма на Мурсалево в обхвата на източната част на не-
олитното селище в м. Деве боаз при с. Мурсалево, 
община Кочериново. Археологически открития 
и разкопки през 2014 г., 2015, 48–50. (with К. Бъч-
варов / Д. Такорова / В. Петрова / Г. Самичкова  / 
Г. Кацаров)

Археологически проучвания на праисторическия со-
лодобивен и градски център Провадия-Солницата. 
Археологически открития и разкопки през 2014 
г.,,2015, 88–90. (with К. Бъчваров / П. Лещаков / Г. 
Самичкова / Н. Христов / М. Люнчева / В. Стоицова / 
Е. Пурнарова / С. Жечева / С. Трифонов / Д. Енверова / 
Й. Илиева / К. Максуини / М. Славкова)

Археологически проучвания на раннонеолитното се-
лище Слатина-София. Археологически открития 
и разкопки през 2013 г., 2014, 41–44. (with Д. Тако-
рова   / Е. Сиракова / Т. Дяков)

Пра- и протоисторически обреден комплекс в м. Хауза 
край Капитан Андреево, Свиленградско. Трасе на 
Via Diagonalis. Археологически открития и разкоп-
ки през 2013 г., 2014, 68–70. (with В. Петрова / Т. 
Христова / П. Лещаков)

Археологически проучвания на праисторическия 
солодобивен и градски център Провадия-Сол-
ницата през 2013 г. Археологически открития и 
разкопки през 2013 г., 2014, 89–91. (with К. Бъчва-
ров / П. Лещаков / Г. Самичкова / Н. Христов / К. 
Максуини / С. Трифонов / Е. Пурнарова / В. Сто-
ицова / М. Славкова / Й. Илиева / С. Жечева / Р. 
Спасов / Ш. Мартино)

Археологически проучвания на Провадия-Солницата 
през 2012 г. Археологически открития и разкопки 
през 2012 г., 2013, 78–80. (with П. Лещаков / М. Люн-
чева / К. Бъчваров / Н. Христов / С. Трифонов / Й. 
Паринова / Е. Пурнарова / В. Стоицова / М. Славкова / 
Т. Малтер / Й. Илиева / Е. Анастасова)

Спасителни археологически разкопки в м. Хауза до 
Капитан Андреево, Свиленградско през 2012 г. 
Археологически открития и разкопки през 2012 
г., 2013, 60–62. (with В. Петрова / Т. Христова / П. 
Лещаков  / М. Люнчева / Г. Самичкова / С. Терзий-
ска-Игнатова / К. Бояджиев / Н. Христов)

Археологически проучвания на праисторическия со-
лодобивен център Провадия-Солницата през 2011 
г. Археологически открития и разкопки през 2011 
г., 2012, 66–68. (with К. Бъчваров / П. Лещаков / М. 
Люнчева  / Н. Христов / Г. Самичкова / Д. Такорова  / 
К. Бояджиев / Е. Анастасова / С. Трифонов / С. Игна-
това / Й. Паринова / Е. Пурнарова / В. Стоицова  / 
Т. Малтер / М. Славкова / В. Данов)

Археологически разкопки на тел Караново през 2011 
г. Археологически открития и разкопки през 2011 
г., 2012, 68–70. (with В. Петрова)

Аварийно археологическо проучване на къснонеолит-
ното ямно светилище Дана бунар 2 край Любимец. 
Археологически открития и разкопки през 2010 
г., 2011, 62–64. (with В. Петрова / М. Люнчева / Е. 
Сиракова / Т. Тодоров / М. Славкова / В. Стоицова / 
Е. Пурнарова)

Археологически проучвания на праисторическия со-
лодобивен комплекс Провадия-Солницата. Архео-
логически открития и разкопки през 2010 г., 2011, 
71–73. (with В. Петрова / К. Бъчваров / Н. Христов  / 
М. Люнчева / Е. Анастасова / С. Игнатова / П. Ле-
щаков / С. Трифонов)

Археологически проучвания на тел Провадия-Солни-
цата. Археологически открития и разкопки през 
2009 г., 2010, 65–68. (with В. Петрова / К. Бъчваров / 
П. Лещаков  / Н. Христов / Е. Анастасова / М. Люн-
чева / С. Трифонов / Д. Такорова / К. Бояджиев / М. 
Доткова)

Археологически проучвания на тел Караново, Новоза-
горско. Археологически открития и разкопки през 
2009 г., 2010, 97-99. (with В. Петрова / Е. Анастасова  / 
М. Люнчева)

