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Why 7?
Rules and Exceptions in the Numbering of Dice

1 A previous version of this paper has been presented at the 5th meeting of the ICAZ Worked Bone Research Group (WBRG) in Veliko 
Turnovo, Bulgaria, on 30-8-2005.

2 ‘In culture we find play as a given magnitude existing before culture itself existed, accompanying it and pervading it from the earliest begin-
nings right up to the phase of civilization we are now living in. We find play present everywhere as a well-defined quality of action which is 
different from “ordinary” life.’ (Huizinga 1980: 4). ‘Play is older than culture, for culture, however inadequately defined, always presupposes 
human society, and animals have not waited for men to teach them their playing. […] Here we have at once a very important point: even 
in its simplest forms on the animal level, play is more than a mere physiological phenomenon or a psychological reflex. It goes beyond the 
confines of purely physical or purely biological activity. […] If we call the active principle that makes up the essence of play, “instinct”, we 
explain nothing; if we call it “mind” or “will” we say too much. However we may regard it, the very fact that play has a meaning implies a 
nonmaterialistic quality in the nature of the thing itself.’ (Huizinga 1980: 1).

3 ‘Here, then, we have the first main characteristic of play: that it is free, is in fact freedom. A second characteristic is closely connected with 
this, namely, that play is not “ordinary” or “real life”. It is rather a stepping out of “real life” into a temporary sphere of activity with a dispo-
sition all of its own. […] 

  Once played, it endures as a new-found creation of the mind, a treasure to be retained by the memory. It is transmitted, it becomes 
tradition. It can be repeated at any time, whether it be “child’s play” or a game of chess, or at fixed intervals like a mystery. In this faculty of 
repetition lies one of the most essential qualities of play. It holds good not only of play as a whole but also of its inner structure. In nearly all 
the higher forms of play the elements of repetition and alternation (as in the refrain), are like the warp and woof of a fabric. […]

  Inside the play-ground an absolute and peculiar order reigns. Here we come across another, very positive feature of play: it creates 
order, is order. Into an imperfect world and into the confusion of life it brings a temporary, a limited perfection. Play demands order absolute 
and supreme. The least deviation from it “spoils the game”, robs it of its character and makes it worthless.’ (Huizinga 1980: 8-10).

Hans Christian Küchelmann

Bremen, http://www.knochenarbeit.de 

Abstract: A seldom questioned rule is that opposite sides of dice add up to seven. A look through history reveals that this number-
ing rule has prevailed for more than 2000 years, from the first millennium BC up to the present. Nevertheless, exceptions occur in 
all periods, 159 of which are presented here. This paper will discuss the development of the numbering rule, possible motives for this 
arrangement and possible reasons for exceptions.1

Keywords: Dice, astragali, multi-period, gaming rules.

1. Introduction

In his study about the element of play in culture Johan 
Huizinga (1980: 1-27) argues that play is older than 
human culture, that it is inter-woven with the begin-
ning of culture itself and that it may even be regarded as 
a an essential element of culture in general.2 Two cen-
tral and interdependent aspects of playing are the repe-
tition of an experienced reality and the creative change 
of it (Huizinga 1980: 8-10). These aspects are reflected in 
the objects used for playing, as well as in the rules and 

concepts connected with their use.3 Such issues shall 
be discussed here using a specific type of game – the 
throwing of dice.

Dice have an extraordinarily wide distribution seen 
from a chronological as well as geographical point of 
view. They are a type of artefact with a rich and diverse 
archaeological record. From Antiquity onwards there 
are numerous literal and iconographic sources men-
tioning dice and dice games. Ethnographic data com-
plete this rich evidence. Finally, mathematic approaches 
can be applied to dice. Combining these different traits 
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H.C. Küchelmann110

of evidence dice are objects offering the rare opportun-
ity to look beyond the artefact as such. They offer the 
possibility to infer social and cultural concepts and 
the change of these by comparing developments and 
changes in types of dice used in different regions, cul-
tures and time periods. Thus, they are good examples 
to observe “behaviour behind bones” (Jones O’Day et  
al. 2003).

From today’s point of view, the rule of opposite sides 
of dice adding up to seven seems to be a general feature. 
It transcends cultures, times and geographical regions 
and at first sight it appears to be strict and never ques-
tioned. Research for this paper began in 2004 after dis-
cussons with colleagues about a die deviating from this 
rule, found at Leeste, Germany (Appendix 1, no. 18). In 
the course of the subsequent research qualities of arch-
aeological dice and astragali were collected in a data-
base, which at present contains data of more than 1.500 
dice and nearly 37.000 astragali.4 In this article, after an 
outline of the history of dice and dice games, I would 
like to discuss the development of numbering rules, 
reasons for their consistency and the interpretation of 
exceptions.

2. Development and geographical distribu-
tion of dice and dice games

A problem in tracing the history of throwing games is 
the fact that almost any natural object, fitting into the 
palm of a hand – like nuts, shells, stones, etc. – can be 

4 1.217 cubic dice, 300 stick-shaped dice, 36.682 astragali and 187 astragalus replicas (state October 2018). The database has been cre-
ated by the author and can be sent on request.

5 See Fittá 1998: 10-14; Freeman & González Echegaray 2006: 164-167; Hills 1998: 11; Hojer 1996: 14-15; Ineichen 1996: 14, 56; Van der 
Heijdt 1990: 64.

6 Families Bovidae, Cervidae, Camelidae, Suidae etc.; e.g. sheep, goat, cattle, gazelle, red deer, roe deer, fallow deer, reindeer, camel, 
pig.

7 A polished astragalus from Remouchamps, Belgium; worn astragali from El Jouyo Cave, Cantabria, Spain (Freeman & González 
Echegaray 2006: 161) four reindeer (Rangifer tarandus) astragali from department Gironde, France (Guadelli, pers. com. 30-8-
2005).

8 E.g. Bartosiewicz 1984; 1999; Bischop 2001: 76, 157, 216; Choyke 2005: 137, 147-152; De Grossi Mazzorin & Minniti 2013; Forstenpoint-
ner 1999: 56-62, 177-187; Herrmann et al. 1998: 62-63; Hampe 1951: 13, 16, 30, 32, 34-37, notes 4, 13, 28-36, 54, 58; Korzakova 2010; Kovács 
1989; Krüger 1982; Kühl 1984: 211-219; Lehmkuhl 1984; Maier 1962: 216-220; Minniti & Peyronel 2005; Reese 1985; 2000; Röber 1994: 
113-114; Schmölcke & Rasran 2000: 362-363; Tomé (pers. com. 26-11-2004); Van der Heijdt 1990: 15.

9 E.g. Aristoteles, II. XXIII, 88, Historia animalium 2,1; Asklepiades in Anthologia Palatina VI.308; Homer, Ilias XXIII.86-88; Lukian, 
Theon dialogoi IV.3, V.2; Martialis, Epigrammata XIV.14-16; Meleager in Anthologia Palatina XII.47; Ovidius, Tristium liber II.470-
471; Ars amatoria II.203; Pausanias, Description of Greece, X.30,2; Plautus, Miles gloriosus 164; Plutarch, Lysander 8; Pollux, Ono-
mastikon IX.126-127; Suetonius, Augustus 71, Tiberius 14.3; Theophrastos (characters) mentions the special value of gazelle astra-
gali; for these and further antique references see Bartosiewicz 1999: 37; Fittá 1998: 15-16, 30, 108-109, 114, 120-129;  Forstenpointner 
1999: 56-60;  Hampe 1951: 13-17, 20-22, 28, 36, note 56;  Hojer 1996: 18, 27;  Ineichen 1996: 23-30, 36-38, 63-65; 1999: 5;  Lehmkuhl 1984: 
245-246;  Reese 2000: 400;  Rohlfs 1963: 6;  Schmölcke & Rasran 2000: 362.

