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Preface 

THIS BOOK IS AN ABRIDGED version of Before vVriting, published in 1992 

by the University of Texas Press. That work was issued in two volumes­
J: From Counting to Cuneiform and II: A Catalog of Near Eastern Tokens­
and \Vas addressed primarily to specialists . The purpose of the present 
abridgment is to offer the general reader a less detailed and more affordable 
book. I have made no changes in this volume except for variations in edit­
ing, minor corrections, and updating a few references . 

How Writing Came About constitutes the first comprehensive study of 
Near Eastern tokens to be aimed at a general audience. Based on the analy­
sis and interpretation of a selection of eight thousand specimens from n6 

sites in Iran, Iraq, the Levant, and Turkey, it documents the immediate 
precursor of the cuneiform script, the world's first writing system. The ma­
terial, dating from 8000 to 3000 B .C .  and mostly 1mpublished before, was 
collected and studied firsthand in thirty museums in fifteen countries . Also 
included here is my systematic study of the 200 envelopes, used to keep 
tokens in archives, and the 240 impressed tablets now known. These two 
types of objects illustrate the major steps in the transition from tokens to 
writing. 

The tokens from early excavations often lack a precise stratigraphy. Even 
so, the large assemblage presented here gives a reliable picture of the types 
and subtypes of the counters, their geographic and chronological distribu­
tion, their evolution over time, and the transition from tokens to writing. 
This book is organized into three parts, as follmvs . 

PART O N E :  T H E  EVI D E N C E  

The first two chapters are devoted to the documentation of the archaeo­
logical material. Chapter I describes the counters, their shapes, markings, 
and manufacture, and their evolution from "plain" to "complex" tokens . 
Chapter 2 identifies the context in which the tokens were used: the type of 
settlements to which tl1ey belonged; tl1eir spacial distribution within those 
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settlements; the structures and assemblages with which they were associ­
ated. Special attention is given to the rare tokens found in tombs. 

Chapter 3 describes the fourth-millennium methods for holding tokens 
in archives - in particular, the envelopes. The following topics are covered:  
discovery of the envelopes, their number, geographic distribution, chro­
nology, and context, the assemblages of tokens they held, the markings they 
bore, and their role in the transmutation of tokens into writing. 

Chapter 4 deals with impressed tablets. After a review of the history of 
their discovery, their number, geographic distribution, chronology, and 
context, the documents and the signs they bear are described and their con­
tribution to writing is assessed. 

PART TWO: TH E I NTERPRETATI ON 

The last three chapters analyze the role of tokens in the evolution of com­
munication, social structures, and cognitive skills. These interpretations are 
tentative. There is no doubt that some of the conclusions will have to be 
revised in the future, when more and better data will be available. 

In Chapter 5, tokens are interpreted as the second step in the develop­
ment of record keeping, following Paleolithic tallies. The token was the first 
code to record economic data, providing the immediate background for the 
invention of writing. 

Chapter 6 shows how the economy determined the token system and 
how, in turn, the counters had an impact on society. 

Chapter 7 discusses the evolution of counting and its role in the inven­
tion of writing. Tokens are shown to reflect an archaic mode of "concrete 
counting," while writing derived from abstract counting. 

In the Conclusions, I summarize the wealth of information provided by 
tokens on communication, mathematics, economy, social structures, and 
cognitive skills in prehistoric Near Eastern cultures. 

PART T H R E E :  T H E  ARTIFACTS 

The charts in Part Three provide a graphic representation of the sixteen 
types of tokens and their subtypes. For more information, the reader is 
invited to consult the complete listing of tokens and the photographic 
documentation in Before Writing, Volume II: A Catalog of Near Eastern 
Tokens. 
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Tokens, a New Theory 

Man)s development and the growth of civilizations have depended) in the main) 
on progress in a few activities - the discovery of fire) domestication of animals) the 
division of labor; but) above all) in the evolution of means to receive) to commu­
nicate) and to record his knowledge) and especially in the development of phonetic 
writing. - COLIN CHERRY 1 

SPEECH, THE UNIVERSAL WAY by which hmnans communicate and 
transmit experience, fades instantly: before a word is fully pronounced it 
has already vanished forever. Writing, tl1e first technology to malce the spo­
ken word permanent, changed ilie hmnan condition. 

It was a revolution in communication when a script allowed individuals 
to share information without meeting face to face. Writing also made it 
possible to store information, creating a pool of knowledge well beyond 
ilie ability of any single human to master yet, at ilie same time, available to 
all. Writing is regarded as the threshold of history, because it ended the 
reliance upon oral tradition, with all the inaccuracies this entailed. Business 
and administration are now inconceivable without bookkeeping to balance 
income and expenditures . Finally, among tl1e innumerable benefits created 
by a script, writing allows us to capture our ideas when they arise and, in 
time, to sort and scrutinize, revise, add, subtract, and rectify them to ar­
rive at a rigor of logic and a depili of thought iliat would oilienvise be 
impossible. 

How did writing come aboutr It is now generally agreed that writing 
was invented in Mesopotamia, present-day Iraq, in ilie late fourth millen­
nimn B .C .2 and spread from iliere to Egypt, Elam, and the Indus Valley. 3 It 
is also generally agreed iliat other scripts developed later, independently, in 
China and Mesoamerica.4 The origin of Chinese and Mesoamerican writ­
ing is still enigmatic. In this book, I will present the archaeological evidence 
that ilie Mesopotamian script derived from an archaic counting device . 
This immediate precursor of ilie cuneiform script was a system of tokens -
small clay counters of many shapes which served for counting and account­
ing for goods in the prehistoric cultures of the Near East. The idea that 
Mesopotamian writing emerged from a counting device is new. Until the 
eighteenth century, ilie origin of writing was the subject of myths crediting 
gods, fabulous creatures, or heroes for its invention. Then, in ilie Age of 
Enlightenment, ilie ilieory that scripts started with picture writing was put 
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forward. This view endured until the present. 5 In the following pages, I will 
show how the conception of the origin of writing evolved through time. 

T H E  MYTHS 

The oldest account of the invention of writing is perhaps that of the Su­
merian epic Enmerkar and the Lord of Aratta.6 The poem relates how En­
merkar, the lord of Uruk-Kulaba, sent an emissary to the lord of Aratta 
soliciting timber, gold, silver, lapis lazuli, and precious stones to rebuild the 
residence of the goddess Inanna. Back and forth the messenger delivered 
word for word the pleas, threats, and challenges between the two lords, 
until the day Enmerkar's instructions were too difficult for the emissary to 
memorize. The lord of Kulaba promptly invented writing, tracing his mes­
sage on a clay tablet : 

- The emissary, his mouth (being) heavy, was not able to repeat (it) . 
- Because the emissary, his mouth (being) heavy, was not able to re-

peat (it) , 
- The lord of Kulaba patted clay and wrote the message like (on a 

present-day) tablet -
- Formerly, the writing of messages on clay was not established -
- Now, with Utu's bringing forth the day, verily this was so, 
-The lord of Kulaba inscribed the message like (on a present-day) 

tablet, tl1is, verily, was so.7 

One might add here that, according to the Sumerian Icing list, Enmerkar 
lived about 2700 B .c . ,  when writing had been a common practice for five 
hundred years . Of course this casts doubts on the actual contribution of 
Enmerkar to the invention of writing! 

In a second Sumerian poem, Inanna and Enki) the Transfer of the Arts of 
Civilization from Eridu to Brech, writing is conceived as one of a hundred 
basic elements of civilization held by Enlci, the lord of wisdom. 8 Inanna 
coveted the divine decrees for her city, U ruk, and set her mind to getting 
them. This was done when Enlci, drunk, donated to her each and every one 
of the crafts . In Samuel Noah Kramer's words : 

After their hearts had become happy with drinks, Enlci exclaims : . . .  
" ... 0 name of my power, 0 name of my power, 

To the bright Inanna, my daughter, I shall present . . .  
The arts of woodYvorlcing, metalworking, writing, toolmalcing, 
leatherworlcing, . . .  building, basketweaving." 
Pure Inanna took tl1em.9 

Inanna loaded writing and the other divine decrees onto the Boat of 
Heaven and started an eventful journey back to U ruk. After overcoming 
tempests and sea monsters, sent by Enlci to recapture his possessions, she 



finally reached the city, where she unloaded her precious booty to the de­
light of her people. 

According to Berossus' Babyloniaca, Oannes, a sea creature with the 
body of a fish and the head, feet, and voice of a man, gave to the Babyloni­
ans the knowledge of writing, language, science, and crafts of all types . 10 In 
other Babylonian texts, the god Ea, the lord of wisdom, was the source of 
all secret magical knowledge, writing in particular. 1 1  In Assyria, Nabu, son 
of Marduk, was revered as the instructor of mankind in all arts and crafts, 
including building, agriculture, and writing. 12 

In the Bible, God revealed his will to mankind with the Tables of the 
Law "written by the finger of God." 1 3 The source of great debates, 14 these 
words were interpreted by Daniel Defoe as meaning that "the two Tables, 
written by the Finger of God in Mount Sinai) was the first Writing in the 
World; and that all other Alphabets derive from the Hebrew" (fig . r) . 1 5  0th-

That the two T�bles, written by the Fin'ger of .. . .. , ;c God in Mount Sinai, was the firfi Writing 
·:,.;�>:<in,t}Je Wodd; and that all other Alphabet�. 

s����itJ;i1£;J;z:��th�ds· made. �fe�fby P9f�,;'.'i .: .·.·· .. the. Antients, to fupp1y the watlt of Lettt'r1' be­ki�,;�;.'ij{�:. < fore; and ii'.' prove the ufe of them, after they f:'G��.,{\ :-wer.�.ro� .. . . . . ,·_ �· �,/.•,.;",,,; 
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ers credited Adam as the inventor of writing. In 1668, John Wilkins, one of 
the founders of the Royal Society and an influential and respected English 
scholar, 16 commented that Adam had invented the Hebrew alphabet : 
"though not immediately after his creation, yet in process of time, upon his 
experience of their great necessity and usefulness ." 17 

The myths, from Sumer to Daniel Defoe, share one common character­
istic : they present writing as emerging, on one day, as a full-fledged script. 
None of them conveys the notion of an evolution from a simple to a more 
complex system of communication. The concept of a ready-made alphabet 
handed down from heaven persisted until the eighteenth century. 

T H E  PICTOG RAPHIC T HEORY 

In the eighteenth century, William Warburton, bishop of Gloucester, intro­
duced the first evolutionary theory of writing. Based on his observations of 
Egyptian, Chinese, and Aztec manuscripts, Warburton argued that all 
scripts originally developed from narrative drawings . In time, he said, these 
pictures became more and more simplified and developed into abstract 
characters . The theory was presented in Warburton's book, Divine Legation 
of Moses, published in London in 1738 . 1 8  The ideas made their way into Di­
derot and d' Alembert's Encyclopedie, in the article entitled "Ecriture,'' which 
gave them a wide diffusion. 1 9  Warburton's pictographic theory remained 
practically unchallenged for over two hundred years . For example, in the 
revised edition of A Study of Writing (1974) ,  at present one of the best­
known modern scholarly publications on writing, I. J. Gelb still stated: "it 
became clear that the Mesopotamian cuneiform writing has developed 
from a pictographic stage." 20 

Although the existence of cuneiform had been noticed by Western trav­
elers as early as the fifteenth century, ancient Near Eastern scripts did not 
play a role in the elaboration of the pictographic theory because they were 
still little known in 173 8 .  In the nineteenth century, when archaeological 
expeditions reaped the first great harvests of cuneiform texts and brought 
them back to Europe, the cuneiform script was regarded as conforming to 
Warburton's paradigm. In 1913 ,  George A. Barton was of the opinion that 
"the investigator must proceed upon the hypothesis that Babylonian writ­
ing, like other primitive writing, originated in pictographs ." The picto­
graphic theory scheme was modified, however, to include a three-step pro­
gression from ideographic to phonetic writing. "Indeed," wrote Barton, 
''wherever the beginnings of writing could be traced, it took the form of 
picture writing, so that it seems safe to regard it as a working hypothesis, if 
not as a law, that all early systems of writing began in a series of picto­
graphic ideographs, that syllabic values were developed from these and in 
some cases alphabetic values ." 2 1  

In  fact, the idea that the cuneiform script started with picture writing 
was by no means a perfect fit. In 1928, a year before the discovery of the 
Uruk tablets, William A. Mason noted, "We must admit, that even in the 



earliest and most archaic inscriptions discovered, it is not always easy to 
recognize the original objects ." The pictographic theory, however, was 
never questioned. Instead, the Babylonian scribes were blamed for the dis­
crepancy between preconceived ideas and facts : "Owing to the limitations 
of primitive culture, the inexperience of the scribes and the lack of artistic 
ability, each scribe drew the characters in his own crude, faulty way, often 
incorrectly; so that it is quite impossible always definitely to distinguish the 
character and identify it with the object intended." 22 

The season of 1929 - 1930 at U rule brought considerable new information 
about the beginning of writing. Hundreds of archaic tablets were un­
earthed that pushed writing back to the fourth millennium B .c .  Signs 
traced or impressed with a stylus in a technique different from the cunei­
form script had been termed pictographic. These archaic tablets, however, 
contradicted the pictographic theory. Adam Falkenstein, the German 
scholar who studied the texts, noted that when writing began in Mesopo­
tamia, truly pictorial signs were rare exceptions . Those that were truly pic­
torial, like the signs for "plow," "chariot," "sledge," or ''wild boar," were 
not only few but of uncommon use, represented by a single occurrence on 
one tablet alone.23 The common signs were abstract: the sign for "metal" 
was a crescent with five lines ; the "pictograph" for "sheep" was a circle with 
a cross . The Uruk tablets seriously strained the pictograph theory by show­
ing that when writing began in Mesopotamia pictographic signs were rarely 
used. 