Археологически проучвания на тел Крън, Казанлъш-
ко. Археологически открития и разкопки през 2009 
г., 2010, 99–101. (with Д. Андреева / М. Люнчева)

Праисторически солодобивен център Провадия-Сол-
ницата: разкопки през 2008 г. Археологически от-
крития и разкопки през 2008 г., 2009, 67–70. (with В. 
Петрова  / К. Бъчваров / Н. Христов / П. Лещаков  / 
Е. Анастасова / Д. Такорова / К. Бояджиев / С. Трифо-
нов / М. Люнчева)

Археологически проучвания на праисторическото 
селище Ковачево, община Сандански. Археоло-
гически открития и разкопки през 2007 г., 2008, 
35–38. (with Л. Перничева / М. Лихардус-Итен / Ж.-П. 
Демул / М. Гребска-Кулова / И. Кулов)

Археологическо проучване на къснонеолитно ямно 
светилище Любимец-Дана бунар 2. Археологиче-
ски открития и разкопки през 2007 г., 2008, 57–60. 
(with В. Петрова / П. Лещаков / Е. Анастасова / Н. 
Еленски / С. Игнатова / К. Бояджиев / Д. Такорова / 
М. Люнчева / М. Доткова)

Сондажни археологически проучвания на неолитна 
селищна могила Борунката до Желязово, Бургаска 
област. Археологически открития и разкопки през 
2007 г., 2008, 60–62. (with М. Класнаков)

Археологически проучвания на праисторическия со-
лодобивен център “Провадия-Солницата” при гр. 
Провадия. Археологически открития и разкопки 
през 2007 г., 2008, 63–65. (with В. Петрова / Н. Хри-
стов / П. Лещаков / Е. Анастасова / П. Стоянова / 
М. Люнчева)

Археологическо проучване на къснонеолитното ямно 
светилище Любимец-Дана бунар 2. Археологиче-
ски открития и разкопки през 2006 г., 2007, 44–47. 



Publications of  Vassil Nikolov

24	

(with В. Петрова / Е. Анастасова / Н. Еленски / Д. 
Андреева / С. Игнатова / П. Лещаков / М. Доткова / 
Е. Найденова / М. Класнаков)

Археологически проучвания на солодобивен център 
Провадия-Солницата. Археологически открития и 
разкопки през 2006 г., 2007, 47–51. (with В. Петрова  / 
Н. Христов / Е. Анастасова / П. Лещаков)

Спасителни археологически проучвания на Обект 
28, м. Хауза, Капитан Андреево, общ. Свиленград. 
Археологически открития и разкопки през 2006 г., 
2007, 51–53. (with К. Ников / Т. Христова)

Tell Karanovo 2002–2004. Vorbericht (Salzburg 2005). 
(with S. Hiller / F. Lang)

Tell Karanovo 2000–2001. Vorläufiger Bericht (Salzburg 
2002). (with S. Hiller)

Tell Karanovo 1998–1999. Vorläufiger Bericht (Salzburg 
1999). (with S. Hiller)

Tell Karanovo 1996–1997. Vorläufiger Bericht (Salzburg 
1997). (with S. Hiller)

Tell Karanovo 1995. Vorläufiger Bericht (Salzburg 1995). 
(with S. Hiller)

Tell Karanovo 1993–1994. Vorläufiger Bericht (Salzburg 
1994). (with S. Hiller)

Tell Karanovo 1992. Vorläufiger Bericht (Salzburg 1992). 
(with S. Hiller / S. Bökönyi / P. Höglinger / J. Görsdorf  / 
B. Weninger)

Tell Karanovo 1991. Vorläufiger Ausgrabungsbericht 
(Salzburg 1991). (with S. Hiller)

Tell Karanovo 1990. Vorläufiger Ausgrabungsbericht 
(Salzburg 1990). (with S. Hiller)

Tell Karanovo 1989. Vorläufiger Ausgrabungsbericht 
(Salzburg 1989). (with S. Hiller)

Tell Karanovo 1988. Vorläufiger Ausgrabungsbericht 
(Salzburg 1988). (with S. Hiller)