10 See Bartosiewicz 1999: 41;  Dandoy 2006: 134-135;  Fittá 1998: 15-18, 30, 109, 121, 186, 209, fig. 14-19;  Grunfeld et al. 1975: 162-163;  Ham-
pe 1951: 11-23, 28, figs. 6-11, 13;  Ineichen 1996: 24-25, 30, 37, 54, fig. 1;  Pappalardo 2000: 117;  Rieche 2004: 26;  Rohlfs 1963: 6, 25-26, 
28, fig. 1-3, 5;  Schmölcke & Rasran 2000: 361. Dandoy (2006: 134) mentions one older depiction from an Egyptian tomb dated to  
3500 BC.

used for this type of game.5 But unless the player did 
modify the object, or in case of specific contextual infor-
mation like e.g. grave deposits or hoards, we will never 
be able to recognise most of these objects as gaming 
pieces. Nevertheless, one natural object that has been 
used regularly for throwing games is the astragalus of 
even-toed ungulates.6 

Archaeological, ethnographical and iconographi-
cal evidence shows that these bones were intention-
ally selected and received extraordinary attention. 
Finds of astragali from Neolithic sites in Europe and 
Asia, sometimes with drillings and traces of use-wear, 
make it probable that astragali were used as gaming 
pieces as early as the Neolithic period (Maier 1962: 
216-220; Schmölcke & Rasran 2000: 361). Remarkable 
is the solid gold replica of an astragalus found in a 
tomb of the Aeneolithic (4500 – 4200 BC) necropolis at 
Varna, Bulgaria, exhibited in the Varna Archaeological 
Museum (Biegel 1986: 85). There are even a few older 
examples from Palaeolithic (Magdalenien) sites, indi-
cating the long lasting significance of these bones.7 Yet, 
the purpose of these objects cannot be identified with 
confidence so far. From the Neolithic onward astragali, 
providing some kind of evidence for special signifi-
cance, remain common archaeological finds throughout 
Eurasia.8 From the Greek pre-classical period onward 
astragali are frequetantly mentioned in literature9 
and from Hellenistic times on there are iconographic 
sources (figs. 1-2).10 Some of these sources give details 
of utilisation and gaming rules. Mainly used were the 
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a b

c

e

Fig. 1

d

Fig. 1. Iconographic examples for astragalus games; judging the bearing of the hands dexterity games are illustrated in all cases.
 a) Hellenistic terracotta from Capua, Italy, 3rd century BC (from Fittà 1998: 16, fig. 17).
 b) Drawing from Herculaneum, Italy, 2nd-1st century BC (from Pappalardo 2000: 117).
 c) Roman terra sigillata vessel from Arezzo or Pisa, Italy, c. 20 AD (from Rieche 2004: 26).
 d) Detail of painting “Children’s Games” by Pieter Bruegel the Elder, Netherlands 1560 (from Schmölcke & Rasran 2000: 361, fig. 4).
 e) Detail of painting by F. J. Shields, England 1855 (from Grunfeld et al. 1975: 162).
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astragali of sheep (Ovis aries) and goat (Capra hircus). 
Games played with astragali can be divided into two 
major categories: dexterity games11 (fig. 1) and games 
of chance (fig. 2).12 Remarkably, the rules for dexter-
ity games are similar crossing geographical, cultural 
and chronological borders. According to historic illus-
trations and literature sources mainly girls played 
dexterity games (fig. 1-2). Some names for these are 
Pentelitha (Hellenistic Greece), bikkels (Netherlands), 

11 Dexterity games are documented from Hellenistic times onward throughout the centuries. They are still favourite games for 
children (or have been until the recent past) in various parts of the world, e.g. in Albania, Arabia, Armenia, France, Georgia, Ger-
many, Greece, India, Iran, Iraq, Italy, Kyrgyzstan, Netherlands, New Zealand, Norway, Pakistan, Romania, Russia, South Africa, 
Spain, Syria, Turkey, Turkmenistan and Uiguria (Bartosiewicz 1999: 41; Bdoyan 1980: 145-156; Dandoy 2006; Haltrich 1885: 205; 
Hampe 1951: 35, note 47; Hojer, pers. com. 23-5-2006; Ineichen 1996: 26; Karsli, pers. com. 13-6.-2011; Lehmkuhl 1984: 247, 250-251; 
Rieche 2004: 26; Rohlfs 1963; Schmölcke & Rasran 2000: 365-366; Smith, pers. com. 30- 11-2004; Ter-Martirosov, pers. com. 29-9-
2005.

12 Not within the scope of this paper, but worth to be mentioned, is another type of use: astragali symbolising miniature animal 
models, sometimes painted, which are known from 19th and early 20th century Switzerland (Grieshofer et al. 2004: 46, 142-143, 
154;  Iceland (exhibition Skogar Museum; see https://www.wbrg.net/bonetool-of-the-month-archives/bonetool-archives-2017, ac-
cessed 24-1-2018;  Hungary (Bartosiewicz, pers. com. 30-8-2005) and South Africa (Dandoy 2006: 135).

13 See Grunfeld et al. 1975: 162-163;  Fittá 1998: 16, 30;  Hampe 1951: 35, note 47;  Hills 1998: 11-14;  Haltrich 1885: 205;  Hojer 1996: 18, 27;  
Lehmkuhl 1984: 245-248, 251;  Steinmeier 2004: 45-48.

knucklebones, fivestones, checkstones, jacks (England), 
osselets (France), Fangsteine, Knöchelspiel, Kurbeln, 
Perduck steine, Unterhändchen (Germany), Pitziknochen 
(Siebenbürgen / Romania).13 For this paper I will leave 
out the dexterity games, because they are not related 
to the research question of the numbering rules, and 
proceed directly to the games of chance. Two different 
purposes can be observed in games of this latter cat-
egory: ritual use of the astragalus as an oracle object 

Fig. 2. Roman marble sculpture; 2nd cen-
tury BC, copy of a Hellenistic original; 
unlike the examples in fig. 1 the hand 
posture of the girl allows the inter-
pretation of a game of chance (from 
Schmölcke & Rasran 2000: 361, fig. 2).
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(astragalomancy; fig. 3)14 and its use as an everyday gam-
bling item (Hojer 1996: 18-19, 27; Reese 2000; Schmölcke 
& Rasran 2000: 362-363).

Several astragalus finds show modifications of the ori-
ginal anatomical shape. Occasionally sides were marked 
with pits (fig. 4).15 Astragali were found with added holes, 
ground-down areas (fig. 5), with incised decoration or 
with metal fittings. The grinding-down of the lateral 
and medial sides with files or stones is reported from 
early 20th century Kyrgyzstan, and sometimes half of 
the bone was ground-down to increase the chance of the 
more valuable lateral and medial sides to appear upside 
(Schmölcke & Rasran 2000: 365-366). Another modifi-
cation to “improve Fortunas failures”16 was the filling 
of the marrow cavity with lead.17 In early 20th century 
Kyrgyzstan the use of these manipulated dice lead to 
“heavy protests of the other gamblers” (Schmölcke & 
Rasran 2000: 365). Numerous astragalus replicas in 
various materials like ivory, gold, silver, bronze, brass, 
tin, lead, copper, glass, gemstone, marble, stone, amber, 
mother of pearl, clay or – in Modern Times even in plas-
tic – prove again enduring significance (fig. 6).18 Baart 

14 Astragali are numerous in Mediterranean sanctuaries. Oracles using four or five astragali were common in Greece and Asia Minor 
(Forstenpointner 1999: 60-62, 177-187; Ineichen 1996: 63-65; Reese 1985; 2000). The Roman emperor Tiberius threw golden astragali 
in a well while visiting the oracle at Geryon near Patavium (Sueton, Tiberius 14.3; Fittá 1998: 122, 129; Hojer 1996: 18, 27). Oracles 
with four astragali are still a common practice in Mongolia (fig. 3, Table 1; Peterlunger 1998; Tettenborn, pers. com. 15-1-2006). In 
Armenia and Georgia one astragalus is thrown for future foreseeing (Ter-Martirosov, pers. com. 29-9-2005). See also Ineichen 
1996: 63-65 and Hampe 1951: 20-21, 36, note 56 on astragalomancy.

15 See Bartosiewicz 1999: 40;  Bdoyan 1980: 146;  Kovács 1989;  Kühl 1984: 216-219.
16 “ut arte emendaturus fortuna” (Horatius quoted by Ineichen 1996: 58; 1999: 6).
17 For examples of modified astragali see Bartosiewicz 1999: 40;  Bdoyan 1980: 148-149, 152-154;  Forstenpointner 1999: 56-62, 177-187;  

Kovács 1989;  Krüger 1982;  Maier 1962: 216-220;  Reese 1985; 2000;  Röber 1994: 113-114;  Schmölcke & Rasran 2000: 365;  Smith (pers. 
com 2-6-2006).

18 For examples of astragalus replicas see Baart et al. 1977: 452-453;  Bartosiewicz 1999: 41, 44, 594, fig. 1.2;  Bischop 2001: 216;  Fittá 1998: 
15, 30;  Forstenpointner 1999: 56-62;  Grunfeld et al. 1975: 163;  Hampe 1951: 12-13, 16, 21, 30-31, 34-37, fig. 6, note 3-6, 8, 30, 36, 54, 57-58;  
Korzakova 2010: 155;  Krüger 1982: 155;  Reese 2000;  Van der Heijdt 1990: 15;  Verweij 2018: cat. nos. 60, 168, 206, 286, 350, 351.

et al. (1977: 452-453) detected a coincidence between the 
increase of metal astragalus replicas and the prohib-
ition of home butchery in Amsterdam from the begin-
ning of the 16th century onward. As numerous older 
metal replicas exist (see footnote 17), this is obviously 
no adequate explanation for such situations elsewhere.Fig. 3

Fig. 3. Modern astragalus oracle from Mongolia named Durvun Berh 
(foto: Tettenborn).