Edward Chiera and others tried to reconcile Falkenstein's observations 
with the pictographic theory. They argued that the Uruk texts represented 
an already evolved script and that a previous stage, consisting of true pic­
tographs, probably had been written on a perishable material, such as 
wood, bark, papyrus, or parchment which had disintegrated in time and 
could never be recovered. 24 

The next excavation campaign at Uruk, in 1930 -1931 ,  produced im­
pressed tablets which continued to challenge the pictographic theory. These 
texts, lilce others found previously at Susa and later at Khafaje, Godin Tepe, 
Mari, Tell Brak, Habuba Kabira, and Jebel Aruda, were more ancient than 
the "pictographic" Urulc tablets studied by Falkenstein. They were, how­
ever, not made of wood, bark, papyrus, or parchment, as Chiera had hy­
pothesized. This earliest form of writing consisted of wedges, circles, ovals, 
and triangles impressed on day tablets and was anything but pictographic. 
The gulf between the evidence and the neat charts of pictographs illustrated 
in books became even wider. 

By the second half of the twentieth century, enough data had accumu­
lated to present a serious challenge to the pictographic theory. From Cham­
pollion in 1822 to Ventris in 1953 ,  each great decipherment eroded the prem­
ise upon which the pictographic theory was built and determined that the 
early scripts all had phonetic features .  Anthropologists like Andre Leroi­
Gourhan entered the debate, warning against preconceptions about primi­
tive picture writings . In his volume Le Geste et la parole, he argued that "the 
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linguists who have studied the or igin of wr iting have often conferr ed to 
pictogr aphic systems a value which der ives from liter acy." Ler oi-Gour han 
noted that the only tr ue pictogr aphic scr ipts wer e r ecent phenomena; that 
most had emer ged in gr oups which did not have wr iting pr ior to contacts 
\v ith tr aveler s or colonists from liter ate countr ies . He concluded: "ther efor e 
it seems impossib le to use Eski mo or Indian pictogr aphy in or der to under ­
stand the ideogr aphy of pr eliter ate societies ." 25 

S cholar s  began to q uestion the idea that wr iting emer ged as the r ational 
decision of a gr oup of enlightened individuals, such as that put for war d by 
V. Gor don Childe in What Happened in History : "the pr iests . . .  have agr eed 
upon a conventional method of r ecor ding r eceipts and expenditur es in 
wr itten signs that shall b e  intelligib le to all their colleagues and successor s ; 
they have invented writing."26 For ,  like other human inventions, wr iting 
did not come ex nihilo and, in Chier a's wor ds, "ther e never was a fir st man 
who could sit down and say, 'Now I am going to wr ite. Tlja�·st16r�ri1e'i� 
ac;t1i�:V¢�etttet'·niarli1�d�.tlie· g�e Wc'b�ci!t��1;1.�e$ .pQssi:ble .. ·the veryeXistenc® 

Ab ove all, the pictogr aphic theor y was not consistent with moder n  ar ­
chaeological r esear ch.  In r ecent year s, Near Easter n  excavations have fo­
cused on the b eginning of agr icultur e and cities and have tr ied to deter mine 
how these events affected society. V iewed in the per spective of the urb an 
phenomenon, the fir st "pictogr aphic" tab lets of Ur uk (and for that matter 
the ear lier impr essed tab lets) ar e out of step with other socioeconomic de­
velopments . These fir st documents occur in level IV a of Ur uk, lagging far 

b ehind the r ise of cities and the emer gence of the temple institution, which 
was alr eady well under way some two hundr ed year s  ear lier (in levels X­
IV ) .  If wr iting emer ged so late, it could not have played a r ole in state 
for mation. How, then, did the Mesopotamian city-states function without 

r ecor d keeping? 
Although popular b ooks have continued to pr esent the tr aditional pic­

togr aphic theor y,28 as ear ly as the 19 50 s scholar s  had b egun to anticipate the 
discover y of an antecedent of the Mesopotamian scr ipt. S ome, like V. Gor ­
don Childe, sear ched for it in seals while other s looked into potter 's mar ks, 

b ut to no avail.29 Most, like S eton Ll oyd, for esaw an even ear lier scr ipt: 
"The degr ee of competence . . . [ attained b y  scr ipt of the U r uk IV 
tablets J . . . suggests that ear lier stages in its development may eventually 

b e  r ecognized elsewher e, per haps in levels corr esponding to Ur uk V and 
VI." 30 David Dir inger simply r eferr ed to "another mor e pr imitive wr iting" 
or "an at pr esent unlm own, ear ly scri pt, whi ch may h ave b een th e co mmo n  
ancestor of [ the Indus Va lley S cr ipt and] also of the cuneifor m and ear ly 
Elamite wr itings ." 3 1  I pr opose that the antecedent of wr iting was not an 
ear lier scr ipt, b ut a counting device. What had b een missed - or dis­
missed - wer e the humb le tokens that had b een used for centur ies and that 
wer e, I ar gue, the immediate pr ecur sor to wr iting. 

The pictogr aphic theor y will r emain a landmar k  in the histor y of ideas 



b ecause it was the fir st evolutionar y explanation of wr iting, depar ting from 
the for mer b elief that a full-fledged scr ipt had b een communicated to hu­
mans b y  divine r evelation. The theor y was b ased, however, on Egyp tian, 
Chinese, and New Wor ld models that wer e irr elevant. Over the cour se of 
the twentieth centur y, ar chaeology has gener ated new evidence that contr a­
dicted the par adigm. At the same time, excavations steadily pr oduced small 
tokens that, as I will show, were the antecedent of wr iting. 

TOKENS 

The immediate pr ecur sor of cuneifor m wr iting was a system of tokens . 
These small clay ob j ects of many shapes - cones, spher es, <l isle s, cylinder s, 
etc. - ser ved as counter s in the pr ehistor ic Near East and can b e  tr aced to 
the Neolithic per iod, star ting ab out 8000 B .C .  They evolved to meet the 
needs of the economy, at fir st keeping tr ack of the pr oducts of far ming, 
then expanding in the urb an age to keep tr ack of goods manufactur ed in 
worlc shops . The development of tokens was tied to the r ise of social str uc­
tur es, emer ging with r ank leader ship and coming to a climax with state 
for mation. 

Also, corr esponding to the incr ease in b ur eaucr acy, methods of stor ing 
tokens in ar chives wer e  devised. One of these stor age methods employed 
clay envelopes, simple hollow clay b alls in which the tokens wer e placed 
and sealed. A dr awb ack of the envelopes was that they hid the enclosed 
tokens. Accountants eventually r esolved the pr ob lem b y  impr inting the 
shapes of the tokens on the sur face of the envelopes pr ior to enclosing 
them. The numb er of units of goods was still expr essed b y  a corr esponding 
numb er of mar kings . An envelope containing seven ovoids, for example, 

b or e  seven oval mar kings . 
The sub stitution of signs for tokens was a fir st step towar d wr iting. 

Four th-millennium accountants soon r ealized that the tokens within the 
envelopes wer e made unnecessar y  b y  the pr esence of mar kings on the outer 
sur face. As a r esult, tab lets - solid clay b alls b ear ing mar kings -r eplaced 
the hollow envelopes filled with tokens . These mar kings b ecame a system 
of their own which developed to include not only impr essed mar kings b ut 
mor e legib le signs tr aced with a pointed stylus . Both of these types of sym­

b ols, which der ived from tokens, wer e pictur e  signs or "pictogr aphs ." They 
wer e not, however, pictogr aphs of the kind anticipated b y  Warb ur ton. The 
signs wer e not pictur es of the items they r epr esented b ut, r ather, pictur es 
of the tokens used as counter s in the pr evious accounting system. 

Wh at fascinated me most in this study was the r ealization that the token 
system r eflected an ar chaic mode of"concr ete" counting pr ior to the inven­
tion of ab str act numb er s .  Ther e wer e no tokens for "r" or "ro." Instead, a 
par ticular counter was needed to account for each type of goods: j ar s  of oil 
wer e counted with ovoids, small measur es of gr ain with cones, lar ge mea­
sur es of gr ain with spher es .  Tokens wer e used in one-to-one corr espon­
dence: one j ar of oil was shown b y  one ovoid, two j ar s  of oil b y  two ovoids, 
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etc. The conseq uences of this discover y ar e significant. Namely, wr iting r e­
sulted not only from new b ur eaucr atic demands b ut from the inventio n of 
ab str act counting. The most impor tant evidence uncover ed is that counting 
was not, as for mer ly assumed, sub ser vient to wr iting; on the contr ar y, wr it­
ing emer ged from counting. 

Studies on Tokens 

Tokens came my way by chance. It all star ted in 1969 -1971, when I was 
awar ded a fellowship from the Radcliffe Institute, Cambr idge, Massachu­
setts (now the Bunting Institute) to study the use of clay b efor e potter y in 
the Near East. This led me to systematically examine Near Easter n  ar chaeo­
logical clay collections, dating from 8000 to 6000 B .C . ,  stor ed in museums 
of the Near East, Nor th Afr ica, Eur ope, and Nor th Am er ica. I was looking 
for b its of Neolithic clay floor s, hear th lining, and gr anar ies, for br icks, 

b eads, and figur ines, and I found plenty of these .  I also came acr oss a cate­
gor y of ar tifacts that I did not expect: miniatur e  cones, spher es, disks, tet­

r ahedr ons, cylinder s, and other geometr ic shapes made of clay. I noted their 
shape, color , manufactur e, and all possib le char acter istics . I counted them, 
measur ed them, dr ew sketches of them, and enter ed them into my files un­
der the heading "geometr ic ob jects ."  Later , when it b ecame ob vious that 
not all the ar tifacts wer e in geometr ic for m, b ut some wer e in the shape of 
animals, vessels, tools, and other commodities, the wor d was changed to 
token. 

I b ecame incr easingly puzzled b y  the tokens b ecause, wher ever I would 
go, whether in Ir aq , Ir an, S yr ia, Tur key, or Isr ael, they wer e always pr esent 
among the ear ly clay assemb lages . If they wer e so widely used, they must 
have had a useful function. I noted that the tokens wer e often manufactur ed 
with car e  and that they wer e the fir st clay ob jects to have b een har dened b y  
fir e .  The fact that people went to such tr oub le for their pr epar ation fur ther 
suggested that they wer e of impor tance. The tokens appear ed to b e  par t  of 
a system, for I r epeatedly found small and lar ge cones, thin and thick disks, 
small and lar ge spher es - even fractions of spher es, such as half and thr ee­
q uar ter spher es .  But what wer e the tokens used for ? 

I asked ar chaeologists ab out the tokens and lear ned that ever yone who 
had excavated ear ly sites had encounter ed them in their tr enches . No one, 
however , knew what they wer e. I looked in site r epor ts and noted that to­
kens wer e usually omitted or r elegated to such headings as "enigmatic ob ­
jects" or "ob jects of uncer tain pur pose." The author s who did r isk an inter ­
pr etation identified the tokens as amulets or game pieces . Car leton Coon is 
among those who simply wonder ed. He j ovially r epor ted ab out the five 
cones he found at Belt Cave, Ir an, as follows : "Fr om levels n and 12 come 
five myster ious conical clay ob jects, looking like nothing in the wor ld b ut 
suppositor ies . What they wer e  used for is anyone's guess." 32 

The data I collected on tokens seemed at fir st to b e  of little significance, 
b ut ultimately made it possib le to r ecognize the impor tance of these ar ti-



facts . The infor mation on the Neolithic counter s tur ned out to b e  the piece 
of a puzzle that, finally, gave a clue to the entir e pictur e. 

Archaeologists 

Many ar chaeologists, star ting with Jacq ues de Mor gan at S usa (I905) and 
Julius Jor dan at Ur uk (I929 ) , should b e  r ecognized for excavating, pr eser v­
ing, and pub lishing tokens, even though they seemed insignificant at the 
time. V ivian L. Br oman is to b e  cr edited for including in her wor k the study 
of hundr eds of tokens from Jar mo.  33 When Br oman completed her thesis 
in I958, she too had no alter native b ut to guess from the shape of the ob j ects 
what they might have b een. Conseq uently, she attr ib uted a differ ent func­
tion to each par ticular type. S he viewed the cones as b eing per haps sche­
matic figur ines and the spher es as sling stones or marb les . S he also ear ­
mar ked cones, spher es, and hemispher es as possib le counter s, noting that 
some Ir aq i shepher ds today keep tr ack of their flocks with pebb les . 34 At the 
time, her insight could not b e  suppor ted b y  ar chaeological evidence. Only 
one year later , however , the use of counter s in the ancient Near East was 
documented. 