	 379

THE ARCHAEOLOGY OF GAMES. PLAYING WITH KNUCKLEBONES IN THE 
EARLY CHALCOLITHIC OF THE BALKANS

Isabelle Sidéra and Andreea Vornicu

Abstract
We will address here the subject of prehistoric games by looking with fresh eyes at knucklebone collections from Chalcolithic sites 
located in modern-day Bulgaria and Romania, with special attention to Drama-Merdžumekia – Karanovo V/Maritsa 1 – Târgu 
Frumos-Baza Pătule and Isaiia-Balta Popii – Precucuteni culture 2. Gaming activities did not always leave identifiable traces in 
the archaeological record. Children’s toys appear occasionally among very old remains, as it is the case of the bone anthropomorphic 
figurines of the late Linear Pottery culture (5100 BC), for which a function as dolls for girls can be firmly supported 3. But these 
are only isolated cases. The great importance of the Drama Merdžumekia assemblage and of other assemblages from neighboring 
contemporary cultures, resides in the fact that they contain hundreds of game pieces, which provide the means to understand the issue 
of games in their social aspects, since it is observable. On these sites, games appear with frequency and intensity, as a common practice. 
Thereby, we push back the prehistory of games to  the moment it becomes systematic, at the beginning of the 5th millennium BC, with 
Karanovo V/Maritsa 4, and Precucuteni in the Eastern part of Romania 5.

In honor of  Vassil Nikolov, we choose to debate a topic 
that integrates a part of  the significant collection of  almost 
2000 animal hard tissue objects from the site of  Drama, 
which was partly published in previous studies6. The reason 
for this choice lies in the almost legendary nature of  the 
site, which brought together researchers from all of  Eu-
rope and beyond, for a period of  over thirty years during 
the archaeological investigations in the micro-region of  
Drama. It is during the campaigns of  excavations carried 
out between 1994 and 2001 that we have often rubbed 
shoulders with Vassil Nikolov. In remembrance of  those 
campaigns, we dedicate this text to him.

BRIEF SNAPSHOT OF KNUCKLEBONES  
IN ANTIQUITY
The knucklebones are components of  the tarsal bones. 
They form a compact bone roughly rectangular, with mor-
phologically differentiated sides (fig. 1). In Greco-Roman 
Antiquity, knucklebones were used mainly as game pieces, 
bringing together various players without age or gender 
limit. “The popularity of  the game of  knucklebones in ancient 
Greece and the importance of  the role it played in the everyday life 
of  Greeks are attested by texts, paintings, and plastic art of  all 
types and standards” 7. 

During play, these game pieces were thrown and dif-
ferent names and values were attributed to each side of  
the bone. The combination of  sides facing up when they 
fell formed different figures to which names were given.
Most of  the game pieces are natural knucklebones from 

various sized species and are more or less modified. They 
display diverse volumes, forms and materials. If  we accept 
the assemblage of  10,000 pieces identified by F. Poplin 
within the 24,000 knucklebones found in the Corycian 
Cave (Greece), most of  them came from sheep and goat 
and to a smaller extent from cattle, pig, red deer, fallow 
deer, and roe deer8. Some of  them are drilled, or are flat-
tened on their sides. Others are inscribed, covered or filled 
with gilding metal or lead, as showed by the overabundant 
collection of  Coycian Cave, remarkably studied by Pierre 

8	 Poplin 1984, 383.

1	 Sidéra 1998.
2	 Vornicu 2013.
3	 De Maret / Sidéra 2015.
4	 Sidéra 1998.
5	 Vornicu 2013.
6	 Sidéra 1998; 2012.
7	 Armandry 1984, 376.

Fig. 1: Anatomical aspects of knucklebones.
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Amandry9. There are also imitations of  knucklebones, of  
which some are faithful replicas made of  marble, lime-
stone or even bronze10. The use of  knucklebones as game 
pieces or dices goes beyond the Greco-Roman world. 
Thus, the Tutankhamun sepulcher from Egypt contains 
eight imitations of  knucklebones, many of  which are made 
of  resin11. 

It should be added that in Antiquity knucklebones are 
present in all environments: private houses, public build-
ings, sanctuaries and graves12.

In Southeast Europe and Asia, the game of  Knuckle-
bone has survived until today. It is called aşık in Turkey 13 
and Mȯzȯn Šagaj in Mongolia14. 

In Roman and Greek Antiquity, but also in Mongolia, 
knucklebones were also used in divination15, showing the 
shift from gaming towards magic, which commonly occurs 
in traditional societies. The same object thus serves several 
simultaneous or successive functions16. In his work, Lives of  
the Twelve Caesars, Suetonius reports that Emperor Tiberius, 
wanting to know the future, threw several golden knuck-
lebones into a spring and interpreted the combination of  
knucklebones in the water to his advantage17.

The divinatory function of  knucklebones is well attest-
ed by the astragaloi oracle tradition, which was fashionable 
during the 2nd and 3rd centuries18. People turned to oracles 
in order to consult the gods in the pertinence of  their 
future actions. The answers came from the numerical com-
bination obtained by throwing five or seven knucklebones 
(the sides of  the bone were numbered 1, 3, 4, 6) to which 
corresponded oracular answers19. 