Fig. 4

a b

Fig. 4. Astragali with pittings.
 a) From Tating, Germany, 8th – 10th century AD, Viking Period, 
sheep or goat; the pittings are arranged in two or three rows on the 
plantar surface (from Kühl 1984: 216-219, fig. 6.1).
 b) From Szolnik fortress, Hungary, 16th – 17th century AD, 
Ottoman period, sheep; pittings are engraved on all four sides, rep-
resented are numbers between 1 and 12 (from Kovacs 1989: 107, fig. 
4.1-2).

Fig. 5

Fig. 5. Sheep astragalus with flattened lateral and medial side from Biskek, 
Kyrgyzstan, 20th century (from Schmölcke & Rasran 2000: 265, fig. 8)
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Fig. 6

a b c

Fig. 6. Astragalus replicas.
 a) Bronze astragalus of Darius I. from Susa, Iran, 5th – 6th century BC, length c. 40 cm (from Bartosiewicz 1999: 44, 594, fig 1.2).
 b) Bronze bikkels Netherlands 1800; these examples show 10 and 11 pittings on one side (from Grunfeld et al. 1975: 163).
 c) Modern French osselets of tin-alloy, size 22 x 14 x 13 mm (foto: C. Küchelmann).

a b

c d

Fig. 7

Fig. 7. Examples of bone dice deviating from the cubic shape.
 a) Westerwanna die from Kirchweyhe, Germany, 1st – 3rd cen-
tury AD, size 16 x 13 x 13 mm (from Bischop 2001: 75, fig. 49.1).
 b) Prismatic die, Roman (British Museum London; from Fittà 
1998: 116, fig. 197).
 c) Lozenge-shaped die from York, England, 16th – 17th century 
AD, size 16 x 10 x 7 mm (from MacGregor et al. 1999: 1982-1985, fig. 
941.7980).
 d) Cubic die with concave sides from Konstanz, Germany, 14th – 
15th century AD (from Planck 1994: 307).

Fig. 8. Roman dice tower (turricula) from Froitzheim, 
Germany, 4th century AD (from Fittà 1998: 117, fig. 203).

a b

Fig. 9

c

Fig. 9. Iconographic examples for dice games.
 a) Detail of tesselated pavement with dice and turricula from Carthago, Tunisia (from Rieche 2004: 27).
 b) Tric-trac-players with concave dice in the medieval Codex Manese, 14th century AD (from Planck 1994: 293).
 c) Detail of painting “The Garden of Delights“ by Hieronymus Bosch, Netherlands, c. 1500 AD.
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Table 1. Examples for names and valuing of the different sides of the astragalus.
a:  Names and values attributed to the sides are not consistent in the historic sources. This confusion is mainly caused by inaccurate anatomic 

descriptions. Even Aristoteles (384 – 322 BC), being the oldest and giving the most accurate anatomic description, leaves room for interpre-
tation. Dorsal and plantar side as well as medial and lateral side are sometimes swapped (see Dandoy 2006: 132-133; Fittá 1998: 121, 129; 
Forstenpointner 1999: 56-58).

b:  Bdoyan (1980: 150-155) lists further names from different regions but their attribution to the anatomical sides is not exactly clear.

Region Time Name Side Reference

medial lateral dorsal plantar

Greecea 1st mill. BC  
– 1st mill. AD

astragalos, 
kybos

koon, kos 
(dog)

6

chion, chios
1

hyption 
(belly)

3

pranès (back)
4

Dandoy 2006: 132-133; 
Fittá 1998: 120-122, 129; 
Forstenpointner 1999: 56-
58; Ineichen 1996, 26-27; 
Rohlfs 1963: 6, 9, 13-18

Roman 
Empirea

Roman talus, tax-
illus

caesar  
(emperor)

6

canis (dog), 
vulturius 
(vulture)

1

suppus  
(upright), 

aquila (eagle)
3

planus 
(plain), 
vulcanus  

(fire, firegod)
4

Fittá 1998: 120-122, 129; 
Forstenpointner, pers. 
com. 14-6-2006; Hojer 
1996: 2, 18; Ineichen 1999: 
4; Menge 1982: 514, 516; 
van der Heijdt 1990: 68

Hungary,  
Szolnik 
fortress

16th – 17th c. 
AD

Ottoman

? 0 – 8 0 – 8 1 – 10 1 – 12 Kovács 1989: 104-107, fig. 
1, 3-4

Mongolia 12th c. AD (?) 
until today

durvun 
berh,  
shagai

horse camel goat sheep Peterlunger 1998; Tetten-
born pers, com. 15-1-2006

Nether-
lands

Middle Ages 
until today

bikkels staantje, 
staonder, 
stonderke, 
staander 

(standing)
6

essie, staonder, 
esser, eske, 

essel
1

schijt (shit), 
kuil, kuilder 
(hollow), 

keerke, kuiltje
3

stoof, buik 
(belly), 
stoofke, 

stovert, rugge 
(back)

4

Baart et al. 1977: 452-453; 
Tielens (no date); van der 
Heijdt 1990: 67

Armeniab 20th – 21st 

c. AD
chan taf, tav, kis 

(advisor of 
king)

2nd value
1

chuk
togavor (king),
highest value

2

sal, sol
sartsi (farmer)

3rd value
0

kor, gol (thief)
lowest value

0

Bdoyan 1980: 150-155, 
364, 369-370, 375; 
Mirzoyan pers. com. 8-6-
2006; Rohlfs 1963: 13-17

Georgia 19th – 20th 
c. AD

astragal god, man, 
luck, good, 

 highest value

goddess, 
woman, luck, 

good, 
2nd value 

bad,
lowest value

neutral,
3rd value

Ter-Martirosov pers. com. 
29-9- 2005

Greece 20th c. AD astragalos wezir vasilas, kigas 
(king)

kleftis (thief) gáidaros (don-
key), baker

Hampe 1951: 18; Rohlfs 
1963: 13-18

Romania 20th c. AD arsik vizir, armas 
(judge)

imparat (em-
peror)

om bun (good 
man)

om rau (bad 
man)

Rohlfs 1963: 13-17, 21

Turkey 19th – 21st c. 
AD

? sultan vizier ekin-ci 
(farmer), 

bol (honey), 
baker

Hirsiz (thief), 
servant

Dandoy 2006: 133; Rohlfs 
1963: 13-17
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At present it is not certain if astragali are precursors 
of cubic dice or if they are an intermediate stage in the 
development of dice games. At least astragali stayed 
in use long after cubic dice developed. Geometrically 
shaped dice with numbered sides do appear for the 
first time in the 3rd millennium BC in Mesopotamia, 
India (Appendix 1, 1-2) and Egypt (Fasnacht, pers. 
com. 26-5-2006; Ineichen 1996: 41; Van der Heijdt 
1990: 17). The regular hexahedric or cubic form was 

19 For examples of archaeological finds of cubic dice with canonical numbering of various materials see e.g. Baart et al. 1977: 455;  
Barker 1986: 134, fig. 69a;  Bernhauer 2007;  Bräuning 2004: 30;  Cilli et al. 2000: 45, 49, fig. 4;  Deschler-Erb 1998: 147, 376, pl. 24.872-
890;  Falk 1983: 106-107, 126, fig. 1.4;  Fittá 1998: 111-113;  Goret 2004: 117;  Gostencnik 2001: 384, 391, fig. 4.16-20;  Gróf & Gróh 2001: 
282, 284, fig. 3;  Hojer 1996: 20;  Ineichen 1996: 49-52, fig. 9-11;  Kováts 2005: 299-300, fig. 11;  Krüger 1982, with many additional 
references;  Labner 2002; Lehmkuhl & Schäfer 2005: 362;  Lehnert 1997: 58;  MacGregor et al. 1999: 1982-1985;  Neveux 2004; Pieler 
2005: 799-800;  Planck 1994: 307;  Rieche 2004: 24;  Rijkelijkhuizen 2008; Röber 1994: 114-116;  Schmid 1968: 186, fig. 1d; 1972: 44-45, 
fig. 7;  Seibt et al. 1990: 212;  Stadler 1995: 234-238;  Tamla & Maldre 2001: 373, 380, fig. 12;  Van der Heijdt 1990; Van Vilsteren 1987: 47, 
fig. 68;  Verweij 2018; von Buttel-Reepen 1927; Wegner 1982.