A. Leo Oppenheim 

In I959, A. Leo Oppenheim of the Univer sity of Chicago wr ote an ar ticle 
on counter s of the second millennium B .c .  which pr oved to b e  the key to 
under standing what the tokens wer e. 35 His paper concer ned a peculiar hol­
low tab let r ecover ed in the late I920S at the site of Nuzi, in nor ther n Ir aq 
(fig. 2) .36 This egg-shaped tab let b elonged, together with a nor mal tab let 

b ear ing an account of the same tr ansaction, in the family ar chive of a sheep 
owner named Puhisenni. 37 The cuneifor m inscr iption on the hollow tab let 

r ead as follows : 

Counter s r epr esenting small cattle : 

2I ewes that lamb 
6 female lamb s  
8 full gr own male sheep 
4 male lamb s  
6 she-goats that kid 
I he-goat 
3 female kids 

The seal of Ziq arr u, the shepher d. 38 

Wh en opening the hollow tab let, the excavator s found it to hold for ty-nine 
counter s which, as stipulated in the text, corr esponded to the numb er of 
animals listed. 39 

That hollow tab let pr oved to b e  the Rosetta stone of the token system. 
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Fig. 2. " Hol low tablet , "  

Nuz i ,  I raq . Courtesy 

Ernest Lacheman . 

The counter s  (Akkadian abnu, pl. abnati, tr anslated "stone" b y  Oppen­
heim) , the list of animals, and

.
the explanator y cuneifor m text leave no pos­

sib le doub t  that at Nuzi counter s wer e used for accounting. Although no 
other example of a cuneifor m tab let holding counter s has ever b een encoun­
ter ed in Nuzi or , for that matter , in Mesopotamia or the Near East, Oppen­
heim made a case that abnati wer e commonly used in the b ur eaucr acy. He 
suggested that each animal of a flock was r epr esented b y  a stone held in a 
container . The tokens wer e tr ansferr ed to var ious r eceptacles to keep tr ack 
of changes of shepher ds or pastur e, when animals wer e shor n, and so on. 
He b ased his ar gument on shor t cuneifor m notes found in ar chives, r efer ­

r ing to abnati "deposited," "tr ansferr ed," and "r emoved" as follows : 

- These sheep ar e with PN; the (per tinent) stones have not b een yet 
deposited. 

- Thr ee lamb s, two young he-goats, the shar e  of PN, they ar e char ged 
to his account (b ut) not deposited among the stones . 

- One ewe b elonging to PN, its stone has not b een r emoved. 
- Altogether 23 sheep of S ilwatesup, PN br ought . . .  their stones have 

not b een tr ansferr ed. 
- x ewes that have lamb ed, without (per taining) stones, b elonging 

to PN.40 

Mar cel S igr ist has pointed out fur ther texts which pr ob ab ly also allude 
to counter s in the Thir d Dyn asty of Ur , ca. 2000 B .C .  For instance, a tab let 
dealing with oxen r eads : "The r emaining par t  of the account is held in the 

leather pouch" (S umer ian : Kus du10-gan) .41 



Wh en Oppenheim wr ote his ar ticle, no one knew what the counter s  
looked like. Of cour se, the abnati mentioned in the texts wer e not descr ib ed 
and those held in the Nuzi hollow tab let wer e lost. They wer e simply r e­
ferr ed to as "pebb les" in the site r epor t, with no infor mation as to their 
shapes or the mater ial of which they wer e made. 42 The next impor tant piece 
of the puzzle was pr ovided b y  Pierr e Am iet in Par is .  

Pierre Amiet 

Pierr e Amiet studied seals used in the administr ation of ancient Near East­
er n cultur es to validate documents . In par ticular , he came to study the im­
pr essions of such seals on glob ular clay ob j ects from S usa. These ar tifacts 
wer e hollow and contained small clay ob jects . Following Oppenheim's lead, 
Amiet inter pr eted the small clay ob jects enclosed in the clay envelopes as 
"calculi" r epr esenting commodities.43 The pr oposition was dar ing, since 
the S usa envelopes came two thousand year s  ear lier than the Nuzi egg­
shaped tab let, with no known example in the inter val. It was a leap of gr eat 
impor tance for thr ee r easons . Fir st, the counter s  wer e  r evealed: they wer e 
miniatur e clay ar tifacts modeled in var ious, mostly geometr ic, shapes . S ec­
ond, the S usa envelopes showed that counter s held in envelopes wer e not 

r estr icted to the liter ate per iod b ut extended into the time b efor e wr iting 
was invented. Thir d, Amiet for esaw tl1 e possib ility that the calculi wer e an 
antecedent of wr iting. In his wor ds: "One might ask whetl1 er [ the scr ib e] 
had in mind the little ob jects that wer e enclosed in the envelopes, and that 
ver y conventionally would sy mb olize cer tain goods ."44 

Amiet's contr ib ution was a tr emendous step, b ut it r evealed on ly one 
time frame of the token system at a par ticular location: namely, S usa ab out 
3300 B .C. It should b e  kept in mind that in 1966, pr ehistor ic tokens wer e 
not known and the only pub lished par allels to the S usa envelopes wer e 
those r ecentl y  excavated in Ur uk.45 S ix year s  later , in 1972, when Amiet pub ­
lished the S usa envelopes in his Glyptique susienne, he still descr ib ed the 
mar kings on envelopes as follows: "a ser ies of r ound or long notches, simi­
lar to the cipher s  featur ed on tab lets and corr esponding to the nwnb er of 
calculi enclosed inside . The shape of the notches, however , is not as var ied 
as that of the calculi ."46 Mor e  r ecently, Amiet swnmar ized his position: "I 
was thus wonder ing whether wr iting was inspir ed b y  cer tain of these calculi 
enclosed in the envelopes ."47 

Maur ice Lamb er t, conser vator of Wester n Asiatic antiquities at tl1 e 
Louvr e, took Amiet's insight two steps far tl1 er .  He clear ly r ecognized that 
the fir st impr essed signs of wr iting wer e r epr oducing the shape of tl1 e for ­
mer calculi: "Wr iting, her e as elsewher e, imitated tr ue things ."48 Conse­
quently, he assigned the values l, rn, 60, 600, and 3 ,600 to, r espectively, the 
tetr ahedr on, spher e, lar ge tetr al1 edr on, punched tetr ahedr on, and lar ge 
spher e, a r oute that tur ned out to have b een, par tly, a false one . 

The r ecogn ition that the tokens constituted an accounting system which 
existed for five thousand year s  in pr ehistor y and which was widely used in 
the entir e Near East was to b e  my own contr ib ution. I was also ab le to dr aw 
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par allels b etween the shapes of the tokens and those of the fir st incised signs 
of wr iting and to estab lish the continuity b etween the two r ecor ding sys­
tems . Finally, much later , I r ealized the mathematical impor tance of the 
tokens as an ar chaic r eckoning device, pr eceding the invention of ab str act 
counting. I r ecall vividly when, in I970, two pieces of the puzzle snapped 
together for me. In or der to pr epar e  a class lectur e, I pulled from my files 
Amiet's I966 ar ticle, which I had not seen since I b egan collecting tokens . I 
could not b elieve my eyes when I sa w the small clay cones, spher es, and 
tetr ahedr ons illustr ating the paper . Until then, I had instinctively dismissed 
the idea that the S usa ar tifacts could have anything to do with the tokens 
which had b een found in Neolithic villages . Aft er all, the calculi from S usa 
wer e held in envelopes and the Neolithic tokens wer e loose;  mor eover , the 
ob jects wer e  separ ated b y  thousands of year s . The next day, however , I was 
intr igued enough to check sever al excavation r epor ts of four th-, fifth- , and 
sixth-millennium sites and saw the possib ility that tokens might have b een 
used, with no discontinuity, b etween 8000 and 3000 B .C .  The r est was har d  
wor k. My fir st pub lications on tokens and their r elation to wr iting date 
from I974 to I978,49 those on tokens and concr ete counting from 1983 to 
I986.so 
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What Are Tokens? 

The manufacture of small objects modeled in clay and hardened with fire was a 
particularly important activity at Tell Aswad) especially in level II) in the first 
half of the seventh millennium .... These were ... artifacts of geometric shapes) 
such as balls) disks) and small cups. - HENRI DE CONTENSON 1 

WHEN TOKENS WERE INVENTED, they wer e gr eat novelties . They wer e 
among the fir st clay ob jects of the Near East and the fir st to b e  fir ed into 
cer amic. Their shapes also wer e r evolutionar y  since, as Cyr il S mith has 
pointed out, they fir st exploited, systematically, all the b asic geometr ic 
for ms .2 This fir st chapter deals with the physical aspect of the tokens, the 
types and sub types, the evolution from "plain' ' to "complex" tokens, the 
mater ials of which these ar tifacts wer e  made, and the technique used for 
their manufactur e. 

TYPES A N D  SU BTYPES 

Tokens ar e small clay ob jects, modeled into the following sixteen main 
types : (r) cones, (z) spher es, ( 3 )  disks, (4) cylinder s,  (5) tetr ahedr ons, 
(6) ovoids, (7) quadr angles, ( 8 )  tr iangles, (9 ) b iconoids, (rn) par ab oloids, 
( n) b ent coils, ( 12 ) ovals /r homb oids, ( 1 3 )  vessels, ( 14) tools, ( 15) animals, 
and (16) miscellaneous . ( S ee the char ts in Par t  Thr ee b elow. ) The tokens 
ar e fur ther classified into sub types accor ding to intentional var iations in 
size or the addition of mar kings . Cones, spher es, disks, and tetr ahedr ons, 
for example, ar e consistently r epr esented in two sizes, "small" and "lar ge." 
S pher es also occur in fractions such as hemispher es and thr ee-quar ter 
spher es .  The mar kings consist of incised lines, notches, pw1C hes, pinched 
appendices, or applique pellets . 

Because they wer e handmade, the size of the tokens var ies from ar tifact 
to ar tifact and from site to site. The usual dimension r anges from r to 3 cm 
acr oss.  The "lar ge" sub types of cones, spher es, disks, and tetr ahedr ons mea­
sur e  ab out 3 -s cm. 

EVO LUTION FROM P LAIN TO C O M PLEX 

Dur ing the fir st four thousand year s  tokens wer e "plain" (fig. 3 ) .  The for ms 
consisted mainly of geometr ic shapes, such as cones, spher es, flat and len-
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Fig.  3. Plain tokens, 

Seh Gab i ,  I ran . 

Courtesy Louis Levine.  

ticular disks, cylinder s, tetr ahedr ons (types 1 ,  2, 3 ,  4, 5 )  and only occasion­
ally ovoids, q uadr angles, tr iangles, b iconoids, and hyperb oloids (types 6, 7, 
8, 9, 16) . The natur alistic shapes, such as vessels and animals, wer e also few 
(types 13 ,  15 ) .  The animal heads consisted of a cone pinched at the top into 
a b eak or a muzzle, sometimes with details such as eyes, ear s, or a mustache 
(type 15 : I-2) .3 

Although some of the ear liest assemb lages of the eighth millennium B .C .  
pr oduced a few tokens with an occasional incised line or a punctation, 
mar kings r emained r ar e . Plain tokens usually have a smooth face. 

After four millennia, the system r eached a second stage ab out 3500 B .C .  

when new types and sub types multiplied (fig. 4) . These "complex tokens" 
included new geometr ic types : par ab oloids, b ent coils, and ovals /r hom­

b oids (types IO, n, and 12) ; ovoids, q uadr angles, tr iangles, and b iconoids 
b ecame mor e  widely used and acq uir ed multiple sub ty pes (types 6, 7, 8, 9 ) .  
N c w natur alistic for ms appear ed in the shape of miniatur e  tools (ty pe 14) , 
fur nitur e (type 14 : IO), fruit, and humans (type 16 :  8, 1 - 3 ) .  Lastly, vessels 
and animals b ecame less schematic (types 13 and 15 : 3 - 13 ) . 

The pr ofusion of mar kings is another distinctive featur e of the complex 
counter s . They occur on all types of tokens . Linear marki ngs such as sets of 
par allel lines and shor t str okes ar e most freq uently used, b ut per pendicular 
lines, star s, checker s, and cr isscr ossing also occur (some of which ar e shown 
in fig. 5 ) . Ther e is also a gr eat var iety of punctations (fig. 6) . S ome consist 
of deep cir cular mar kings, other s ar e small cir cles or fine pitting done \Vith 
a needle. The other types of mar kings - notches, nail incisions, painting, 
pinching, and appliq ue pellets and coils - ar e r ar ely used. The tokens pr o­
vided witl1 appliq ue pellets or with pinched appendices may b e, in fact, 
natur alistic r epr esentations . For example, the cub es topped b y  a pellet de­
pict a b ox secur ed b y  sealings . In other wor ds, the tokens ar e the facsimile 
of shipments, illustr ating the position of str ings and sealings (type 7: 25, 26, 
and 30) . 

Ther e ar e, among complex tokens, i ntri gui ng series of identical shapes 
that b ear differ ent numb er s of lines arr anged in similar patter ns (char t  l) . 

For example, ther e ar e disks displaying sets of l, 3, 4, 5, 6, 8, or IO lines 
(type 3 :  19-25 ) . The lar gest ser ies of disks shows comb inations of lines and 
str okes in var ious numb er s (type 3 :  36-48) . Tr iangles and par ab oloids oc­
cur almost exclusively in ser ies featur ing numb er s of str okes (type 8 :  5 -



IO; type IO: 4-7) or lines (type 8: n-22 and 23-26; type IO: 12-15) . Tr i­
angles bear ing a set of five lines seem to be have been par ticular ly popular 
(type 8: 17) . 