KNUCKLEBONES IN PREHISTORY
Knucklebones and knucklebone imitations are present 
in the material culture of  Neolithic and Chalcolithic sites 
from the Near East to Central Europe. In the current 
state of  research, it appears that they were not used with-
in the Neolithic cultures of  Central and West Europe. 
The earliest knucklebones date to the middle of  the 7th 
millennium and were found in the site of  Çatal Höyük, 
in Anatolia20. In the 6th millennium BC, in the Starčevo 
Criş, Dudeşti and Vinča cultures from the western part 

9	 Armandry 1984.
10	 Armandry 1984.
11	 Tait 1982, 38; Bellessort 2016.
12	 Armandry 1984; Carè 2009; De Grossi Mazzorin / Minniti 

2009; De Grossi Mazzorin 2014.
13	 Mellaart 1964, 103.
14	 Tatár 1972.
15	 Armandry 1984.
16	 Lusardy 2006; De Maret / Sidéra 2015.
17	 Nikulina / Schmolcke 2008.
18	 Cuvigny 2010, 267.
19	 Cuvigny 2010, 267.
20	 Russell / Griffitts 2013, 295–296.

of  Balkans and Romania, this type of  objects appears 
rarely and in isolation. Their presence seems to increase 
from the 5th millennium in Precucuteni and Gumelniţa 
contexts in Romania, and Karanovo V-Maritza, Karanovo 
VI-Gumelniţa in Bulgaria.

Recent studies have shown that the functions of  knuck-
lebones in prehistory were not equivalent. But, in order 
to reveal this variability, they must become the subject of  
detailed studies carried out with analytical tools specific to 
the functional analysis: the study of  wear and its distribu-
tion on objects and experimentation21. 

Three hypotheses regarding the use of  knucklebones 
in prehistory have previously been proposed. The first, 
based exclusively on ethnographic or historical analogy, 
supports the use of  knucklebones in divination or as game 
pieces22. The other two, based on use-wear analysis and 
experimentation, propose a material function for Caprid 
knucklebones, as tools associated with activities such as 
pottery shaping23 or hide working24. 

We believe that only a holistic perspective, encompass-
ing the cultural and archaeological context, the morpholog-
ical and technological variations, as well as the wear traces 
for each individual object can shed light on the use of  
knucklebones. More precisely, the study of  technological 
transformations combined with use-wear analysis enables 
the gathering of  objective and reliable data on the phys-
ical manner in which the knucklebones performed their 
function. As for the analysis of  the archaeological context, 
it offers an understanding of  the environment in which 
knucklebones functioned: domestic, funeral, technical, etc. 
The ethnographic and historical data provide interpretative 
models able to reveal the meaning and symbolic content 
associated with this type of  object. Finally, we insist on the 
importance of  studying each individual object, since it is 
possible that objects of  the same type perform different 
functions.

RAW MATERIAL AND MORPHOLOGY
Objects made of  osseous materials are often obtained by 
the transformation of  raw material through a technical 
process that comprises blank production (débitage) and 
shaping (façonnage). 

Sometimes, the raw material is little or not at all trans-
formed. In this case, the product is the result of  a direct 
transfer from the anatomy to the object, as François Poplin 
has beautifully described: “[...] starting from the animal, in 
front of  the preoccupations of  those who have in mind 
Civilization” 25. These “natural items” occur in all Neo-

21	 Legrand / Sidéra 2007.
22	 Gilmour 1997; Bejenaru et al. 2010; McCarty 2013; Kogăl-

niceanu et al. 2014.
23	 Choyke / Bartosiewicz 2009; Meier 2013; Mărgărit 2015.
24	 Cavaleriu / Bejenaru, 2009.
25	 Poplin 1984, 381.
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lithic and Chalcolithic industries, but they are represented 
in small proportions.

However, the assemblages we are discussing here are 
of  great importance within the cultural context to which 
they belong. Their number is extraordinary: 291 of  1897 
objects made of  osseous materials at Drama-Merdžumekia 
(Bulgaria), 45 of  318 at Târgu Frumos and six of  34 at 
Isaiia (Romania).