20 A common four-sided type is the Celtic Iron Age stick-shaped die (Appendix 1, no 4-10) (Krüger 1982; Ruß 2005: 771-773; Stäuble 
2005; Verweij 2018: cat. no. 82, 184, 185, 205, 273, 296). Probably a derivate of this is the Westerwanna die (fig. 7a), a geographically 
restricted form, some dozen of which were found in Roman Iron Age and Migration Period contexts in Northern Germany and the 
Netherlands. This die is more oval than cubic in shape with rounded edges. Only four sides are decorated with numbers 2 – 5, num-
bers 1 and 6 are not represented. Opposites add to seven in all known cases (Bischop 2001: 74-75, 88-89, 216; Hermsen 2000: 140, fig. 
5; Krüger 1982; Roes 1963: 53, pl. 44.4-14; Van der Heijdt 1990: 72, 146; Verweij 2018: cat. no. 127, 183, 193; von Buttel-Reepen 1927). A 
modified form of the cubic dice with concave sides has been found in 13th to 16th century German and Austrian contexts and on 
iconographic sources (fig. 9b) of the same period (Bernhauer 2007: 227-231). For further examples of non-cubic dice of different 
shapes see Fittá 1998: 113-116, 128;  Ineichen 1996: 17, 53-54, 65-69;  MacGregor et al. 1999: 1982-1985;  Planck 1994: 307;  Van der Heijdt 
1990: 10, 15, 62-85, 105-107;  Verweij 2018: cat. no. 76, 226.

21 The Latin word talus is a synonym for the astragalus and thus for this type of die (Ineichen 1996: 23; Menge 1982: 514).

common,19 but dice were not restricted to this shape 
(fig. 7; 9b; Appendix 1).20 Almost certainly a derivative 
of the astragalus is the oblong die (Appendix 1, 19; 21; 32) 
named talus in Latin21 in distinction to the cubic tessera 
(Krüger 1982: 144; Menge 1982: 514, 521). Like in astra-
gali only the four long sides were numbered. Through 
the centuries the majority of dice were manufactured 
from osseous material like bone, antler and ivory, but 
other raw materials like horn, wood, stone, marble, 

Region Time Name Ranking of figures Reference
Greece, 
Roman 
Empirea

 1st mill. BC – 
1st mill. AD

astragalisis, 
talorum ludus

1st rank: iactus Venerius = 4 astragali in different positions
intermediate ranks:  
Stesichoros = 2 x plantar, 2 x medial side 
Alexandros, Antigone, Berenike, Darius, Ephebos, Euripides, 
iactus basilicus, Midas, Perses, Simon, Solon,
lowest rank: canis (dog) = 4 astragali on medial side

Fittá 1998: 121-122, 129; 
Ineichen 1996: 23, 29, 36-
37; 1999: 5; Rohlfs 1963:9; 
Schmölcke & Rasran 2000: 
362

Armeniaa 19th – 20th  c. shrjocik (revers-
ing),  chalu

1 astragalus is thrown twice (shrjocik) or 2 astragali are 
thrown (chalu)
1st rank: chalu = 1 x lateral up, 1 x medial up
2nd rank: 2x lateral or 2 x medial up
low ranks: plantar and dorsal sides up

Bdoyan 1980: 152, 154, game 
369, 372; Mirzoyan pers. 
com. 8. 6. 2006

Kirgisia 1938 – 1946 derchke 1st rank: 4 astragali in different positions
2nd rank: 4 astragali same side
3rd rank: 4 astragali “standing” (on lateral or medial side)

Schmölcke & Rasran 2000: 
366

Table 2. Examples for the ranking of combinations of multiple astragali
a:  In Greek and Roman antiquity the side on which the thrown astragalus comes to rest scores, while in Armenia the side appearing upside was 
counted.
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clay, amber, gemstone, gold, bronze, lead or glass were 
also employed.22 Dice are especially common in Roman 
military contexts.23 Numerous finds of gambling related 
items like dice beakers (fritillus), funnels (phimus) or 
towers (turricula) (fig. 8, 9a)24 as well as iconographic25 
(fig. 9) and literary sources26 complete the picture of the 
popularity of dice games under Roman soldiers. 

3. The development of the numbering 
rules

The characteristic morphology of the astragalus with 
its four different and easily distinguishable sides (Table 
1) suggests the designation of specific values to each 
side. Table 1 gives examples of such names and values. 
Usually four or five astragali were thrown together and 
the combination of the sides counted. Table 2 contains 
three examples for rankings of different combinations.

Evidently, astragali have only four sides on which 
they can fall and that thus may be valued. Yet, only the 
values 1, 3, 4 and 6 are known for these four sides from 
the Greek and Roman era; in finds from other contexts 
no numbers are attributed to the sides or the numbering 
does not follow a recognisable system. The location of 
the numbers in Greek and Roman contexts is regularly  
3 : 4 and 1 : 6 opposite to each other (Table 1).

A cubic die offers 30 different possibilities to arrange 
the numbers 1 – 6 (Ineichen 1996: 42). But, as already 
mentioned, the arrangement of the numbers on arch-
aeological dice is far from random, the vast majority 
of the finds display opposite sides adding up to seven. 
At first sight the rule appears to be affected neither by 

22 For examples of dice made out of other materials than bone, antler or ivory see e.g. Bischop 2001: 74-78, 216, fig. 45.2, 49.3, 51;  Cas-
savoy 2006;  Fittá 2000: 112-113, 115, 128, fig. 190, 196;  Hermsen 2000: 139-140, 142, 144, fig. 2-3, 5-6;  Ineichen 1996: 41-44, 49-50, 53, 
fig. 5-6, 9; 1999: 4;  Krüger 1982: 141-154, 224, 240, 292, 311, 314-315, 317-318, fig. 29.14-15, 32.11-21, 33.1-10, 34.1-2, 4-6, 45.1-2, 14, 46.4;  
Lehmkuhl & Schäfer 2005: 362;  Van der Heijdt 1990: 16-18, 130;  Verweij 2018; von Buttel-Reepen 1927: 288-289;  Vogt 2012: 13-15, 19, 
56-57;  Wegner 1982: 34.

23 See e.g. Barker 1986: 134, fig. 69a;  Deschler-Erb 1998: 147, 376, pl. 24.872-890;  Gostencnik 2001: 384, 391, fig. 4.16-20;  Hermsen 2000: 
142-143;  Ineichen 1996: 49-52, fig. 9-11; 1999: 4;  Krüger 1982: 138, 141-154, 214, 241, 306, 312-318, fig. 37.9, 46.2, 5-10;  Pieler 2005: 799-
800, fig. 96;  Schallmayer 1994: 73, fig. 2;  Schmid 1972: 44-45, fig. 7;  Van der Heijdt 1990: 44-47;  Wegner 1982: 34.

24 For examples of gambling related items see Fittá 1998: 112; 115-120; 128;  Ineichen 1996: 45-46; fig. 7;  Rieche 2004: 24-25;  Van der 
Heijdt 1990: 36-37.

25 For examples of iconographic evidence see Fittá 1998: 117-119; 128;  Rieche 2004: 27;  Van der Heijdt 1990: 35-38) and Vogt 2012: 16, 26, 
34, 62.

26 Most well-known is Caesar’s saying “iacta alea est“ (the dice is thrown) when crossing the river Rubicon (Sueton, Gaius Iulius Cae-
sar 32;  according to Plutarch (Pompeius 60) Caesar said “anerryphto kybos” quoting the Greek writer Menander; Roman soldiers 
gambling for the skirt of Jesus in the New Testament of the bible (Markus 15.24; Matthäus 27.33-36; Psalm 22.19);  Tacitus (Germa-
nia, chapter 24, paragraph 2) reporting ruinous gambling habits of Germanic men; Apollonius, Cicero, Eustathius of Thessaloniki, 
Herodot, Horatius, Ovidius, Pausanias, Plato, Plinius, Pollux, Seneca, Sophocles, Suetonius, Vergil and numerous other antique 
authors are quoted in Fittá 1998: 108-120, 128;  Ineichen 1996: 40-50, 59-60; 1999: 4, and Van der Heijdt 1990: 16, 18, 109-117.

27 Anthologia Graeca (14, 8;  Eustathius of Thessaloniki (12th century AD;  see Fittá 1998: 112, 128;  Ineichen 1996: 41-44;  Van der Heijdt 
1990: 17.

28 According to empirical tests the probability of the dorsal and plantar side to appear upside is 35 – 48 %, while that of the lateral and 
medial side is 7 – 15 % (Dandoy 2006: 133; Ineichen 1996: 31; Rohlfs 1963: 12-13; Schmölcke & Rasran 2000: 362).

material or shape nor by time period or cultural or geo-
graphical origin of the die. Keeping this in mind I would 
like to address the question “why?”. Why is this the only 
allowed possibility? Why was this rule invented? 

A look back in time reveals that in 3rd millennium BC 
dice there was no fixed rule for the arrangement of the 
numbers (Appendix 1, 1-2). Opposite sides adding up to 
seven appear for the first time on Egyptian dice dating 
back to the 16th century BC, but there was not any 
standardised system during the time of the Egyptian 
New Kingdom (1550 – 1080 BC; Ineichen 1996: 41, 146). 
The Greeks apparently standardised the now called 
canonical or conventional numbering system in the 
1st millennium BC. In addition to archaeological finds 
there are literary sources reporting this configuration.27 
Unfortunately such sources do not answer the question 
“why?“. From Greek antiquity onward the rule appears 
to remain consistent. It was obviously transmitted with 
the spreading of dice games itself – probably intensified 
by the expansion of the Roman Empire and culture.