Ther e can be no doubt that plain and complex tokens r epr esent two 
steps in the evolution of the same r eckoning device. The complex speci­
mens wer e developed from plain tokens, adopting their size, mater ial, and 
method of manufactur e. They continued the same basic shapes : namely, 
cones, spher es,  disks, cy linder s, tetr ahedr ons, ovoids, q uadr angles, tr i­
angles,  vessels, and animal heads . The complex tokens only incr eased the 

r eper tor y of shapes and mar kings . When the token system star ted 
dwindling, it r ever ted to a few plain shapes . 

The fa ct that plain and complex tokens wer e  par t  of the same r eckoning 
system, used by the same people for the same function, is obvious for sev­
er al r easons . Fir st, both categor ies of tokens wer e found together in the 
same sites and hoar ds and wer e enclosed in the same envelopes . S econd, 
they star ted being per for ated at the same time, showing that they wer e 
str ung together . Thir d and finally, plain and complex tokens alike ar e the 
pr ototypes of pictogr aphs r epr esenting basic commodities in the S umer ian 
scr ipt. 

MAT E RIALS 

The mater ial most commonly used for the manufactur e of tokens was clay. 
In the four th millem1ium B .C .  tokens wer e made usually of a ver y fine paste, 
suggesting that the clay was r efined. The clay appear s  to have been wor ked 
while ver y wet, because tr aces of finger pr ints ar e freq uently visible on the 
sur face. 

Ther e ar e few examples of plain tokens, and even fewer complex tokens, 
made of stone, bitumen, or plaster . S tone tokens ar e often color ful. They 
ar e made of pink, gr een, or black mar ble, white alabaster ,  gr ey slate, br own 
sandstone, or r eddish ocher . 

MAN UFACTU R E  

The manufactur e o f  the plain clay tokens was simple . They wer e shaped by 
r olling a small lump of clay between the palms of the hands or pinching it 

between the finger tips.  All the token for ms ar e ver y easy to achieve; they 
ar e in fact the shapes which emer ge spontaneously when doodling with 
clay. Only the tokens of natur alistic shapes r epr esenting miniatur e  vessels, 
tools, and animals r eq uir ed additional skill for their execution. Mar kings 
wer e per for med either with the finger nail or , mor e  commonly, by tr acing 
str okes and lines with a pointed instr ument. 

Ther e ar e gr eat differ ences in the car e  given to the manufa ctur e of tokens 
from site to site and even among specimens from the same assemblage. 
Most clay tokens ar e modeled into a well-defined shape with pr ecise and 
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Fig.  4. Token assem­

blage i l lustrat ing ma­

jor types of tokens, 

Uruk, I raq.  Courtesy 

Deutsches Archaeo­

logisches l nstitut , 

Abtei lung Baghdad . 
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Fig.  5. Complex tokens, 

Susa, I ran . Courtesy 

Musee du Louvre, 

Departement des An­

t iqu ites Orientales . 

Fig.  6. Tokens with 

punctated markings, 

Susa, I ran . Courtesy 

M usee du Louvre, 

Departement des 

Antiqu ites Orientales. 

crisp edges, but some are sloppily done, exhibiting an uneven contour. The 
stone tokens, which required far greater skill to manufacture and a time­
consuming polishing process, usually show excellent craftsmanship. 

Tokens of the Neolithic period were not thoroughly balced and often 
reveal a black core. Scanning electron microscopy and differential thermal 
analysis confirmed that the firing temperature of the prehistoric tokens var­
ied between 500° and 800° C. The fourth-millennium B .c .  counters, on the 
other hand, are usually buff-pink throughout their thickness, showing a 
perfect control of the firing process. 

THE TOK E N  COLLECTIO N  U N DE R  STU DY 

This study is based on 8,162 tokens consisting of 3 ,354 spheres, r,457 cones, 
r,095 disks, 806 cylinders, 278 quadrangles, 233 triangles, 220 tetrahedrons, 
204 ovoids, r29 animals, 85 paraboloids, Sr vessels, 60 bent coils, 5r bicon­
oids, 45 ovals, 33 miscellaneous, and 31 tools . The assemblage, which is fully 
published in Before Writing) Volume II: A Catalog ofNear Eastern Tokens, has 
been compiled by studying the collections in the museums where they were 
stored or from site reports and, ideally, by combining the two sources . 

The catalog suggests two observations . First, the number of tokens dif­
fers greatly from site to site. Compare, for example, the largest assem­
blages -Jarmo 2,022, Uruk 812, Susa 783, Ganj Dareh Tepe 575, Tepe Gawra 
485, Tell Ramad 380,  and Tell Aswad 320 - with some of the smallest col­
lections - Matarral1 r, Tell Songor r, Ubaid r, and Tell Hassuna 3 .  Second, 
small token assemblages are more frequent than large ones, with as many 
as thirty collections having fewer than ten tokens . 

The number of counters per site does not seem to reflect particular 
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socioeconomic factors but, rather, the technical difficulties in excavating the 
material and in compiling the catalog. There is no indication, for example, 
that life at Jarmo, which produced some two thousand tokens, was much 
different from that of other Neolithic sites such as Hassuna, which yielded 
only three. The large discrepancy between the number of tokens at each site 
has to do with the type of expedition. Excavations depend greatly upon 
luck: one trench may produce numerous artifacts, whereas the next is ster­
ile . Consequently, short-term salvage projects limited to small excavated 
surfaces are more vulnerable to chance than is full-scale horizontal exposure 
in extensive fieldwork, as at Jarmo. This probably explains why Tell Abada, 
for example, produced an assemblage of fifty tokens,4 whereas the neigh­
boring Tell Oueili yielded fewer than five tokens. Methods of excavation 
are also responsible for the uneven numbers . Tokens pose a challenge to the 
best excavators because of their size and color. Being small and blending in 
with the fill, they are particularly difficult to spot. Expeditions such as 
J armo and Ganj Dareh, where the dirt was systematically sifted, had a better 
chance of salvaging tokens from the excavation dumps than those where 
this did not occur. At all sites, the plain cylinders -which are not much 
bigger than a grain of wheat - are probably among those which were most 
missed. It is very possible that spheres were indeed the most popular token 
shape; on the other hand, they were often tal<:en for marbles and therefore 
had the best chance to be entered in site reports under the rubric "games ." 

In fact, the lack of documentation \Vas the major problem in compiling 
the token catalog. Often, the tokens are not yet published and thus the 
collections available represent only a portion of the actual assemblages . This 
is the case, for instance, for Chogha Mish and Ganj Dareh Tepe.  In early 
excavations, moreover, tokens were glossed over in the site reports . In some 
cases, the lack of publication could be compensated for by studying the 
material stored in museums, but more often this could not be done. For 
example, the following statement in the Hasstma report - "pellets . . .  were 
found in considerable quantities in every level of the main sounding at Has­
suna" 5 - suggests that, in fact, many tokens were collected at the site. How­
ever, there is no trace of any such artifact at the Iraq Museum, where the 
Hassuna material is stored, except for one clay cone and two stone spheres . 
The remainder of the "considerable quantities" of pellets can no longer be 
accurately documented. The three tokens reported for Hassuna in the cata­
log are not a representative sample of the original collection. 

Hassuna is not the only example where the number of tokens excavated 
does not correspond to the collections at hand. In fact, this state of affairs 
is prevalent. Jemdet Nasr, for instance, is another site where, according to 
the report, cones were found "in great number"; yet only seven specimens 
are documented. 6 According to M. E. L. Mallowan, cones "were common" 
at Arpachiyal1, but only twenty-four can be traced in the reserves of the 
British Museum and the Iraq Museum in Baghdad.7 The reports also often 
communicate incorrect perceptions . For example, because the stone tokens 
had more aesthetic appeal than their more modest clay counterparts, they 



were often given more attention in the publications, sometimes suggesting 
that stone specimens were more numerous than the clay ones when the 
reverse was true. At Hassuna, for instance, the only specimens illustrated 
in the report are two stone spheres . 8 The same thing happens at the site 
of Amuq and especially at Tepe Gawra, where the stone tokens were pub­
lished but three hundred clay specimens were dismissed.9 The Ubaid report 
includes information on a single token, a paraboloid, described as "the 
tongue of an animal sculpture." 1 0 In this case, it is likely that the paraboloid 
was deemed important enough to be published because its form seemed 
unusual and interesting, while the more inconspicuous types were ignored. 
As a result, Ubaid appears, probably erroneously, as a unique assemblage 
yielding a complex token but no plain ones . 

The large number of tokens collected at Jarmo can be explained in several 
ways . First, Jarmo was a long-term, extensive excavation where the dirt 
was systematically sifted. Perhaps more important, a member of the team, 
Vivian L. Broman, was studying clay artifacts . It is likely that her interest 
generated among the workers the necessary vigilance for finding the objects 
and keeping them. Furthermore, Broman wrote up her results in her thesis, 
making the material available. 1 1  Her study remains unique to this day in 
presenting a detailed report of a token assemblage. It is obvious that, with­
out Broman's work, we today would know as much - or, rather, as little -
about the Jarmo tokens as we do about other Neolithic token assemblages, 
such as that of Hassuna. The two thousand tokens excavated at Jarmo give 
us a tantalizing idea of the number of tokens that could be expected at each 
site . Jarmo was no more and no less than an average farming community 
in the seventh and sixth millennia B .c .  Its token collection should be 
considered, therefore, as an average Neolithic assemblage. By contrast, the 
3 tokens from Hassuna and even the 812 tokens ofUruk, 783 from Susa, and 
485 from Tepe Gawra are only a pale reflection of the collections that might 
have been recovered. 

The token assemblages now available give at best precarious and at worst 
unreliable information on the number of tokens at each site and on the 
frequency of token types . On the other hand, the same data plotted on a 
map of the Near East create an awesome picture of the vast geographic 
expanse where the system of reckoning was used (map 1 ) . 

WHAT ARE 
TOKENS ? 
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Where Tokens Were Handled 
and Who Used Them 

There is one fact which can be established: the only phenomena which; always and 
in all parts of the world; seems to be linked with the appearance of writing . . .  is 
the establishment of hierarchical societies; consisting of masters and slaves) and 
where one part of the population is made to work far the other part. 

- CLAUDE LEVI -STRAUSS 1 

THIS CHAPTER IS DEVOTED to recounting the contexts in which tokens 
have been recovered. I describe the types of settlements and structures 
where tokens were found and the artifacts with which they were associated. 
Finally, I focus on the rare tokens discovered in funerary contexts because 
these may yield important information concerning the status of the individ­
uals with whom they were buried. 

TYPES OF SETTLEM ENTS 

The five sites where tokens first appeared around 8000 B .C. - Tepe Asiab 
and Ganj Dareh E in Iran2 and Tell Aswad, Tell Mureybet, and Cheikh 
Hassan in Syria3 - were remarkably similar. All were small open-air com­
pow1ds built with characteristic round huts . Among them, the two Iranian 
settlements were semipermanent, but Tell Mureybet, Cheikh Hassan, and 
Tell Aswad were fully sedentary, agricultural communities . During the sev­
enth to fourth millennia B .c . ,  tokens spread to a great diversity of habitats . 
In Iran, Belt Cave (inhabited during the Neolithic period) and Tula'i, an 
encampment of nomadic herders, both yield clay counters .4 The majority 
of plain tokens, however, come from sedentary villages of rectangular 
houses, such as Janna in Iraq. 

On the other hand, complex tokens are associated with the ruins of cities 
having monumental public architecture . This is the case for Urulc, in Iraq, 
Susa, in Iran, and Habuba Kabira, in Syria. 