As regards the raw material, three categories were iden-
tified within the knucklebone collections. The heavy and 
massive specimens, weighting between 42 to 121 grams, 
come from large ruminants like the domestic cattle and 
aurochs (fig. 2 num. 91-1411, 90-2206, 92-1199, 93-0710). 
Smaller specimens, of  average size and lower weight, come 
from red deer (fig. 2 num. 90-2193), fallow deer (fig. 3 num. 
87-3156), boar, and domestic pig (fig. 2 num. 90-2125). 
These species are rare. The swine bones weigh between 
nine to eleven grams, while those of  fallow deer weigh 26 
grams (the specimens from red deer were much deterio-
rated, thus they were not weighed). Finally, there are the 
small, very lightweight knucklebones, weighing between 
three to nine grams – which come from small ruminants 
i.e., sheep, goat, and rarely roe deer (fig. 2 num. 91-1391, 
85-1534, 87-1582, 91-1395, 87-3166).

The sites of  Drama, Târgu Frumos and Isaiia share a 
common preference in terms of  raw material exploitation. 
The heavy, massive knucklebones from large ruminants 
are favored over the small specimens of  sheep and goat 
(tab. 1). Finally, at the two sites from Romania, the presence 
of  small ruminant knucklebones is insignificant. This pat-

tern seems to be specific for the early Chalcolithic of  the 
East Carpathian region – Precucuteni and is quite unusual 
considering the high use of  small ruminant knucklebones 
in the previous and later periods.

Excluding the unworked knucklebones, there are three 
main categories of  modifications on knucklebones that 
occur generally in Neolithic and Chalcolithic sites:

1)	 Flattening is the most common modification found on 
knucklebones. It may be located on the anterior side 
(1A), the flanks of  the bone – medial and/or lateral 
side (1B), the flanks and the front side (1C) or on all 
four sides (1D). The flanks are not always flattened 
symmetrically, one of  them being flatter than the other. 
Sometimes even a single side is flattened. Similarly, the 
extent of  the flattened area varies. It may affect the 
entire face or it may be located in a defined area (fig. 
3–4).

2)	 Drilling – which may be either simple or multiple. 
Several situations are possible, such as drilling of  
the proximal part (2A), opposite drillings, one on 
the proximal and the other on the distal part (2B), 
and drilling on the proximal or distal part (2C). This 
technique is always associated with flattening. Drilled 
knucklebones are quite common and were found from 
Middle Neolithic to Chalcolithic sites from Serbia and 
Romania26.

26	 Vitezović 2011; 2013; Mărgărit et al. 2014; Kogălniceanu et al. 
2014.

Fig. 2: View of the anterior face of Drama’s knucklebones. Num. 91-1391, 85-1534, 87-1582, 91-1395, 87-3166 sheep or goat.  
Num. 90-2195 roe deer. Num. 90-2193 red deer. Num. 91-1411, 90-2206, 92-1199, 93-0710 cattle. Num. 90-2125 boar.
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3)	 Incising is very rare and always associated with flatten-
ing. Incisions appear like short lines made with a flint 
blade, arranged in parallel and following the bone’s 
contour. The incisions are located on the lateral or 
medial face of  the knucklebones. They occur in several 
knucklebone assemblages from Romania27.

At Drama, the transformations of  knucklebones are 
mainly of  type 1B: flattening on the flanks, regardless of  
the species (231 from 291 objects) (fig. 3–4). Unworked 
knucklebones are rare (21 pieces). The drilled Type 1C (13 
objects) and 2A are marginal (four objects). The flattening 
of  the anterior side is rare. Among the curiosities, the swine 
knucklebones, and sometimes also goat and bovine, are 
strongly abraded obliquely (fig. 2 num. 90-2125).

The large knucklebones from Precucuteni collections 
are always flattened on the anterior side (type 1A). Other 
types of  transformation, such as perforation or incision, are 
lacking. This seems to be a pattern specific to Precucuteni 
collections, which will be maintained until the beginning of  
the Cucuteni culture, when the patterns of  transformation 
will diversify, and a shift to caprid knucklebone as the main 
raw material type will occur.

Finally, we note that a surface treatment in order to 
color or perhaps dry the material 28 was applied on most 
of  the Drama objects (239 of  291). The colors range from 
dark brown to a set of  mixed hues of  yellowish and brown. 
All have a shiny appearance. Some of  the knucklebones 
from the site of  Isaiia display colors varying from dark 
brown to grey or black, as a result of  burning along with 
the dwelling in which they were deposited.

MODUS OPERANDI
The type 1 modification, namely flattening, is the most 
problematic, since its formation may be the result of  three 
possible actions: 1) shaping, by which was intended to 
obtain various types of  objects; 2) use processes or 3) a 
combination of  shaping and use.

Studies that rely on naked eye observations consider 
the flattened aspect of  the bone surface as an indicator of  
shaping by abrasion29. We do not contest this interpreta-
tion, as in Drama, the lateral sides of  many knucklebones 
display very clear traces of  fashioning by abrasion (fig. 4 
num. 89-1628). However, naked eye observations are not 
enough to understand the function of  these surfaces. It 
takes a detailed examination using optical instruments to 
uncover the otherwise invisible traces. This ultimately leads 
to a better understanding of  the manner in which knuck-
lebones were used.