In a first approach towards explanation we may look 
at a simple condition of astragalus games: the broad 
dorsal and plantar sides will occur more often upside 
than the narrow lateral and medial sides because of 
their morphology.28 Consequently, the less often occur-
ring narrow sides are more valuable from a statistical 
point of view. This is expressed in the ranking of the 
combinations (Table 2). A strict application of this fact 
would mean to attribute the highest values – 5 and 6 – or 
maybe even 3 and 4 in case of only four existing sides – 
to the lateral and medial sides and the lowest values (1 
and 2) to the dorsal and plantar sides. This is obviously 
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not the case in Greek and Roman astragalus games. For 
a cubic dice, where each side has the same probability 
to appear upside,29 there is no necessity for any specific 
arrangement from this point of view.

Another often suggested reason (e.g. Ineichen 1996: 
42, 146; Lehmkuhl & Schäfer 2005: 362; Stäuble 2005) is 
the magical belief connected with the number seven. In 
accordance to the fact that astragali and dice were used 
in ritual practises this assumption seems not unreason-
able. The number seven received extraordinary appre-
ciation in Sumerian, Babylonian, Egyptian, Assyrian, 
Persian, Greek, Roman and other cultures, probably 
originating from astronomic observations.30 But, while 
there is no lack of sources for the ties between the value 
seven and religious beliefs in other instances (e.g. the 
seven biblical days of creation), I could not find any rea-
sonable direct evidence for the relationship between 
magical beliefs and the arrangement of the numbers on 
dice. Further, the significance of seven was well estab-
lished in the Sumerian, Babylonian and Egyptian society, 
but according to the finds from Tepe Gawra (Appendix 
1, no. 1) and Egypt (Ineichen 1996: 42-44, 146) in these 
cultures no rule for the numbering of dice related to the 
seven has been developed. At least all rituals in which 
dice might have been employed seem to have worked 
equally well with different numbering systems. 

Maybe the reason was just a preference for mathemat-
ical symmetry? Grouping 1 : 6, 3 : 4 and 2 : 5 is the only 
possibility to arrange the numbers 1 to 6 in pairs sym-
metrically. Any other arrangement will result in differ-
ent sums for the opposite sides. And, of course, seven 
is a prime number and thus of special mathematical 
significance. But apart from the well-known fact that 
mathematics was highly appreciated and developed in 
Greek and Roman antiquity, there is yet no evidence to 
verify or falsify this assumption. Ineichen (1996: 35-36; 
1999) discussed the idea of harmony as a value in Greek 
philosophy. While in today’s dice games the least prob-
able combination is the most valuable, in antique times 
the most harmonic combination (iactus Venerius) was 
the highest valued. Maybe this applies also to the num-
bering system.

29 At least theoretically, leaving manufacturing inaccuracies out here.
30 For a summary see http://de.wikipedia.org/wiki/Sieben. The author relies mainly on von Andrian (1901) and Paneth (1952).
31 Ineichen 1996: 32 refers in particular to the school of skeptical philosophy of Pyrrho of Elis (c. 360-270 BC) and to Carneades of 

Cyrene (c. 213-128 BC).
32 Plus “some hundred” specimen from the Czech Republic (Appendix 1, no. 8). 
33 Additional finds of more than 198 irregular dice are reported from Boge in Denmark (Fittá 1998: 113;  Egypt (Ineichen 1996: 42, 50, 

146;  England (Gloucester, Evans, pers. com 10-6-2005; Vogt 2012: 12, 21;  France (Bordeaux, n=143, Neveux 2004; Boves, n=5, Chan-
deveau, pers. com. 8/2007);  Germany (Van der Heijdt 1990: 69-70; Wallen: von Buttel-Reepen 1927: 288);  Greece (Ineichen 1996: 
44; fig. 6);  Italy (Fitta 1998: 113);  Lebanon (Verweij 2018: cat. no. 204; Vogt 2012: 14);  Syria (Verweij 2018: cat. no. 162; Vogt 2012: 13, 
18) and uncertain provenances (n=42, Verweij 2018: cat. nos. 4-5, 38, 58-59, 63, 66-67, 75, 163, 169, 193, 210, 256-257, 261, 273, 296, 330, 
357, 386, 389, 412, 586-587, 607, 1217-1218, 1831-1832; Vogt 2012: 13-21). They are excluded from Appendix 1 because of insufficient or 
uncertain data for provenance or dating at time of writing.

Finally, returning to Huizinga’s (1980: 8-10) consider-
ation of the nature and implicit characteristics of play 
(see footnote 3), the cause may be sought in the dichot-
omy of creation and tradition in play. An unknown 
person back in Greek Antiquity created the canonical 
design of dice, it became a rule and a tradition, the vio-
lation of which would have been regarded as an offense 
to the order of the game. Ineichen (1996: 32) discusses 
the possibility of a convention as reason for the assign-
ment of numeric values to combinations of specific 
sides of astragali. He regards this option as possible but 
unlikely, referring to several historical Greek scientists31 
developing elaborated philosophical texts dealing with 
probabilities and mathematics.

4. Exceptional finds
As every rule has its exceptions so has the numbering 
of dice. Appendix 1 assembles 159 examples of dice from 
54 sites32 with an exceptional arrangement of numbers 
from a variety of chronological, geographical and cul-
tural contexts not following the canonical numbering. 
Surprisingly exceptions are less rare than expected and 
the ones listed are not the only ones.33

Taking a closer look at the assembled exceptions 
changes the picture of the uniform numbering rule 
remarkably and provokes questions about the origin of 
and reason for the canonical rule as well as for excep-
tions. Comparing rules and exceptions in dice offers 
the possibility to track “behaviour behind bones“, as 
Jones O’Day et al. (2003) have put it. A cultural com-
parison shows that very few exceptions occur in Greek 
and Roman contexts regardless whether the dice are 
of the oblong or cubic type (Appendix 1, nos. 3, 12-13, 
23-24). In contrast the rule of 7-sum placement is less 
strictly adhered to in Etruscan (Fitta 1998: 113) and 
in Celtic (Appendix 1, nos. 4-5, 8-10) contexts. On the 
majority of the four-sided Celtic stick-shaped dice the 
represented numbers range from 1 to 6, but the combin-
ation of seven is just one of a great variety of other com-
binations (including exceptional numbers like 10 or 19; 
Appendix 1, nos. 6-7; Krüger 1982: 149-153). Etruscan dice 
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are mainly cubic but the numbering is not restricted to 
the canonical rule (Fittá 1998: 113). An example from 
the Phrygian capitol Gordion (9th-6th century BC) in 
Turkey (Appendix 1, no. 66) also does not apply to the 
rule. Interestingly, all known finds of the oblonged and 
oval-shaped Germanic Westerwanna dice follow the 
canonical numbering rule, while the style of the dot 
arrangement is closer to Celtic dice and the shape is a 
mixture between Roman cubic and Celtic stick-shaped 
dice. Krüger’s (1982: 190-191) hypothesis is that this is a 
result of the melting of Celtic and Germanic traditions 
mediated through Roman contacts. This is supported by 
Krüger’s comprehensive work about Iron Age games, 
who found that Roman military sites produced exclu-
sively cubic and Celtic oppida exclusively stick-shaped 
dice, while in Germania Libera both types appear along-
side each other (Krüger 1982: 184-191).

Searching for recurrent numbering patterns reveals 
one configuration, which occurs in higher than expected 
frequencies apart from the canonical numbering. In 
this configuration, following numbers are set opposite 
to each other (1 : 2, 3 : 4, 5 : 6; Appendix 1, nos. 37-42, 
45-47, 49-50, 58, 61, 64).34 Dice of this type are found in 
high and late medieval contexts (11th – 15th century) 
beside conventionally numbered ones (Eerkens & de 
Voogt 2018: 165; MacGregor et al. 1999: 1982-1985; Van 
der Heijdt 1990: 122). Apart from this no other recurrent 
pattern in the numbering of exceptional dice could be 
recognized so far.35 

Extraordinarily peculiar are the specimen with num-
bers represented twice (Appendix 1, nos. 10, 13-14, 20, 
22, 24-25, 36, 38, 44, 52-56, 62-63, 65). Here, in all but two 
cases (Appendix 1, nos. 22, 44, 65) the numbers occur-
ring twice are arranged opposite to each other. Very 
rare are dice with numbers higher than 6 (Appendix 1, 
nos. 6-7, 22-23, 27, 30, 59). In particular, there are three 
with 7, one with 9, four with 10, one with 12 and one  
with 19. 