DISTRI BUTION WITHIN SETTLE M EN TS 

In most of the sites where the context of tokens was recorded, the counters 
were recovered partly within and partly outside buildings . At Tell Aswad, 
as at other sites, a good many tokens were located in vacant lots, mixed 
with animal bones and other debris, in what appear to be trash deposits . 5 
At Sharafabad in the fourth millennium B .C . ,  tokens were retrieved from an 
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ancient garbage pit, where it could be determined that the counters were 
most often associated with early summer deposits but were rarer in layers 
corresponding to winter trash. Henry T. Wright noted that tokens were 
apparently discarded after the harvest, the traditional season for feasts . 6 

Both in Uruk and in Susa tokens were found in close proximity to the 
main temples . In Uruk, counters were spotted all over the tell, but 719 ex­
amples (88.5%) were excavated in tl1e sacred precinct of Eanna, 43 (5 . 3%) 
came from tl1e Anu Ziggurat, and 50 (6 .2%) were from the city's private 
quarters . It also seems significant that at Susa almost every single trench 
opened south of the main temple generated tokens, but only a few were 
recovered in the northern part of the same tell of the Acropolis and in the 
next tell of the Ville Royale. In both cities, tokens were found in open 
spaces . At Eanna, tokens were scattered about on tl1e grounds of the Stone 
Cone Temple7 and in the Great Courtyard. 8 

The distribution of tokens within settlements suggests two important 
facts . First, in cities, tokens are more frequent in official rather tl1an secular 
quarters . Second, the discovery of tokens among refuse in vacant lots sug­
gests that the counters were discarded as soon as tl1eir function had been 
fulfilled. In other words, they were used primarily for record keeping rather 
than for reckoning. In this regard, the tokens are similar to the archaic 
tablets of Uruk, also consistently found in dumps, and remind us of the 
custom that continued in historic times of routinely discarding economic 
tablets . 9  

STR U CTU R ES 

The structures which yielded tokens fall into two categories : domestic and 
public. At Ali Kosh, a few tokens were retrieved from a domestic setting, 
where tl1ey were associated with flint tools and with ground stone mor­
tars and pestles . 1 0 In this case, tl1e tokens give the impression of having 
been discarded when tl1e house was no longer in use, ratl1er than being 
in situ. The same is true at Seh Gabi, where some tokens were scattered 
among ordinary houses - here next to a jar, 1 1  tl1ere in a hearth. 12 At Tell es­

Sawwan, 1 3 Hajji Firuz, 14 and Gaz Tavila 1 5  the tokens were concentrated in 

storage areas . This was also the case at Ganj Dareh Tepe, where a large 

quantity of tokens lay among cubicles situated below the houses . 1 6  
The most interesting finding at Hajji Firuz consisted of a cluster of six 

cones located in a structure showing no trace of domestic activities, such 
as cooking or flint chipping. 1 7  The building also differed from the remain­
ing houses in other ways . First, it was smaller, consisting of a single room 
instead of the normal two-room w1it. Second, unusual features, such as 
a low platform and two posts had been erected inside. 18 The structure 
which yielded most tokens at Hajji Firuz apparently served a special, albeit 
enigmatic, function. At Tell Abada, the majority of the tokens, a total of 
forty artifacts, sometimes kept in vessels, were recovered in Building A, 
the largest building excavated in the settlement. The size of the building 



and the presence of infant burials suggested to the excavators "a religious 
significance ." 19 

At Uruk, tokens were related to some of the most spectacular buildings 
of level V, such as the Stone Cone Temple and the Limestone Temple, 
but the trenches laid in the city yielded exceedingly few counters . A cache 
of seventy-five tokens was recovered in situ in the impressive complex of 
Buildings F, G, and H of Eanna (fig. 7) . These structures, erected at right 
angles around a courtyard, were typical of the monumental architecture at 
Eanna. They were built according to the usual plan, which consisted of a 
large central hall flanked by smaller rooms, and their facades were decorated 
with niches . The sixty-one spheres, seven large spheres, three tetrahedrons, 
two cones, and two cylinders lay on the floor of a room extending to the 
north of Building H, in a large circular hearth with a long appendix of the 
Pfannenstiel type .20 It is puzzling that tokens were located in fireplaces on 
two occasions, at Seh Gabi and Uruk. It might be hypothesized that they 
were intentionally placed in the hearth in order to be bal<:ed. On the other 
hand, it is also possible and perhaps more likely that they were brushed into 
the ashes with other trash in order to be discarded. 

At Susa, tokens also belonged to the temple precinct, where they were 
clustered in a zone devoted to workshops and warehouses . For example, 
Mecquenem indicates that envelopes holding tokens were excavated in a 
storage area. 21 The structures, made of clay and involving decorations made 
with large cones, were divided into small compartments . One of these 
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houses was still filled with long-spouted jars that held a black, powdery 
substance. 

Seven of the largest and most imposing houses of Habuba Kabira 
yielded tokens . These buildings stood out because of their typical Sumerian 
floor plan and central courtyards . Most of these buildings produced other 
bureaucratic materials such as seals and sealings, oblong bullae, envelopes, 
and impressed tablets . Otherwise, flint tools, pottery, and spindle whorls 
seem to indicate domestic concerns . It seems particularly significant that 
the southern city gate, which led to the temple, produced not only fifteen 
tokens but a cylinder seal and numerous oblong bullae. 

In sum, tokens were often located in storage facilities and warehouses . 
More important, there is evidence that as early as the sixth millennium B .c .  

tokens also occur in  nondomestic architecture. These public buildings can 
take the form, over time, of a "temple" as at Uruk or of a city gate as at 
Habuba Kabira. 

TOKEN CLUSTERS 

Tokens are frequently found in groups varying from two to about one hun­
dred. At Gaz Tavila, thirty-five cones and one sphere were nestled together 
in the corner of a storeroom. 22 Ganj Dareh Tepe also produced many small 
hoards of two to thirty-seven tokens of mixed types, tightly packed to­
gether in storage cubicles . Tell Abada yielded eleven clusters of four to 
sixteen tokens .23 Finally, Uruk produced the cache of seventy-five tokens 
composed of spheres, large spheres, cones, tetrahedrons, and cylinders de­
scribed above. Moreover, tl1ere can be little doubt tl-iat some of the 155 to­
kens from level VI of Eanna were also clustered together. 

The groups of tokens recovered in the buildings ofHabuba Kabira were 
remarkably small. The house which yielded the largest number produced 
twenty-one, divided into five rooms in clusters of at most nine tokens . Fur­
thermore, except for House 2, which held only incised the assem-
blages were always composed of several of counters . 

CONTAI N ERS H O L D I N G  TOKENS 

At Tell Abada, some tokens were held in pottery bowls or j ars and others 
were found on the floor. 24 In most other sites, the tokens were located on 
the floor of the buildings or storage cubicles. Because they were clustered 
tightly together it is likely that they had been held in a container which 
disintegrated in time, leaving no trace. Baskets, wooden boxes, leather or 
textile pouches are among the possible types of receptacles which might 
have been used. In texts from the Third Dynasty of Ur, ca. 2000 B .c . ,  there 
is perhaps a reference to leather bags being used to hold tokens . Marcel 



Sigrist has noted a tablet referring to "1492 fat oxen in the leather bag" 
which, according to Sigrist, can be understood as "counters representing 
1492 oxen kept in archive in a leather bag." 25 

ASSOCIAT E D  ASS E M B LAGES 

In ilie eigli:t1i;�iilenn�fun �.c. ili�Viib�t'. tok.etiS· cl:<Jut�·it�e:'mtfr'fo@�;�lt��m<�""il 

ti6nlf!The fact that counting and accounting were related to agriculture is 

particularly well illustrated at Mureybet. Here, the first occurrence of to­

kens (in level III) corresponded with a quantum jump in the quantity of 

cereal pollen. This implies the cultivation of grain in fields, whereas wild 

grains were still being gathered in the previous levels (II and I) ,  when to­

kens were not yet in use . Also, Mureybet III initiated large n.A. Ldl<l', lll<U 

silos to store cereals .26 Fllfi��W';:�r& t;�l!JglJ:tillilii'ttt'ex�.�·ntle�1�Pi�idV;,>lll<�{::diltr\;l\:" 

pilip:\Jlati9ti, i�r¢�ea'S@l:27 Subsistence also relied upon grain consumption at 

Ganj Dareh Tepe, Tepe Asiab, Tell Aswad, and Cheikh Hassan. On the 

other hand, none of these five sites, except perhaps Tepe Asiab,28 provided 

any osteological evidence for domestication of animals . From the seventh 

to the early fourth millennium B .c . ,  tokens continued to be typical of agri­

cultural communities . Tokens were apparently not related to trade in gen­

eral or to the obsidian trade in particular. There was no obsidian at Ganj 
Dareh Tepe, which produced many tokens . Mureybet I and II worked the 
prized volcanic glass before tokens came into existence. 

In the fourth millennium B .C .  the five sites which produced the largest 
assemblages of complex tokens - U rule and Tello in Iraq, Susa and Chogha 
Mish in Iran, and Habuba Kabira-Tell Kannas in Syria - have strikingly 
similar assemblages . Although the cities were separated by several hundred 
miles, they shared the same characteristic monumental architecture, deco­
rated with niches and clay cone mosaics .29 The assemblages also yielded 
identical pottery vessels in the same typical shapes and decorations, such as 
four-lugged jars witl1 painted and incised motifs . 30 Each of the sites held, 
in particular, a great number of crudely manufactured beveled-rim bowls 
which may have served as measures for the distribution of food rations . 3 1  
The seals and sealings of the five cities were alike, bearing similar motifs .  
They featured the bearded figure of  the Mesopotamian priest-king, the so­
called En, in his typical attire consisting of a long robe in a netlike fabric 
and a round headdress . 32 Finally, all five sites except Tello yielded not only 
envelopes holding tokens but impressed tablets as well. The various features 
which occur with consistency in the assemblages of sites yielding complex 
tokens - the priest-king, public monumental architecture, measures, seals, 
and complex tokens - represent the elements of an elaborate bureaucracy. 
They indicate the presence of a powerful economic institution headed by 
an En, who acted in public buildings decorated with mosaics and relied 
upon a control of goods involving seals , beveled-rim bowls, and complex 
tokens . 
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It is significant that the architecture decorated with cone mosaics, the 
beveled-rim bowls, the cylinder seals, and the motif of the En are of Meso­
potamian origin but were foreign in Iran and Syria. In fact, they were hall­
mark features of the precinct of Eanna at Uruk. From this perspective, it 
may be particularly significant that the large collection of tokens in level VI 
was associated with the piles of clay cone mosaics marking the first evidence 
for decorated public buildings at Eanna. 33 Whereas agriculture is the major 
common denominator between sites yielding plain tokens, the cities that 
produced complex tokens shared the same bureaucracy, which had special 
ties with South Mesopotamia. 

TOKENS AS F U N E RARY O F F E R I NGS 

On rare occasions, counters were associated with funerary deposits . These 
burials may provide information on the individuals who were utilizing 
tokens. 

The Sites 

From the sixth to the fourth millennia B .c . ,  tokens were sometimes laid in 
burials . Among the five sites which furnished tokens in a funerary context, 
Tell es-Sawwan, Arpachiyah, and Tepe Gawra are located in northern Meso­
potamia; 34 Tepe Guran and Hajji Firuz are in Iran. 35 The custom was prac­
ticed, therefore, in a widespread geographic area and cannot be considered 
a regional development. 

The Burials 

At each of the five sites, the number of sepultures provided with tokens is 
very small. Only four out of some one hundred thirty burials excavated in 
Tell es-Sawwan I yielded counters . There was a single case of tokens laid as 
grave gifts among, respectively, the fourteen interments of Hajji Firuz, the 
fifty Ubaid graves of Arpachiyah, the thirty graves of Tepe Gawra XVII, 
and the five graves of Tepe Gawra XI. Finally, only four out of eighty tombs 
of Tepe Gawra X held counters . The total number of burials including to­
kens, then, amounts to no more than a dozen. 

The interments provided with counters were of several types . At Hajji 
Firuz, tokens were mixed with the disarticulated bones of a multiple 
burial; 36 at Tell es-Sawwan, Arpachiyah, and Tepe Gawra XVII and XI, to­
kens were part of simple graves consisting of a shallow pit dug in the 
earth. 37 Finally, in Tepe Gawra X, tokens were laid in elaborate tombs in­
volving a brick or stone enclosure. 38 

The various sepultures furnished with tokens belonged to adult males or 
children, except in the case of Hajji Firuz, where one of the four individuals 
of the ossuary may have been a young female. 39 It is striking that nearly all 



these sepultures yielding tokens show some unusual features . A first group 
of burials is characterized by being lavishly furnished. Among them, the 
graves of Tell es-Sawwan had quantities of alabaster vessels and, in two 
cases, ornaments of either dentalia shell or carnelian. 40 At Tepe Gawra, the 
child grave in stratum XI was unique in holding gold ornaments .41  In 
level X of Tepe Gawra, Tombs rn2, no, and 114 were among the richest 
sepultures of the site. They included obsidian, serpentine, or electrum ves­
sels, gold ornaments in the form of studs, beads, or rosettes, stone mace­
heads, and lapis lazuli seals .42 

A second group of burials was associated with uncommon architectural 
features .  For example, at Hajji Firuz, the human bones deposited with to­
kens were in the small, unusual building described above.43 The second ex­
ample, Tomb rn7 at Tepe Gawra, was the sepulture of an adult male who 
was unique in having a shrine erected upon his remains .44 In this case, the 
burial gifts amounted to six spheres - and nothing else (fig. 8 ) .  Finally, the 
most puzzling burial, the grave of Tepe Gawra XVII, belonged to an indi­
vidual with both legs amputated below the knee. 45 The burial at Arpachiyah 
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is the only one which yields tokens but has no other particularly striking 
features . 

The Tokens 

Among the many types and subtypes of tokens, four only were recovered 
in sepultures : cones, spheres, three-quarter spheres, and miniature vessels . 
Among these, spheres were by far most frequently used, occurring in ten of 
the fourteen burials with a total number of forty-nine specimens . The forty­
four cones were distributed among only three sepultures, and three-quarter 
spheres and vessels were present in a single grave. 

As a rule, only one kind of token was usually represented in each burial. 
For example, three graves of Tell es-Sawwan contained spheres, but the 
fourth grave held a cone; 46 Tombs rn7 and no of Tepe Gawra held only 
spheres, but the grave in level XVII held cones .47 Tomb rn2 ofTepe Gawra, 
however, yielded both spheres and cones .48 

Tokens laid in burials were identical in shape to those found in settle­
ments . The only difference between tokens used as funerary offerings and 
those used in daily life is that the former were often made of stone instead 
of clay. Nine of the fourteen sepultures were provided with stone tokens, 
for a total of sixty-six stone specimens against forty-one made of clay. The 
stone examples were usually done with great care and show superb work­
manship . The spheres, for example, are perfectly round. There is one case 
at Tepe Gawra, however, when spherical counters - referred to as "pebbles" 
in the report - were left rough.49 In another instance, six chips of red jas­
per were seemingly intended to be made into counters, but were never fin­
ished. 50 It is possible that the color of stone selected for the manufacture of 
tokens was meaningful: all spheres were white with the exception of two 
sets of red spheres (or "pebbles") 5 1 and a single black specimen. 52 The num­
ber of tokens included in each sepulture varied from a minimum of one 
sphere at Arpachiyah to a maximum of thirty-four cones in Tepe Gawra 
XVII .  Sets of six spheres ("pebbles") which reoccur in three out of four 
tombs of Tepe Gawra X, suggest that this number may have had a symbolic 
significance. 