Observations made by means of  stereomicroscopy 
have previously related the flattening of  sides to use: knuck-

27	 Berciu 1956; Cucoş 1999; Beldiman et al. 2012.
28	 Sidéra 2000.
29	 Vitezović 2011.

lebones are tools for ceramic smoothing30. Yet, before use, 
the objects may have undergone shaping, 31 the flattening 
being in several cases the result of  surface preparation 
by abrasion, which aimed to erase the naturally irregular 
aspect of  the bone32.

As regards the modifications on the anterior surfaces 
of  knucklebones, the study of  Drama, Târgu Frumos and 
Isaiia assemblages showed that the flattened aspect formed 
as a result of  use33. The wear appears as bright polished 
areas, that vary in extend and degree restricted to four areas 
on the knucklebone’s anterior side (fig. 3; 5). These corre-
spond to the contact points of  a knucklebone standing on 
a flat surface with the anterior side downwards. Despite the 
flattened aspect of  the surface, no striations similar to those 
caused by shaping were observed. The collections contain 
knucklebones in different stages of  use, providing enough 
data for the reconstruction of  the wear sequences (chaîne 
d’usure). Thus, we observed that the wear evolves differently 
on the four mentioned areas. Firstly, the high points of  the 
anterior face (1–2 in fig. 6) develop a polished aspect on a 
small area, which will gradually enlarge and begin to flatten. 
At this point, a rarely visible polished aspect will appear 
on the lower areas of  the anterior surface (3–4 in fig. 6). 

30	 Meier 2013; Mărgărit 2015.
31	 Mărgărit 2015.
32	 Sidéra 2012; Vornicu 2015, 201–203.
33	 Vornicu 2013, 56–57.

Tab. 1: Distribution by species of the knucklebones from Drama, 
Târgu Frumos and Isaiia.

Species Qty. Drama Qty. Târgu 
Frumos Qty. Isaiia

Cattle 144 43 6

Red deer 7 1 -

Fallow deer 18 - -

Caprids 80 1 -

Roe deer 14 - -

Swine 21 - -

Undetermined 
ruminants 3 - -

Undetermined 
large ruminants 2 - -

Undetermined 
small ruminants 2 - -

Undetermined 1 - -

Total 292 45 6
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As the wear on areas 1 and 2 increases in size and become 
more flattened, the other two regions will also begin to 
develop a flattened aspect. This type of  wear development 
is encountered only when the knucklebone is used as a 
passive object. This was shown by an experiment that we 
carried out, in which a small knucklebone was launched on 
the surface of  a dry clay floor, always with the anterior side 
facing down. The bone’s movement was controlled only at 
the launching point. It took ten minutes for the areas 1 and 

2 to gain a flatten appearance, while the areas 3 and 4 had 
developed only a shiny appearance (fig. 7). This contrasts 
the pattern resulting when a knucklebone was used as an 
active object. In this case, when continuous and organized 
gestures replicated a controlled friction against the same 
floor, the wear developed uniformly on the four areas from 
the very first movements. Moreover, after five minutes, not 
only these four areas were flattened, but the wear extended 
in other adjacent points (fig. 7). 

Fig. 3: Modifications of the internal side of Drama’s knucklebones. 91-1391, 91-1395, 88-1031 sheep or goat, 87-3156 fallow deer, 90-
2193 red deer, 91-1396, 89-1628, 90-2206, 90-2128 cattle.

Fig. 4: Modifications of the external side of Drama’s knucklebones 87-2303 sheep, goat, roe deer, 91-1391, 85-1534, 91-1405 sheep or 
goat, 87-3159, 90-1689 roe deer, 93-0710, 90-2206, 87-2203, 89-1628, 93-0713, 90-2128 cattle.
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Besides this type of  wear, the archaeological specimens 
display on their posterior, lateral and medial sides patchy 
bright areas of  a varnished aspect and which color dif-
fers, with no visible striations (fig. 8). These are obvious 
traces from handling. Also, there are no clear traces of  
impact or accidental friction on the edges or surface of  
knucklebones. 