A chronological analysis shows a lack of number-
ing patterns for the earliest dice (Appendix 1, nos. 1-2), 
suggesting that no system had been developed at the 
origin of dice. Despite the generally strict numbering 
rule in Greek and Roman antiquity there are several 
exceptions (Appendix 1, nos. 3, 12-13, 24-25) but they do 
not follow a set alternative system. In the Late Middle 
Ages the already mentioned alternative pattern has 
been developed. In Early Modern Time the medieval 
numbering system disappears again and the canonical 

34 Eerkens & de Voogt (2018: 165) call this configuration „Primes“.
35 Eerkens & de Voogt (2018: 165) recognise one more pattern they call “Turned” (1 : 3, 2 : 4, 5 : 6). According to them this pattern is 

“found in ancient dice worldwide in higher-than-expected frequencies”. However, within the sample of 1.215 cubic dice analysed for 
numbering patterns in this study, the “Turned” pattern appears only ten times: one time on a Roman die from Aislingen, Germany 
(Appendix 1, cat. no. 12), twice on medieval dice from Genf (Appendix 1, cat. no. 57) and on seven probably Roman dice of unknown 
provenance from the collection of Verweij (2018: cat. nos. 67, 163, 256-257).

numbering becomes the exclusive rule, resulting in our 
modern day perception of a generality.

Hermsen (2000: 140) suggests that people outside of 
the direct influence sphere of the Roman Empire tried 
to copy Roman dice but were not aware of the exact 
pattern. While this cannot be ruled out for individual 
examples, the sheer amount of exceptional dice makes 
this unlikely as a general hypothesis. Further, excep-
tions do also appear in Roman contexts, albeit not very 
frequently (Appendix 1, nos. 12-13; 24-25). Another 
interpretation is that the strict rule became less impor-
tant after the decline of the Roman Empire. Reasons for 
this could be a shift in the significance or the purpose 
of the dice. This could have been a shift from an object 
attributed to magic beliefs to a solely gambling item or 
the utilisation in different types of games (Hermsen  
2000: 141).

A more manufacture oriented approach might assign 
the exceptions to artisans’ mistakes implying that the 
bone-worker intended to follow the rule but failed. 
Judging by the amount of preserved exceptional finds 
my impression is that this is not the case at least not 
for all examples. Assuming that the numbers were 
deliberately arranged in the exceptional ways allows 
two scenarios. Either the artisan did not care about 
the arrangement of the numbers, because there was 
no need to follow a rule, or he did deliberately develop 
an individual or group style for some reason (e.g. as 
expression of social identity; see for instance Choyke et 
al. 2003). An argument for artisans’ failures are seven 
unfinished dice from the St. Jakobs-Platz in Munich 
(Bernhauer 2007), which display various fabrication 
defects like splintered edges, merged points, etc. These 
have been discarded together with large amounts of dice 
manufacturing waste. None of these specimen shows 
an irregular numbering. However, the artisan’s failure 
hypothesis seems to be a reliable interpretation for par-
ticular specimen like one die from Konstanz (Appendix 
1, no. 62) or the die from Aschaffenburg (Appendix 1, 
no. 36). In case of the former, a double five has been 
drilled opposite to the 6. This die also has been discarded 
together with dice production working waste, making it 
likely that it was regarded as a failed specimen. In case of 
the latter, the numbering is similar to the late medieval 
pattern of following numbers, but the four and the six 
have probably accidently been swapped. The dice from 
Mahlstedt (Appendix 1, no. 20), Trier (Appendix 1, nos. 
24-25) and Didam (Appendix 1, no. 30) are suggested to 
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be toys made by children because of their uneven shape, 
simple manufacturing techniques and the fact that one 
of the Trier dice was found in a child’s grave (Hermsen 
2000: 141; Wegner 1982: 34). Here again the manufactur-
ing child could have been unaware of the numbering 
rule or it intended to create something individual. My 
objections against this explanation is that a bone die is 
not manufactured in a couple of minutes and the clay 
pieces from Mahlstedt and Didam are burnt. 

Another idea, which has been put forward is that dice 
with exceptional numbering were intended for cheat-
ing (Erath 1999: 98; Labner 2002; Wegner 1982: 34). 
Cheating is evident directly (e.g. by dice filled with lead) 
or indirectly (e.g. by anti-cheating devices like turriculae 
or fritilli; fig. 8, 9a). Nonetheless this assumption seems 
unlikely, because the deviating numbering alone does 
not increase the chance of specific numbers to appear. 
All known examples for cheating are related to mechan-
ical modifications or throwing manipulation, but not to 
the numbering (Fittà 1998: 116-118; Van der Heijdt 1990: 
35-47). In case of missing or double represented num-
bers one might also wonder whether the intention to 
cheat is not too easy to discover (see also Van der Heijdt 
1990: 40-43; Wegner 1982: 34). However, the painting 
“Garden of Delights“ by Hieronymus Bosch (fig. 9c) 
shows a die with a double 4, which may be related to 
cheating taking into account the context of the illustra-
tion, which is shown on the right side of the tryptychon 
representing the hell.

For the Serce Limani bronze cube (Appendix 1, no. 
59), showing exceptional numbers ten, fourteen and 
two times seven, a use as a weight has been suggested 
(Cassavoy 2006) and thus the similarity to a die may be 
a matter of coincidence.

At least the shift from the two existing numbering 
systems in the Late Middle Ages towards the exclusive 
use of the canonical numbering pattern from Early 
Modern Time onwards can be backed with some stout 
evidence. On the 30th of July 1297 the city council of 

36 ‘4. Item statuerunt ordinaciones que secuntur quod aliquis homo hujus ville Tholose non sit ausus facere taxillos seu daczs nisi septennos inter 
partem superiorem et inferiorem videlicet de VI punctis in una parte et in alia inferiori de uno puncto, item in alia parte de V punctis et in alia 
inferiori de duobus punctis,5. Item in illa parte dicti taxilli de IIIIor punctis et in illa parte inferiori de III punctis.’

 The statutum taxillorum is documented in the appendix of Fagniez (1898: 321-323, doc. 272). Translation with the help of Dirk 
Schmitz, Römermuseum Xanten.

37 ‘Bone artifacts can reflect other seemingly intangible dimensions of the psychic development of prehistoric people, and their functions can 
be plausibly interpreted. In the specific cases to be discussed here, bone artifacts seem to reflect game-playing and/or divination and to attest 
to early attempts by Upper Paleolithic humans to deal with chance: to cope with the seemingly “uncontrollable” randomness of natural phe-
nomena. Modern human beings (and Upper Paleolithic people belonged to the same species as we do) find it hard to understand that many 
natural phenomena are simply random, a fact that is at least perplexing if not troubling, and that leads us to invent various means of coping 
with this randomness. […] Such attempts to cope with randomness are, as much as graphic art, an important hallmark of fully modern, fully 
elaborate, socio-cultural systems. They permeate our belief systems, and play a large part in magico/religious ideas. […]Games, particularly 
those in which skill plays little or no part, serve to strengthen social cohesion as they divert and entertain. In difficult times, they may provide 
important alternative means of gratification. Simple dice games are among the most widespread of these.’ (Freeman & González Echega-
ray 2018: 160, 174).

Toulouse issued a law advising the artisans of the city 
and the surrounding districts (suburbium) dealing with 
the manufacture of dice to produce them in a strictly 
predetermined way. Amongst other regulations on dice 
production it is declared in the so called statutum taxil-
lorum that “no inhabitant of the city of Toulouse is allowed 
to manufacture dice except for when the upper and lower 
side add to seven like for example VI points on one side and 
on the inferior side one point, likewise on another side V 
points and on the inferior side two points, likewise on that 
side of the named dice IIII points and on the inferior side 
III points.”36 A law with similar content, the parole des 
Deciers de Paris, has survived from 13th century Paris 
(Boileau 1879: 149-151; Neveux 2004: 126-127). These doc-
uments allow the hypothesis that the disappearance of 
non-canonical numberings may be related to regula-
tions by authorities. The question if these restrictions 
are confined to the areas of Toulouse and Paris must 
remain open so far, but the existence of such official 
documents plus the fact that alternative numberings 
of dice have completely disappeared adds weight to the 
possibility that those regulations were more general 
and geographically widespread.

5. Conclusion
In their analysis of three worked pieces of a cervid meta-
podium found in the Upper Palaeolithic (Magdalenian) 
cave site of El Jouyo (Cantabria, Spain) suggested to 
be gaming or divinatory devices, Freeman & González 
Echegaray (2006) argue that dice games serve an impor-
tant socio-cultural function within a social system by 
strengthening social cohesion as well as being a means 
of coping with potentially troubling, uncontrollable 
natural phenomena.37 Strategies against the unpredict-
ability of nature are a general feature of socio-cultural 
interaction and can be traced back to the beginning 
of mankind. Trying to predict things that are other-
wise unpredictable maybe a reason for the invention 
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of throwing games. To put it the other way round, dice 
take the burden from man to make decisions in a state 
of uncertainty (Ineichen 1996: 36, 61-63). Or, to say it 
with Huizinga (1980: 10), the play creates order: “Into an 
imperfect world and into the confusion of life it brings a tem-
porary, a limited perfection.” This desire for perfection 
and order, recognisable as one essential and important 
aspect of play, may also be related to the step-by-step 
development from two-sided natural objects to geomet-
ric forms and towards a symmetry in numbering.