The ritual of depositing in burials tokens of special types, material, color 
and, in particular, number is especially significant, since it lasted for three 
millennia in several regions of the Near East. Notably, as will be discussed 
in Chapter 6 below, this ritual gives a valuable insight into the important 
role of the tokens as status symbols . The fact that tokens occur only in rare 
occasions in a funerary setting, and only in graves of prestigious individ­
uals, points to their economic significance. It implies that the tokens were 
a means of controlling goods in the hands of powerful people. 

A FAINT SKETCH of the places and people associated with the use of tokens 
begins to emerge. Plain tokens began to be used in open-air compounds 
where subsistence was based on cultivating or, at least, hoarding grain; 



complex tokens were the invention of the South Mesopotamian temples. 
The plain specimens remained a familiar feature in agricultural communi­
ties until the end of the system, whereas the complex ones occur only in 
administrative centers . Starting in the fifth millennium, tokens are con­
sistently found in public buildings and warehouses. When they are in a 
domestic setting, the counters tend to be clustered in storage areas . The 
hoards of tokens found in situ range usually from twelve to seventy-five 
artifacts, showing that both in private and public buildings the counters 
were never kept in large quantities . They may have been stored in leather 
pouches until the invention of the cylinder seal ushered in the invention of 
clay envelopes and bullae. Tokens were apparently not reused but were dis­
posed of once the transaction they represented was concluded. There is 
even some evidence that tl1e counters were discarded after the harvest. To­
kens, togetl1er with other status symbols, were sometimes included in the 
burials of prestigious individuals, suggesting that they were used by mem­
bers of the elite. 
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Strings of Tokens and Envelopes 

When shaking . . .  [the clay balls] . . .  close to the ear) one can hear the noise of the 
small obj.ects knocking against one another inside. Specimens) broken in the course 
of the excavations) showed that they contained small terra-cotta artifacts of various 
shapes: grains) cones) pyramids) pills I cm in diameter. - R. DE MECQUENEM 1 

IN THE EARLY FOURTH MILLENNIUM B . C .  two methods were devised 

techniques insured that groups of tokens representing one account could 
be securely held together and that the transaction could be identified by 
sealings . Interest in these two devices would be esoteric if it were not for 
their importance in the invention of writing. 

STRINGS OF TOKENS 

Perforated Tokens 

Some tokens show a perforation throughout their thickness (fig. 9 ) .  The 
geographic and chronological distribution of these perforated artifacts sug­
gests that they were not a general phenomenon but were restricted to com­
plex token assemblages . The geographic distribution of perforated tokens 
is close to that of complex tokens . There are no perforated specimens in 
Turkey or Palestine, but some are represented in particular sites in Iraq, 
Iran, and Syria. Perforated tokens occur occasionally in plain token collec­
tions of the early periods, but they proliferate in the fourth millennium B .C .  

There are, for example, n9 perforated tokens at U rul,, representing 14 .  7 per­
cent of the assemblage, 189 at Susa (27 percent) , and n8 at Habuba Kabira 
( 84 percent) . 

Solid Bul lae 

The perforations apparently allowed a string or thong to hold the tokens of 
a particular transaction together. If this idea is correct, we may expect that 
both ends of the string were tied together and secured by sealings identify­
ing the account and preventing any tampering. A category of small bullae, 
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Fig.  9. Disks (some 

perforated), Uruk, 

I raq.  Courtesy Vor­

derasiatisches Museum,  

Staatl iche M useen zu  

Berl i n .  

bearing sealings, could have served this purpose (figs . rn and n) . The bullae 
are made of clay. They are solid, modeled in an oblong or biconoid shape, 
measure about 7 cm in length and s cm in diameter. The bullae are covered 
with sealings and show, at both ends, the trace of the strings to \\foch they 
were attached. 

Bullae are generally viewed as tags tied onto bales of merchandise .  2 Their 
interpretation as a device for holding tokens is supported by the fact that 
the geographic distribution of the bullae also generally coincides with that 
of complex tokens . At Susa,3 Chogha Mish,4 and Habuba Kabira,5 for ex­
ample, complex tokens and solid bullae belong to the same horizon and in 
the same vicinity, although there is no reference in the reports that they 
were found in direct association. 6 It may be significant that the greatest 



number of bullae comes from Habuba Kabira, the site that produced the 
most perforated tokens, and that none has yet been recovered at Uruk, 
where perforated tokens were few. Furthermore, as shown by the imprints 
at both extremities of the bullae, the strings they held were thin and could 
fit easily in the token perforations . Finally, their close resemblance to the 
envelopes described below cannot be coincidental. The two kinds of objects 
are very similar in appearance : they are made of the same material, share 
the same size and, sometimes, are modeled in the same oblong shapes . 
They also bear the same sealings, showing similar motifs,  including lines of 
peaceful animals, lions in heraldic posture, and humans performing tasks . 
In some instances, in fact, an impression of the same seal appears on both 
types of artifacts . For example, at Susa, a particular seal featuring a line of 
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peaceful animals and a line of felines was impressed on a solid bulla as well 
as on two envelopes. 7 The number of seals is also the same on solid bullae 
and envelopes : both have mostly tl1e impression of a single seal rolled all 
over their surfaces and, on occasion, two or iliree. In addition, a few ex­
amples of solid bullae at Susa, Habuba Kabira, Tell Brak, and Chagar Bazar 
feature impressed markings like iliose borne by some of ilie envelopes, as 
will be described later in this chapter. 8 As discussed below, moreover, some 
of the envelopes may also have involved a system of stringing tokens . 

The two kinds of artifacts have two main differences, however. First, the 
envelopes were hollow and the bullae were solid. Second, ilie envelopes 
were preferred for storing plain tokens, whereas complex specimens were 
mostly strung. To be exact, 8 3 . 69 percent of the tokens contained in enve­
lopes were plain and ro.57 percent were complex (5 . 74 percent remain un­
determined) . In addition, there are more perforated tokens among complex 
specimens ilian iliere are among plain specimens . It should be emphasized 
here, however, that iliere was cross-over between the two meiliods . Incised 
ovoids, which are complex tokens, were held in envelopes from Habuba 
Kabira and Urulc; punched cones and tetrahedrons, triangles, rectangles, 
paraboloids, and animals were held in envelopes from eiilier Susa or Urulc, 
or from botl1. On ilie other hand, thirteen plain specimens from Uruk 
were perforated, as were forty-five at Habuba Kabira (including iliirty-five 
cones) and fourteen at Susa. 

In sum, the envelopes and bullae are closely related in shape and func­
tion, and it is likely that they represent two alternative ways of identifying 
and protecting tokens to be held in archives. For reasons tlut we do not 
know, plain tokens were most often secured by envelopes and complex to­
kens by solid bullae. 

E NVELO P ES 

The Artifacts 

The envelopes consist of spherical or ovoid hollow clay balls measuring 
about 5 - 7  cm (fig. 12) . Their manufacture was simple. The cavity to hold 
the tokens was shaped by poking a hole into a ball of clay with the fingers, 
as is shown by traces of fingertips visible inside . The red color of some of 
ilie envelopes suggests iliat the artifacts were baked. The fact that envelopes 
were fired was confirmed by electron microscopy and differential thermal 
analysis performed on a sample from Susa.9 Like tokens, ilie envelopes were 
baked at a low temperature of about 700° C. 

Geographic Distribution and Number 

Five out of the eleven protoliterate sites which produced envelopes are lo­
cated in Iran. These sites are Shal1dad, Tepe Yahya, Chogha Mish, Susa, 
and Farukhabad. One is in Iraq (Umk) , one in Saudi Arabia (Dharan) , one 



in Israel (Dumah) , and three in Syria (Habuba Kabira, Tell Sheikh Hassan, 
and Tell Qraya) . The distribution of the envelopes is thus spread over a 
large region which stretches from Iran to the Levant and from Iraq to Saudi 
Arabia (map 2) . 

The total number of envelopes now known is about 130 specimens and 
70 fragments . The majority, or around mo complete envelopes and 70 frag­
ments, representing 85 percent of the total assemblage, come from Iran. 
Among the Iranian sites, Susa produced 40 complete, 15 fragmentary en­
velopes, and 57 fragments . 10 The assemblage of Chogha Mish is still unpub­
lished, except for 8 complete envelopes recovered in the second campaign 
and a hoard of more than 20 during the third. 1 1  Finally, Farukhabad, Tepe 
Yahya, and Shahdad each produced l example. 12 Iraq has a total of 25 enve­
lopes, all of which come from U rule 13 Syria yielded 2 at Habuba Kabira and 
3 at Tell Sheild1 Hassan. 14 The number of envelopes excavated at Tell Qraya 
is undisclosed. 15 The specimen from Israel, which was purchased on the 
antiquity market, was said to belong to a lot of 2, originating from the site 
of Dumah, near Hebron. 16 The single envelope from Saudi Arabia is a sur­
face find, collected near the Dharan airport. 1 7  
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Baghdad . 
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Chronology 

The envelopes were in use for at least several centuries . They began being 
used in the Middle Uruk period, about 3700 - 3500 B .C . ,  as shown by the 
Farukhabad 18 and Chogha Mish examples . 19 They persisted until ca. 
2600 B .C .  at Tepe Yahya.20 The custom of marking the artifacts started as 
early as Eanna VI-V, about 3500 B .c . ,  as seen at Habuba Kabira. 2 1  This 
date is consistent with the information provided by the excavations at Susa, 
where seventeen envelopes originated in level 18 22 and one in level 17, 23 now 
equated repectively to Eanna VI and V.24 Consequently, we know the en­
velopes of Susa to be contemporaneous with those of Habuba Kabira. It is 
interesting to note that some of the envelopes oflevel 18 were inscribed, but 
the example of level 17 was not. 25 The markings, therefore, were not a func­
tion of time. The discovery of the U ruk clay cases in tl1e Stone Cone Temple 
area also suggests a date as early as Eanna VI -V. 

Context 

The majority of the envelopes were associated with artifacts typical of 
Eanna VI-N and were connected with the South Mesopotamian temple 
bureaucracy. At Uruk, the twenty-five envelopes were found tucked in 
a wall in the vicinity of the Stone Cone Temple in the temple precinct 
of Inanna. This suggests that the envelopes were part of the Stone Cone 
Temple archives and had been discarded, together with tokens, sealings, 



and beveled-rim bowls,26 once the site was abandoned and became a quarry 
and dumping ground. 

The envelopes of Susa, like those ofU ruk:, came from an area close to an 
important temple. According to Mecquenem the area where the artifacts 
were found was occupied by buildings divided into small compartments, 
presumably temple warehouses or workshops .27 In the more recent cam­
paigns, seventeen envelopes with other administrative material (including 
solid oblong bullae, impressed tablets, and beveled-rim bowls) came from 
a building some 30 m away from the monumental terrace of the temple; it 
is highly probable that the building fulfilled some temple function.28 

At Habuba Kabira, the two envelopes were unearthed in the largest and 
most imposing house of the city. It was one of several structures at the site 
that were laid out according to a plan familiar in South Mesopotamia but 
unusual in Syria, with small rooms organized around a central courtyard. 
The building produced not only the two envelopes and their contents of 
incised ovoids but various articles used in administration, such as seals and 
sealings, complex tokens, oblong solid bullae, and four impressed tablets . 
The function of the building was certainly related in some fashion to a 
South Mesopotamian administration. 

The setting of Tepe Yahya was similar to that ofUruk:, Susa, or Habuba 
Kabira. It too involved an administrative building, which held plain tokens, 
tablets, beveled-rim bowls, nose-lugged jars, seals, and sealings .29 In this 
case, however, the seals and sealings were typically Elamite and the tablets 
bore accounts written in the Proto-Elamite script. Tepe Yahya shows that 
envelopes appeared in two settings : related either to the South Mesopota­
mian temple bureaucracy or the Proto-Elarnite bureaucracy. 

State of Preservation 

The envelopes have been recovered in various states of preservation. Some 
eighty are still intact, keeping and hiding an unlmown number of tokens . 
Several of the pieces found whole have been subsequently opened by vari­
ous methods in order to see their contents (table 1 ) . Among them, four 
envelopes from Susa were punctured with a knife,30 whereas the speci­
men from Tepe Yahya was carefully cut open at one extremity. As a result, 
the number of envelopes whose contents are known with absolute cer­
tainty amounts to no more than five, or a mere 3 percent of the known 
assemblage. 