One can infer that in the case of  the knucklebones, 
their use did not involve a gesture of  throwing/tossing, but 
rather by launching or pushing the bone with the anterior 
side facing down. The great majority of  knucklebones 
from the three sites show an incipient or intermediary wear, 

indicating that the objects were abandoned after a short or 
occasional use. From what we can judge from the 37 out 
291 Drama’s objects with a well-defined wear, other types 
of  wear traces identified on the knucklebones also reflect 
a passive use. These are traces of  impact and accidental 
friction (e.g., material removal and pitting, sinking and com-
pression, wide and deep striations isolated or organized in 
small groups) on the edges and on the prominences of  the 
anterior and posterior sides’ joints (fig. 2). There are no 
wear traces that could suggest an active use of  the surfaces. 
Thus, the large majority of  knucklebones were not tools. 
This applies both to objects dated from Karanovo V, VI 

Fig. 5: Knucklebones from the Precucuteni sites of Isaiia-Balta Popii 
(1-2) and Târgu Frumos-Baza Pătule (3-6) showing different degrees 
of wear- incipient (2, 3), intermediary (1, 4), and advanced (5, 6).

Fig. 6: The use–wear’s distribution and order of appearance (with 
numbers from 1 to 4) on the anterior side of the knucklebones from 

Precucuteni culture.

Fig. 7: The use-wear’s distribution on two experimental knuckle-
bones- A. used as a passive object on a dry clay floor for ten minutes, 

B. used as an active object on a dry clay floor for five minutes.
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and Precututeni, as well to objects of  the Cernavoda III 
culture34. Some objects, but rare, with more organized and 
systematic striations could, however, may have functioned 
as occasional tools.

Overall, the low frequency of  well-developed wear 
is striking – the wear traces consist mostly in surface 
and edge rounding. This means that many knucklebones 
were disposed when they were slightly deformed. Some 
of  them are burnt (42 pieces in Drama). Also, it is worth 
noting that the most visible wear is present on the heavy 
and massive objects. As in the case of  the Precucuteni 
assemblage, the traces of  use on the small caprid knuck-
lebones are almost imperceptible, at least at the meso-
scopic scale.

The detailed observation of  the flattened lateral areas 
shows abrasion at different degrees of  intensity in most of  
the cases. It can be combined occasionally with scraping. 
These are technical actions which purpose is to flatten the 
faces. Sometimes, the technical traces are superposed by 
traces of  use. The most common use wear consists of  dull 
surface and volume blunting, which leads to the erasure 
of  shaping traces and the rounding and polishing of  the 
edges. The areas with wear display an irregular, superficial, 
and very bright polish interspersed with multiple multidi-
rectional, short, superficial, and unorganized striations, 
which are specific to handling35.

Given that 1) knucklebones at the three sites were not 
active tools, 2) most of  them do not show highly developed 
wear traces, but rather rounding with traits associated with 
handling, and 3) the traces of  material removal indicate 
accidental impact and friction; we deduce that we are deal-
ing with game pieces hand-held and thrown on more or 
less hard surfaces of  various types, upon which they were 
rolled and pushed. The variability of  the soil types could 
explain the very irregular traces of  wear.

34	 Sidéra 2012, 269–270; Vornicu 2015.
35	 Sidéra 2012, fig. 8.

An experiment was conducted with large knucklebones 
that consisted in recreating the playing conditions, by sitting 
on the floor and throwing the pieces against a well graded 
soil so that they roll. The experimental pieces show very 
similar wear to those on archaeological specimens, but with 
a much more developed wear, this being due to the well 
graded type of  soil. One should imagine at Drama game 
areas on more or less fine-grained soils, with or without 
grass, or even hard soil or, possibly, a floor.

Perhaps different units of  knucklebones served as var-
ious types of  games, as it happened in Antiquity. Thus, the 
game of  tossing up the knucklebones and catching them 
on the back of  the hand, called pentelitha, was played with 
five pieces. The Greek and Roman authors mention that it 
was played rather by women and girls36. The astragaloi was 
a game of  chance in which were counted the values of  the 
sides on which the knucklebone fell. In this game, four 
bones were thrown simultaneously, or one after another. 
They rolled just until they stabilized on one side37.

ARCHAEOLOGICAL CONTEXT 
By studying the archaeological context of  knucklebone 
discoveries from the end of  the Neolithic and the Chal-
colithic of  Balkans and even of  the Near East, one could 
easily recognize very similar patterns in their distribution 
within the sites.