The considerations in this paper show first of all that 
the canonical numbering system for dice was by far 
less general than it appears from todays point of view. 
Instead, the canonical numbering system is a second-
ary development appearing two millennia after the 
invention of cubic dice in the 3rd millennium BC. The 
first cubic dice with the canonical numbering system 
appeared in the Egyptian New Kingdom, in the 16th 
century BC. The Greek adopted it in the 1st millennium 
BC. While being followed relatively strictly in Greek 
and Roman culture other rules existed in contempor-
ary other cultures like Celtic or Etruscan. In the High 
Middle Ages even a competing numbering pattern (1 : 2, 
3 : 4, 5 : 6) came into use widespread over Europe, which 
lasted for several centuries (from the 11th to the 15th 
century). The late medieval shift towards the canonical 
numbering was possibly induced by law.

The question “Why 7” remains unsolved. While the 
possibility of one design option becoming a conven-
tion and a subsequent traditional rule cannot be ruled 
out, a relation to a meta-level seems more likely. Given 
the facts and deductions outlined above, Greek values 
of aesthetics, beauty and symmetry seem more convin-
cing than religious or magical beliefs connected with 
the number seven.

In their publication on the development of cubic dice 
Eerkens & de Voogt (2018) discuss qualities, patterns, 
differences and developments of dice from Roman to 
Early Modern Time by analysing material type, num-
bering configuration, style of the dots (pip style), shape 
and size of 312 dice from the Netherlands and the UK. In 
their introduction they write “Although we shy away from 
larger interpretations regarding the context and use of dice 
in ancient human societies, the paper sets a stage for such an 
analysis.” (Eerkens & de Voogt 2018: 164). Hopefully, my 
paper may help to push the research on rules and excep-
tions in the numbering of dice.
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Appendix 1. Finds of dice not following the  
 canonical numbering

No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

1 Tepe Gawra
Iraq

c. 2750 BC
Sumerian

1 : 6
2 : 3
4 : 5

1
clay

Ineichen 1996: 41-42, 
fig. 5; 1999: 4; van der 
Heijdt 1990: 17

2 Mohenjo-Daro
Pakistan

c. 2500 BC
Harappa

1 : 2
3 : 4
5 : 6

3
stone (2), ceramic (1)

Ineichen 1996: 41, fig. 5; 
van der Heijdt 1990: 16

Iron Age

3 Greece 7th c. BC 1 : 5
2 : 6
3 : 4

1
clay

“Palamedes“ die

Ineichen 1996: 43-44, 
fig. 6; van der Heijdt 
1990: 18; 
National Archaeo-
logical Museum Athens

4 Jetzelsdorf
Austria

La-Tène
Celtic

3 : 5
4 : 6
(1 : 1)

2
 bone

Ruß 2005: 771-773, fig. 
44, 47a, f

5 Jetzelsdorf
Austria

La-Tène
Celtic

3 : 4
5 : 6
(1 : 1)

6
bone

Ruß 2005: 771-773, fig. 
44, 47b-e, g-h
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

6 Hostice
Czech Republic

Roman Iron 
Age

1 : 10
2 : 5

1
bone

Hermsen 2000: 139; 
Krüger 1982: 142, 149, 
229, 297, fig. 34.8, cat. 
no. 80

7 Hostice
Czech Republic

Roman Iron 
Age

1 : 19
2 : 5

1
bone

Hermsen 2000: 139; 
Krüger 1982: 142, 149, 
230, 297, fig. 35.1, cat. 
no. 80

8 Stradonice, 
Stare Hradisko
Czech Republic

Roman Iron 
Age
Celtic

3 : 5, 4 : 6
or

2 : 4, 3 : 5

some hundred
bone, antler

Krüger 1982: 142-154, 
227-229, 298-300, fig. 
32, no .11-21, fig. 33, 
nos. 1-11, fig. 34, nos. 
1-2, 4-6, cat. no. 97-98

9 Stradonice
Czech Republic

Roman Iron 
Age
Celtic

1 : 3
2 : 3

1
bone

Krüger 1982: 142-154, 
229, 298-299, fig. 34.1, 
cat. no. 97

10 Stradonice
Czech Republic

Roman Iron 
Age
Celtic

2 : 4
3 : 3

1
bone

Hermsen 2000: 139; 
Krüger 1982: 142-154, 
229, 298-299, fig. 34.3, 
cat. no. 97

11 Vimose
Denmark

Roman Iron 
Age

Germanic

3 : ?
6 : ?

? = 0 or 4

2
bone

Krüger 1982: 141, 222, 
291-292, fig. 10.5-
6, cat. no. 42; von 
Buttel-Reepen 1927: 
288-289

12 Aislingen
Germany

Roman Iron 
Age

Roman

1 : 3
2 : 4
5 : 6

1
bone

Krüger 1982: 141-154, 
241, 306, fig. 46.6, cat. 
no. 132
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

13 Bad Wimpfen
Germany

Roman Iron 
Age

Roman

1 : 6
2 : 2
3 : 4

1
bone

Schallmayer 1994: 73, 
fig. 2

14 Bielefeld
Germany

Roman Iron 
Age

Germanic

1 : 1
2 : 5
3 : 4

1
clay

Bischop 2001: 78, 216

15 Dorsten-Hols-
terhausen
Germany

1st - 4th c. AD 
Germanic

1 : 6 
2 : 4 
3 : 5

3 
ceramic

Vogt 2012: 56

16 Elxleben
Germany

Roman Iron 
Age

Germanic

1 : 0
4 : 6

1
bone

Krüger 1982: 142-154, 
232 302, fig. 37.6, cat. 
no. 108

17 Groß Kelle
Germany

Roman Iron 
Age

Germanic

3 : 6
4 : 0

3
ivory (elephant or 

narwhal)

Krüger 1982: 140-141, 
153, 231, 302, fig. 36.16-
18, cat. no. 111; 
Museum Schwerin: 
374-382, 407-409

18 Leeste
Germany

Roman Iron 
Age Migra-
tion Period
Germanic

1 : 6
2 : 3
4 : 5

1
clay

Bischop 2001: 75-77, fig. 
49.3, 51; 
Focke-Museum Bremen

19 Märschendorf
Germany

Roman Iron 
Age

Germanic

2 : 4
3 : 5

1
bone
drilled

Wegner 1982: 35-36, 
fig. 3; Museum für 
Naturkunde und Vor-
geschichte Oldenburg: 
2999
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

20 Mahlstedt
Germany

2nd – 3rd c. AD
Roman Iron 

Age
Germanic

3 : 3
4 : 4
5 : 5

1
clay

Bischop 2001: 77-78, 
216; Wegner 1982: 33-
35, fig. 1

21 Quedlinburg
Germany

Roman Iron 
Age

Germanic

2 : 4
3 : 5

1
bone

Krüger 1982: 142-154, 
232 305, fig. 37.7, cat. 
no. 128

22 Rheindorf
Germany

Roman Iron 
Age

4 : 5
5 : 10
9 : 12

1
bone

Krüger 1982: 141-154, 
241, 316, fig. 46.3, cat. 
no. 205

23 Teterow
Germany

Roman Iron 
Age

1 : 3
2 : 5
4 : 6

1 von Buttel-Reepen 
1927: 288

24 Trier
Germany

Roman Iron 
Age

Roman

3 : 4
5 : 5
6 : 6

1
bone

Wegner 1982: 34; 
Landesmuseum Trier

25 Trier
Germany

Roman Iron 
Age

Roman

4 : 4
5 : 5
6 : 7

1
bone

Wegner 1982: 34; 
Landesmuseum Trier

26 Welschingen
Germany

Roman Iron 
Age

Germanic

3 : 4
6 : 5

2
bone

Krüger 1982: 142-154, 
239, 318, fig. 44.7-8, cat. 
no. 229; 
Museum Karlsruhe: c 
11219

27 Baard
Netherlands

Roman Iron 
Age – Early 
Middle Age
Germanic

2 : 10?
3 : 4
5 : 6

1
clay

Hermsen 2000: 140, 
fig. 5; 
Fries Muesum,  
Leeuw arden

28 Broekpolder
Netherlands

Roman Iron 
Age

1 : 2
3 : 6
4 : 5

1
bone

Hermsen 2000: 144

29 Castricum
Netherlands

2nd c. AD
Roman Iron 

Age

1 : 6
2 : 4
3 : 5

1
clay

Hermsen 2000: 144
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

30 Didam
Netherlands

4th – 5th c. 
AD

Roman Iron 
Age

Germanic

1 : 1
3 : 3
7 : 7

1
clay

Hermsen: 2000: 139, 
fig. 2-3; Vogt: 2012, 57

31 Nieuw Wehl
Netherlands

Roman Iron 
Age

Germanic

1 : ?
4 : ?
? : ?