Other envelopes were broken in antiquity but were still associated with 
their full or partial contents of tokens (table 2) . This is the case for nineteen 
examples from Susa, an unlmown number from Chogha Mish, five in 
Uruk:, and two in Habuba Kabira . 3 1  At Farukhabad, the broken envelope 
was separated from its contents, but the mark of a tetrahedron is visible on 
the inner wall. 32 Finally, five sets of tokens belonged to crushed envelopes 
(table 3 ) . The first group comes from U ruk: and consists of fifty-two units, 33 
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Table 1 .  E nvelopes Found Complete 

Susa Sb 1 92 7  
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the second from Chogha Mish yields sixty-one, 34 and finally, three from 
Susa held respectively fourteen, seven, and four tokens . 35 

X-rays have been used, with unsatisfactory results, to investigate the 
contents of several specimens from Chogha Mish, 36 Susa, 37 Dharan, and 
Dumah (table 4) . Because the tokens are tightly clustered, they hide one 
another, making it difficult to take an accurate count. It is impossible to 
decide with certainty whether a circular shape is to be interpreted as a 
sphere or a disl<.. Furthermore, X-ray photographs do not show incised or 
punched markings . 

Tokens Enclosed in Envelopes 

The total number of tokens which belonged in envelopes amounts to 345 
(table 5 ) . Accordingly, there is an average of 9 tokens per envelope. In re­
ality, however, there are great discrepancies between the number in each of 
the clay cases : from 2 to 15 . 

Ten types of tokens were found in envelopes (chart 2) . The assemblage 
is as follows : cones 8 .n  percent (28 specimens) ,  spheres 3 3 . 62 percent 
(n6) , disks lI . 59 percent (40 ) ,  cylinders 16 . 8 1  percent (58 ) ,  tetrahedrons 
1 3 .9 1  percent (48) ,  ovoids 6.66 percent (23 ) ,  rectangles .29 percent (r) , tri­
angles . 87  percent ( 3 ) ,  paraboloids 2 .03  percent (7) , animals r . 16 percent 
(4) , and undetermined 4 .93  percent (17) . There is yet no evidence that bi­
conoids, bent coils, rhomboids, vessels, and tools were stored in envelopes 
but, of course, tl1is may be because the sample of tokens held in enve­
lopes is so small. 



Table 2. E nvelopes Found Broken 
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Chogha Mish 1 1 1 5 8 no 

Farukhabad 1 1 ? 
Habuba Kab i ra M l l : 1 33 2 2 1 1  

M / 1 : 1 34 6 6 6 

Susa Sb 1 930 7 7 no 

Sb 1 938 3 2 1 1 1 8 + 

Sb 1 942 2 2 no 

Sb 1 967 4 2 4 3 2 1 5  no 

Sb 5340 2 2 2 

Sb 6350 2 2 1 2 7 6 

Sb 6946 6 6 no 

No Re 1 1 no 

S.AC R . 1 .77 1 99 1 . 1  3 8 1 1  no 

2049 . 1  3 3 ? 
2067 . 2  1 1 2 no 

2089 . 1  7 3 1 0  no 

2 1 1 1 .2 1 7 8 no 

2 1 1 1 . 3 6 6 6 

2 1 30 . 1  7 7 7 

2 1 30.4 1 1 1 3 no 

2 1 42 . 2  2 2 3 

2 1 42 . 3  3 5 8 8 

2 1 73.4 1 4 1 6 6 

Uruk W 20987,3 1 1 1 3 no 

w 20987, 7  7 7 no 

W 20987,8 2 5 7 no 

W 20987, 1 5  4 1 5 no 
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TOTAL 5 1 1 48 3 1 1  9 1 46 1 2  3 2 1 5  1 2 2 1 62 
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Cones, spheres, and tetrahedrons are featured in two different sizes, 
small and large; there are flat, lenticular, and high disks ; there are examples 
of incised ovoids and animals and of punched cones and tetrahedrons, 
bringing the number of token subtypes represented in envelopes to nineteen. 
Among the nineteen subtypes, twelve are plain subtypes and the remaining 
seven are complex. The former include cones, large cones, spheres, large 
spheres, flat disks, lenticular disks, high disks, cylinders, tetrahedrons, large 
tetrahedrons, ovoids, and rectangles . The latter consist of punched cones, 
punched tetrahedrons, incised ovoids, triangles, paraboloids, and two types 
of animal shapes . As a result, among the 345 tokens enclosed in envelopes, 
287 are plain, 32 are complex, and 26 are undetermined (including the 
22 tokens included in X-rayed envelopes which cannot show markings) .  In 
other words, 8p9 percent of the tokens enclosed in envelopes are plain, 
9 .28 percent are complex, and 7.54 percent are undetermined. 

The tokens enclosed in envelopes are identical in types and subtypes to 
those found loose. Furthermore, the tokens contained in clay cases also 
occur in different sizes : there are, for example, spheres and large spheres ; 
they bear the same kind of markings, incised or punched. The selection is 
smaller, probably because the assemblage is also smaller. 

Markings 

It was a great advantage to have groups of tokens secured in clay cases, 
often bearing seals of authority. Most envelopes are covered with seal im-
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Fig. 1 3. Envelope 

covered with one 

cyl inder seal impres­

sion , Susa (Sb 1 935), 

I ran . Courtesy Musee 

du Louvre , Departe­

ment des Antiqu ites 

Orientales. 

pressions . As a rule, a single cylinder seal was impressed all over the artifact 
(fig. 1 3 ) ,  but there are instances when two or three different seals were used. 
The major drawback of the envelopes was that they concealed the counters : 
once the tokens were enclosed, they were no longer visible. While the string 
of tokens could be checked at all times, it was not possible to verify the 
contents of an envelope without breaking it and, therefore, without tam­
pering with the sealings . It was probably to overcome this difficulty that 
systems of markings were developed. The term marking is used to refer to 
notations on envelopes, sign for notations on tablets . 

Before proceeding to the description of these various markings, it should 
be emphasized that the total number of marked specimens amounts to only 
nineteen specimens, or 9 percent of the total number of artifacts. Envelopes 
bearing markings are now attested in three sites : Susa, Habuba Kabira, and 
Tepe Yahya. The rarity of envelopes bearing markings can perhaps be attrib­
uted to excavation luck; otherwise, it seems to indicate that the usage was 
not widespread. 

One method of showing what was inside the envelopes consisted of at­
taching a set of tokens, presumably identical to those enclosed, onto the 
outer surface of the case. This was done by sinking the cotmters in the clay 
when it was still soft. This method is represented by a single fragment from 
Susa, displaying two plain cylinders embedded in the surface (fig. 14) . 38 The 
fact that only one example was recovered suggests that the method was not 
widely used. 

Fourteen envelopes, including twelve at Susa 39 and two at Habuba Ka­
bira, bore markings impressed into their surface when the clay was still soft. 
In this technique, the markings were shown in one-to-one correspondence; 



that is, each token enclosed was indicated by one marking on the surface of 
the case. For example, an envelope holding six tokens displayed six mark­
ings . This is supported by the fact that all the envelopes of this category, 
recovered intact, have a number of markings equal to the number of tokens 
enclosed. In other words, only broken envelopes show a discrepancy be­
tween the number of markings and the number of associated tokens . 

T}1� 1ua�� ..... · .. : .· . � inci��'ll�. c.·,ir�t �n&'}l ,me··.nurnberofttikeH's.inel'ldded bttt alstiJ ,, < , , ,/,' " i -' /  ;;''. , - , <  
tl1e �Pel1��f'�ll.�!t1:¢�U:tlt�. For example, Susa Sb 1940 yielded three lenticu-
lar disks and three cylinders which were shown by three circular and three 
long markings (fig. 15 ) .  Nine subtypes of tokens were represented in the 
thirteen envelopes bearing impressed markings . These include small, large, 
and punched cones, spheres, lenticular disks, cylinders, incised ovoids and, 
perhaps, parabolas and animal shapes . Examination of the markings shows 
that little systematization was used to depict the various tokens, except for 
spheres and disks . These were translated by different circular markings : 
the former took the shape of a deep punch, whereas the latter was a wide, 
shallow depression. Cones were impressed in several ways, either in pro­
file, 40 with the tip,41 or with the base.42 In this last instance, the token rep­
resented was a large punched cone, which was thus shown by a shallow 
circular marking of an even greater diameter than that of a lenticular disk. 
The cylinders appear as long wedges . The incised ovoids were shown by 
an oval impression with a small ridge left by the incision at the m;n:imum 
diameter. 

There were several ways of impressing the markings in the soft clay. The 
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Fig. 1 5. Envelope 

bearing impressed 

markings corresponding 

to the tokens held 

ins ide, Susa (Sb 1 940) , 

I ran . Courtesy Musee 
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most direct, illustrated by M II : 134- of Habuba Kabira, was to press the 
tokens against the surface of the envelope before enclosing them inside. 
There can be no doubt about this technique, because the incised ovoids, 
found associated with the Habuba Kabira envelope, fit perfectly in the oval 
cavities left in the clay case about fifty-five hundred years ago (fig. 16) . It is 
tempting to speculate that the method of embedding actual tokens into the 
surface of envelopes led to the method of showing their negative imprint. 
The second envelope of Habuba Kabira and most examples from Susa ex­
hibited yet another method of conveying the information. In these cases, 
the markings were not stamped with tokens but were impressed with a stick 
or stylus .43 Finally, traces of fingernails ( ? )  on circular impressions of a Susa 
envelope suggest that they may have been done with the thumb.44 

Another technique consisted of marking the envelopes when the clay 
was already dry (perhaps as an afterthought? ) .  Consequently, the markings 
were scratched rather than impressed, malcing it more difficult to render the 
shape of the counters . In both specimens of this category the number of 
marlcings matched the tokens but their shape did not. In the first example, 
which comes from Tepe Yahya, tl1ere is little difference between three signs 
meant to represent two spheres and a cone (fig. 17) . In the second specimen, 
from Susa, no effort was made to match the shapes of six spheres, which 
were simply indicated by six strokes, whereas a large sphere and flat disk 
were shown, apparently, by a circular and a triangular punch made 45 

Seven specimens, again from Susa, were punctured through the thick­
ness of tl1e wall at diametrical ends .46 The perforations have been inter­
preted by some as a means of preventing the artifacts from brealcing while 
firing.47 It is more likely, however, tl1at the perforations allowed the passage 
of a string holding a number of tokens duplicating the set inside. The per-



forated envelopes can be considered, therefore, as yet another possible tech­
nique for indicating the contents of envelopes . 

In all cases except one, the information communicated by the markings 
on the envelopes pertained to the number and types of the tokens enclosed. 
A unique envelope of Susa, marked with a cross, shows on the X-ray pho­
tograph a yield of eight tokens .48 In this case, the sign apparently did not 
communicate the number or the shape of the tokens inside. Instead, the 
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Fig.  1 6. Envelope 

bearing the impression 

of incised ovoids, 

Habuba Kabira (M I I :  

1 34), Syria .  Photo by 

Klaus Anger; courtesy 

Museum fur Vor- und 

Fruhgeschichte, Berl i n .  

F i g .  1 7. Envelope 

bearing three markings, 

scratched in  after the 

clay had dried , Tepe 

Yahya, I ran . Courtesy 

Peabody Museum,  

Harvard University. 
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information concerned, perhaps, the nature of the transaction. Alterna­
tively, the marking could be an accountant's colophon. 

IT IS INTERESTING that many techniques were devised for showing the 
token contents of envelopes : (r )  attaching tokens to the surface; (2) stamp­
ing the tokens in the soft clay; ( 3 )  impressing signs with a stick or stylus ; 
(4) pressing with the thumb; (5 )  scratching the clay when hard; and 
( 6 ? )  securing by a string. Most proved to be dead ends and disappeared. 
But token impressions and markings inscribed with a blunt stylus were 
carried over to the first tablets . They were the beginning of writing. Enve­
lopes, which started as an accessory to the token system, came to transform 
it in the most unexpected way. They triggered the mutation of the three­
dimensional tokens into two-dimensional graphic symbols. This unique 
event was to have important consequences for communication. 



Impressed Tablets 

And when we consider the first uses to which writing was put, it would seem quite 
clear that it was connected first and foremost with power: it was used for invento­
ries, catalogues, censuses, laws and instructions; in all instances, whether the aim 
was to keep a check on material possessions or on human beings, it is evidence of the 
power exercised by some men over other men and over worldly possessions. 

- CLAUDE LEVI-STRAUSS 1 

THE SYSTEM OF MARICTNGS on clay envelopes ushered in a new phase of 

the token system. At first, the impressed notations were ancillary to the 

counters, but eventually they supplanted them. This occurred when solid 
clay tablets bearing impressed signs replaced the hollow envelopes holding 
tokens. These impressed signs still perpetuated the shape of the tokens, but 
they assumed an entirely new function. w !£R 2 nt iliRW ] £ IP•'lll I Ill 1 1 1 I I I ·: -
Sltllh Ima 1111 HI I LJiim The first tablets were a decisive step in 
the invention of writing and amounted to a revolution in communication 
technology. This chapter deals with the earliest tablets bearing signs in the 
shape of tokens . I will document the number of these artifacts recovered 
and recount their geographic distribution (map 3 ) ,  context, and chro­
nology. I will describe the tablets and the signs they bear. Most important, 
I will trace the evolution from tokens to markings on envelopes and im­
pressed signs on tablets . Finally, I will show that impressed signs are the 
immediate forerunners of the Sumerian pictographic script. 