As a distinguishable element, very often, knucklebones 
are found grouped together in hoards. Sometimes, used 
knucklebones are found alongside unused specimens. In 
the sites of  Drama, Isaiia and Târgu Frumos such hoards 
comprise from five to 20 pieces. Only in one pit at Târgu 
Frumos, four used knucklebones were found in associa-
tion with 16 unmodified specimens38, while at Isaiia, six 
used and eight unused knucklebones were recovered from 

36	 Nikulina / Schmölcke 2008.
37	 Nikulina / Schmölcke 2008.
38	 Ursulescu / Boghian 1996.

Fig. 8: Microscopic view of the flat sides showing traces of fabrication and wear, with the typical handling polish.
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dwelling no. 7 39. At Drama, groups of  five, seven, nine 
till 16 knucklebones were identified inside several houses. 
This behavior is not restricted to the Neolithic and the 
Chalcolithic, but extends into the Bronze Age and Iron 
Age40. Among the most impressive assemblages by the 
sheer number of  knucklebones found together, are the 
497 pieces that form the hoard discovered at the Chalco-
lithic site of  Ghelăieşti – Cucuteni culture41 – or the 684 
specimens from the Iron Age site of  Meggido42, both of  
them deposited in ceramic pots. 

Most of  the times, knucklebones are found inside hous-
es – e.g., the Neolithic and Chalcolithic sites of  Çatal-
höyük43, Kazane Höyük44, Pietrele45, Iepureşti46, Costeş-
ti47, – or placed in clay layers within house foundations 
– at Poduri – Dealul Ghindaru 48, Borduşani 49 – fireplaces 
or rebuilt ovens – in the Chalcolithic sites of  Hârşova 50 
and Bucşani-La Pod 51. 

At Târgu Frumos, there are three houses that contain 
in their inventories a small number of  knucklebones (one 
and two per house), while at Isaiia and Drama the hoards 
are larger, as mentioned above. Hoards of  knucklebones 
occur in refuse pits or in pits for which a cultic destination 
was assumed, such at Târgu Frumos52.

Certainly, knucklebones are also found in the archae-
ological strata, but in this case, they are no mentions of  
them being found grouped or scattered.

Therefore, it seems that the value of  knucklebones 
resides in their use together, destined to a large public.

CONCLUSION
The study of  traces associated to volume modifications on 
abraded or unworked and used knucklebones from the sites 
of  Drama (Bulgaria), Târgu Frumos and Isaiia (Romania) 
provide sufficient data to formulate a solid hypothesis for 
the use of  knucklebones as game pieces, at least for a 
significant part of  them. 

39	 Vornicu 2013.
40	 Affanni 2008; Gilmour 1997.
41	 Cucoş 1999.
42	 Minniti / Peyronel 2005, 16.
43	 Russell / Griffitts 2013.
44	 McCarty 2013.
45	 Berciu 1956.
46	 Kogălniceanu et al. 2014.
47	 Vornicu 2015.
48	 Bejenaru et al. 2010.
49	 Voinea 1997.
50	 Popovici et al. 1998-2000.
51	 Bem 2001.
52	 Urulescu et al. 2005.

A ludic activity occurred on these sites, indicated by 
hundreds of  objects. For the first time in the history of  
the Balkans this activity is now very visible. Let us add 
that the large number of  clay tokens discovered at these 
sites could also refer to another sphere of  game play and 
increase the visibility of  gaming activity.

So, games were being played with knucklebones at Dra-
ma, Târgu Frumos, and Isaiia with certain intensity. Prob-
ably, on these sites, the practice of  playing was a part of  
everyday life of  the groups. The presence of  knucklebones 
of  different sizes, as well as the variations in the wear traces 
could speak for the existence of  various types of  games. 
Thus, the large knucklebones may have been launched 
on the ground, while the lightweight pieces were perhaps 
used differently, like in the Antique games of  astragaloi and 
pentelitha. A larger experimentation should be carried out 
in this aspect in order to document all types of  use wear. 

In any case, such games are collective actions, which in-
volved various actors and various locations – knucklebones 
and clay tokens are found both inside houses and outdoors, 
in the spaces between buildings, among domestic wastes.

For a long time, the domain of  game was considered 
anodyne. But theoreticians see it as an integral part of  
culture and, much more, a source of  dynamism within 
societies53, since its presence is active and fruitful in the 
major forms of  community life: cult, poetry, music and 
war54. Indeed, the sphere of  game does not refer so much 
to the child’s universe and bagatelle, but rather to the social 
relationships between adults55. Thus, the game is a “serious 
task”56. Considering the degree of  systematization in the 
practice of  games on these sites, new in the history, we 
ask here whether the strong manifestation of  game play in 
the chronological horizon of  the late Neolithic and early 
Chalcolithic constitutes a new indicator of  the changing 
social relationships that accompanied the emergence of  
metallurgy. 

53	 Caillois 1958.
54	 Huizinga 1951.
55	 Hamayon 2012.
56	 Huizinga 1951.
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