1
clay

Hermsen 2000: 142, 
fig. 6

32 Sneek
Netherlands

Roman Iron 
Age

Germanic

2 . 4
3 : 5

1
bone

Krüger 1982: 142-154, 
244 321, fig. 49.4, cat. 
no. 253

33 Dorotowo
Poland

Roman Iron 
Age

3 : 6
4 : 0

2
glass

Krüger 1982: 141-154, 
224, 292, fig. 29.14-15, 
cat. no. 47

34 Krakówka
Poland

Roman Iron 
Age

3 : 4
6 : 0

2
glass

Krüger 1982: 141-154, 
224, 293, fig. 29.17, cat. 
no. 51

35 Leg Piekarski
Poland

Roman Iron 
Age

3 : 0
4 : 6

4
bone

Krüger 1982: 141-154, 
224, 293, fig. 29.9-12, 
cat. no. 52

Middle Ages

36 Aschaffen-
burg, Germany

13th – 14th 
c. AD

Late Middle 
Age

1 : 2
3 : 6
4 : 5

1
bone

Höpfner, pers. com. 19. 
8. 2005; Stiftsmuseum 
Aschaffenburg: 70590
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

37 Braunschweig, 
Germany

13th – 14th 
c. AD

Late Middle 
Age

1 : 2
3 : 4
5 : 6

1
bone

Grefen-Peters 2005: 
50-52, fig. 3

38 Bremen
Germany

13th – 14th 
c. AD

Late Middle 
Age

1 : 2
3 : 4
5 : 6

3
bone

Bischop 2005a: 42-43, 
fig. 6.2; 2005b: 12-13, 
Abb. 5.4; 2006: 222, 
226, Abb. 11.1; Lehnert 
1997: 57-58, pl. 7.6, 16.4, 
25.5; Rech 2004: 275-
276, 385-386, fig. 289, 
392.1; 
Landesarchäologie 
Bremen

39 Duisburg
Germany

13th c. AD
Late Middle 

Age

1 : 2
3 : 4
5 : 6

2
bone

Seibt et al. 1990: 212, 
cat. no. 346; 
Niederrheinisches Mu-
seum Duisburg: 83:34; 
82:34/77

40 Göttingen
Germany

13th – 14th 
c. AD

Late Middle 
Age

1 : 2
3 : 4
5 : 6

1
bone

Bernhauer 2007: 
226; Rech 2004: 386; 
Schütte 1978; 1979: 56-
57, 60, fig. 3.10

41 Hattingen
Germany

13th c. AD
Late Middle 

Age

1 : 2
3 : 4
5 : 6

5
bone

Seibt et al. 1990: 160, 
cat. no. 203-204; 
Kulturgeschichtliches 
Museum Hattingen: 
75/10; 76/14; 76/18; 
81/1; 87/2

42 Magdeburg
Germany

12th – 15th 
c. AD

1 : 2
3 : 4
5 : 6

2 
bone

Bernhauer 2007: 226; 
Prilloff 2009;  
Landesmuseum 
für Vorge-schichte 
Sachsen-Anhalt: 
AM 79.00-80.00/
G.80-1,50-37; jkf 
11,60/8,80/54,15-191

43 Oldenburg 
(Starigard)
Germany

8th – 9th c. 
AD 

Slavic

3 : 5 
4 : 6

1 
bone

Gabriel 1991: 227-228, 
fig. 32.1; Labner 2002: 
48 
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

44 Schleswig
Germany

11th – 14th 
c. AD

Middle Age

3 : 5
4 : 6
4 : 5

1
walrus ivory

Ulbricht 1984: 39-40, 
58-59, pl. 87.10

45 Schleswig
Germany

11th – 14th 
c. AD

Middle Age

1 : 2
3 : 4
5 : 6

5
bone

Ulbricht 1984: 39-40, 
58-59, fig. 6b, pl. 46.5, 
9-10, 87.6

46 Soest
Germany

Middle Age 1 : 2
3 : 4
5 : 6

1
bone

Doll 2007: 186, fig. 127.1; 
Stadt Soest: 94/582

47 Wirdum
Germany

13th – 14th 
c. AD

Late Middle 
Age

1 : 2
3 : 4
5 : 6

1
bone

Peters 2002: 46, 49, 
fig. 39.4

48 Dorestad
Netherlands

15th c. AD
Late Middle 

Age

3 : 5
4 : 6
(1 : 1)

1
bone

Nieuwenbourg-Bron 
1996: 43; van der Heijdt 
1990: 69-70

49 Nieuwenhoorn
Netherlands

13th c. AD
Late Middle 

Age

1 : 2
3 : 4
5 : 6

1
bone

van Vilsteren 1987: 47, 
fig. 69; 
Afdeling Archeologie, 
BMA Amsterdam

50 Saint-Denis
France

11th – 14th 
c. AD

Middle Age

1 : 2
3 : 4
5 : 6

2
bone

Unité d’Archólogie de la 
Ville de Saint-Denis

51 Saint-Denis
France

11th – 14th 
c. AD

Middle Age

1 : 2
3 : 6
4 : 5

1
bone

Unité d’Archólogie de la 
Ville de Saint-Denis
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

52 Bordeaux
France

14th – 15th 
c. AD

Late Middle 
Age

2 : 2
4 : 4
6 : 6

14
bone

Neveux 2004

53 Bordeaux
France

14th – 15th 
c. AD

Late Middle 
Age

1 : 1
3 : 3
5 : 5

18
bone

Neveux 2004

54 Bordeaux
France

14th – 15th 
c. AD

Late Middle 
Age

1 : 1
2 : 2
3 : 3

8
bone

Neveux 2004

55 Bordeaux
France

14th – 15th 
c. AD

Late Middle 
Age

4 : 4
5 : 5
6 : 6

14
bone

Neveux 2004

56 Bordeaux
France

14th – 15th 
c. AD

Late Middle 
Age

4 : 4
4 : 4
4 : 4

1
bone

Neveux 2004

57 Genf
Switzerland

14th c. AD 1 : 3 
2 : 4 
5 : 6

2 
ivory

Verweij 2018: cat. no. 
380; Vogt 2012: 58

58 Genf
Switzerland

14th c. AD 1 : 2 
3 : 4 
5 : 6

1 
ivory

Verweij 2018: cat. no. 
380; Vogt 2012: 58

59 Bodrum (Serce 
Limani wreck)

Turkey

1025 AD 5 : 7
7 : 9

10 : 14

1
bronze

suggested to be a 
weight

Cassavoy 2006; 
Bodrum Museum of 
Underwater Archae-
ology

60 York
United King-

dom

10th – 11th 
c. AD

Middle Age

3 : 4
5 : 6
5 : 0

1
walrus ivory

MacGregor et al. 1999: 
1982-1985, 2047, fig. 
941, cat. no. 7890
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No. Provenance Dating /  
Culture

Numbering Illustration No. of Specimen / 
Material / Remarks

Reference;  
Collection: Inv. No.

61 York
United King-

dom

11th – 15th 
c. AD

Middle Age

1 : 2
3 : 4
5 : 6

12
bone (10), walrus 

ivory (2)

MacGregor et al. 1999: 
1982-1985, 2022, 2047, 
2051, 2059, fig. 941, cat. 
no. 7116-7117, 7891-7892, 
8164

62 Konstanz 
Germany

13th – 16th 
c. AD

Late Middle 
Age  - Early 
Modern

2 : 5
3 : 4
5 : 6

1
bone

Erath 1999: 89, 96, 
fig. 8c 
Archäologisches 
Landesmuseum 
Baden-Württemberg 
Konstanz

63 Konstanz 
Germany

13th – 16th 
c. AD

Late Middle 
Age  - Early 
Modern

4 : 4
5 : 5
6 : 6

1
bone

Erath 1999: 96, fig. 8b 
Archäologisches 
Landesmuseum 
Baden-Württemberg 
Konstanz

64 Lübeck
Germany

Late Middle 
Age

1 : 2
3 : 4
5 : 6

1
bone

Falk 1983: 106-107, 126, 
fig. 1.7

65 Bergen
Norway

15th c. AD 3 : 6
4 : 5
5 : 4

1
wood

Rekkavik 2018

66 Gordion
 Turkey

9th – 6th 
c. BC

1 : 6
2 : 3
4 : 5

1
bone?

Exhibition Anatolian 
Civilizations Museum 
Ankara, 9.9.2018