N U M BE R  

The total number of  impressed tablets, complete or  fragmentary, included 
in the present study amounts to about 240 . The majority, some 150 spe­
cimens, come from Iran. The 90 tablets from Susa have been recovered 
in successive excavation campaigns from 1912 to 1977.2 Forty-two speci­
mens were excavated in Godin Tepe,3 13 from Sialk,4 and 1 from Tall-i­
Ghazir. 5 Six of an undisclosed number of impressed tablets are published 
for Chogha Mish.6  The number oflraqi examples is about 67. Information 
is available on 65 impressed tablets from Uruk.7 There is a single specimen 
from Khafaje 8 and a fragment from Nineveh.9  There are 25 tablets from 
Syria, with IO coming from Habuba Kabira, 1 0 13 from Jebel Aruda, 11 1 from 
Tell Brak, 12 and 1 from Mari . 1 3  

C HAPT E R  F O U R  
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CONTEXT 

In the sites yielding impressed tablets as well as envelopes, the two kinds of 
artifacts are found in the same context. At Susa, tablets and envelopes were 
located in the same area of the Acropolis, in some cases in the same building 
and the same room and, in one instance, even in the same container. 14 
Building 2 of Habuba Kabira produced impressed tablets as well as enve­
lopes . 1 5  Forty tablets from Uruk belonged to the sanctuary ofEanna, as did 
twenty-five envelopes . An additional twenty were discovered in the Anu 
Ziggurat, the second major sanctuary of Uruk, where so far no envelopes 
have been uncovered. Several of these tablets lay in situ on the floor of the 
White Temple. 1 6  

As a rule the impressed tablets were located, like the envelopes, in  temple 
precincts and administrative buildings . At Godin Tepe, the largest cache of 
tablets came from the gate house at the entrance of the compound, and a 
second group came from an imposing building probably used for official 
functions . 1 7  

C H R O N O LOGY 

The impressed tablets can be divided into three closely consecutive groups, 
ranging from about 3500 to 3000 B .C .  The first group, dated to ca. 
3500 B .c . ,  includes the impressed tablets of Susa 18 and Habuba Kabira. 
Some of the tablets from Eanna and Chogha Mish might also belong to the 
period ofUruk VI. 

The tablets of Susa 17 date between 3300 and 3rno B .c .  They are contem­
poraneous with the twenty-nine tablets of the Red Temple of Urulc and 
with those of the Anu Ziggurat in U ruk IVa. 1 8  The forty-three tablets of 
Godin Tepe, including one specimen bearing an incised sign, may be in­
cluded in this second group, 19 together with those from Jebel Aruda, whose 
carbon 14. dates cluster around 3200 B .c .20 

The tablets of Sialk and Tall-i-Ghazir, associated with high beveled-rim 
bowls (Blumentopf), Proto-Elamite sealings, and lugged jars with rope ap­
plique bands, belong to the third group, estimated to Uruk III and Susa 16, 
or about 3rno to 3000 B.c.  The seal impression on the Nineveh tablet sug­
gests a similar date, although it has been assigned to level V, dated to 2900 -
2500 B .C .2 1  

The chronology of the impressed tablet i s  important because it  clearly 
demonstrates that impressed signs preceded pictography by an interval of 
about two hundred years, or some eight generations . There are no picto­
graphic texts contemporaneous with the earliest group of impressed tablets 
from Susa 18 and Uruk VI-IVc. The earliest evidence of pictography con­
sists of a group of tablets recovered on the floor of Temple C, in Uruk Oc 
XVI 3 :  "On the floor, under the collapsed roof of Temple C's T-shaped 
hall, in level IVa." These seven tablets may be as early as Uruk IVb 22 or as 
late as IVa.23 Consequently, it is about 3 300- 3rno B .c . ,  during the period 
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Fig. 1 8. Tablet show� 

ing a l ine of four  c i rcular 

signs fol lowed by a l ine 

of four  short wedges, 

God in  Tepe (Gd 73- 1 9) ,  

I ran . Courtesy T. Cuyler 

Young ,  Jr. 

of the second group of impressed tablets, that the two kinds of writing 
began to coexist . This is illustrated at Godin Tepe24 and at Sialk, where the 
two types of tablets were fmmd together.25 

DESCRI PTIO N  

All the impressed tablets were made of  clay, except for twenty-two plaster 
specimens recovered in the Anu Ziggurat of Uruk.26 The tablets are small, 
fitting comfortably in the palm of the hand. On average, they are about 5 cm 
wide, 4 cm long, and 2 cm thick. They are modeled in various shapes, with 
the lack of standardization typical of a new craft. A number are oval, some 
roundish, others square or rectangular. The profile of the tablets is also 
highly variable, and while most specimens are convex, some are flat and still 
others are plano-convex. Many of these documents were authenticated by 
seals . The seal impressions cover the impressed signs, showing that the tab­
lets were first inscribed and then sealed. 

T H E  SIG N S  

For the sake of clarity, I call the notations on tablets signs) whereas those on 
envelopes are referred to as markings. Seventeen signs can be identified on 
the impressed tablets . 

1 .  SHORT WEDGE 

A. small (fig. 18 )  
B.  large (fig. 19) 
c.  punched (fig. 20)  
D.  sideways 
E .  apex to apex (fig. 21) 
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Fig.  1 9. Tablet with 

three large wedges, 

one shal low c ircular 

marking ,  and four  

deep c ircular markings, 

Susa (Sb 231 3) , I ran . 

Courtesy Musee du  

Louvre, Departement 

des Antiqu ites 

Orientales. 

Fig. 20. Un l isted s ign 

s imi lar to a token in  the 

shape of a cyl inder with 

al l-over strokes (type 4: 

1 0/1 1 ) ,  Uruk (W 20973) , 

I raq . Courtesy 

Deutsches Archaeo­

logisches l nstitut, 

Abtei lung Baghdad . 
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Fig. 21 . Tablet with five 

short wedges, two 

triangular s igns, and 

one apex-to-apex s ign ,  

Godin Tepe (Gd 73-

291 ) ,  I ran . Courtesy 

T. Cuyler Young,  Jr. 

Fig. 22. Impressed 

tablet with deep c ircular 

incised and triangular 

incised signs, Susa 

(Sb 1 975 bis) ,  I ran . 

Courtesy Musee du  

Louvre, Departement 

des Antiqu ites Ori­

entales. Drawing by 

El len Simmons. (The 

tablet is shown upside 

down .) 

2 .  DEEP CIRCULAR 

A. small (fig. 18 )  
B.  large 
c. semicircular 
D .  incised (fig. 22) 
E .  punched 
F .  appendix 



3 .  SHALLOW CIRCULAR 

A. lenticular 
B .  flat (fig. 19) 

4 .  LONG WED GE (fig.  23 )  

5 .  OVAL 

6 .  TRIANGULAR 

A. plain 
B. incised (fig. 22) 

The Layout 

Most tablets are inscribed on the obverse only, but some bear additional 
notations on the reverse or along the edges .27 In the latter two cases, each 
face presents a separate account, and in no instance does the reverse indicate 
a total, as is the case in later pictographic tablets . Some tablets were turned 
like the page of a book to read the second face,28 but others were turned on 
a horizontal axis . 29 

The· ···��gt1� a\t5e··notmall)wi1�pi��ii:i�1'!it�r�0:ttt�'''rtn�,,��.,�,� 
lprrger si4e �f 1$.e tabieCoSigns of different types are usually not mixed 
within the same line. Instead, each line consists of identical signs . For ex­
ample, a line of circular signs is followed by a line of wedges (fig. 18 ) .  When 
there are only a few signs in a line, they are placed in the center, rather than 
to the side. The signs are by no means randomly aligned but are organized 
in hierarchical order. The largest units, placed at the top of the tablets, are 
followed by lines of signs of decreasing value. For example, a line of circular 
signs standing for large measures of grain precedes a line of wedges, which, 
as will be shown later, represented smaller units of grain (fig. 18 ) . 

Because each line consisted of series of identical signs, the tablets could 
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Fig. 23. Impressed 

tablet, long wedges, 

Susa (Sb 629 1 ) ,  I ran . 

Courtesy M usse du  

Louvre, Departe­

ment des Antiqu ites 

Orientales . 
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Fig. 24. Impressed 

tablet, boustrophedon, 

Godin Tepe (Gd 73-

292) , I ran . Courtesy 

T. Cuyler Young,  Jr. 

be read in any direction. Several specimens indicate, however, that writing 
usually proceeded from top to bottom and from right to left and perhaps 
continued in the opposite direction (boustrophedon) . Among these ex­
amples, a tablet from Godin Tepe has a complete line of signs in the upper 
part of the tablet and the two last units are added below (fig. 24) . 30 Sb 2313 
from Susa illustrates how, on the few occasions when a line is composed of 
different signs, the larger units were at the right, followed by lesser units 
toward the left. Since the scribes placed the signs in hierarchical order, start­
ing with the largest units, we may logically deduce that the signs on the 
right were written before those on the left (fig. 19) . Finally, tablet 73 -292 
of Godin Tepe has a line starting from the right and a second line starting 
from the left, or boustrophedon (fig. 24) . 3 1  

T h e  Tech n ique o f  Impression 

The techniques for impressing signs on tablets were the same as those used 
for envelopes . Signs were still made by pressing tokens against the surface 
of the tablets. This is visibly the case for Sb 2313 of Susa (fig. 19 ) ,  which 
bears three large wedges showing distinctly the entire outline of the cone 
used for impressing them. The signs corresponding to pinched spheres, bi­
conoids, ovoids, and triangles had to be impressed with tokens since no 
stylus could have achieved such shapes . In other cases, circular signs and 
wedges were impressed with a blunt stylus . 

Some signs can be described as representing a mixed impressed/incised 
technique (signs 2d and 6b above) . On Sb 1975 bis from Susa, a token tri­
angle was impressed four times on the face of the tablet, and each of these 
triangular impressions was completed by a vertical incision performed with 
a pointed stylus (fig. 22) , reproducing a triangle with an incised line 
(type 8 :  n) . 



The Evolution from Tokens to Signs 

Each of the seventeen impressed signs can be traced to a token proto­
type. Considering the limited sampling of nineteen marked envelopes and 
240 tablets, it is remarkable that in seven instances the development from 
tokens to markings on envelopes and signs on tablets can be fully docu­
mented. The relevant information will be presented below, as follows : 

A. A type of token found at large. 
B. The same token enclosed in an unmarked envelope. 
C.  The corresponding marking on the surface of an envelope. 
D. The matching sign impressed on a tablet. 
E. The occurrence on a pictographic tablet as an impressed sign, an 

incised pictograph, or an impressed/incised sign. 
F. The proposed translation. 

A complete list of all the artifacts involved will not be given. Where pos­
sible, a tentative interpretation of the signs will be provided. These inter­
pretations correspond to those of M. W. Green and Hans J. Nissen, 32 
Hans J. Nissen, Peter Damerow, and Robert K. Englund, 33 Adam Falken­
stein, 34 J oran Friberg, 35 or A. A. Vaiman. 36 It should be understood that the 
Sumerian standardized units which these authors are citing reflect the 
highly organized city-state society of the late fourth to early third millennia. 
The meaning of the signs and of their prehistoric token prototypes will be 
discussed in the concluding section of this chapter. 

la .  SHORT WEDGE 

A. Cone, type 1 :  1 .  
B .  Unmarked envelope : Chogha Mish, 3 7  Susa. 38 
c. Marking on envelope : Tepe Yahya (fig. 17) ,39 Susa.40 
D .  Impressed sign : Chogha Mish,41 Godin Tepe,42 Jebel Aruda,43 Kha­

faje,44 Siallc,45 Susa,46 Uruk.47 
E. ATU 892/ZATU N-r (impressed) . 
F .  Measure of grain (r ban ?) .48 

Comment: On the envelope Sb 1927, from Susa, cones were repre­
sented by pressing the tips of the counters into the clay, rather than 
pressing the complete counter sideways, thus resulting in mostly cir­
cular markings .49 This same technique was perhaps perpetuated on 
one tablet of Susa. 50 

lb .  LARGE WEDGE 

A. Large cone, type r :  2 .  
B .  Unmarked envelope : Chogha Mish . 5 1  
c. Marking on envelope :  Susa. 52 
D.  Impressed sign : Jebel Aruda,53 Susa (fig. 19) . 54 
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E. KfU 899/ZATU N-34 (impressed) . 
F .  Measure of grain ( 180 ban?) . 55 

le. PUNCHED WEDGE 

A. Punched cone, type r :  19 .  
B .  Unmarked envelope :  None. 
c. Marking on envelope : Susa. 56 
D .  Impressed sign : Uruk (fig. 20 ) .  
E .  ATU 905/ZATU N-48 (impressed) . 
F .  Measure of grain ( r ,800 ban?) .  57 

Unit of land measure (1  efe?) . 58 

Comment: The only punched cone enclosed in an envelope was 
translated by the impression of its base, leaving a large circular mark­
ing rather than a punched wedge. 

ld .  HORIZONTAL WEDGE 

A. Cone, type r: I .  

D.  Impressed sign: Godin Tepe.59 
E .  ATU 918 (impressed) . 
F .  Fraction. 60 

Unit of land measure (1/4 iku?) .6 1  

le .  TWO vVEDGES APEX TO APEX 

A. Cone, type 1 :  r 
D .  Impressed sign : Godin Tepe (fig. 21) . 62 
E. ATU 918 (impressed) . 
F .  Measure of grain ( 1/10 ban?) . 63 

2a. CIRCULAR SIGN 

A. Sphere, type 2: r .  
B .  Unmarked envelope : Chogha Mish,64 Susa,65 Uruk.66 
c. Marking on envelope :  Susa,67 Tepe Yahya.68 
D. Impressed sign : Godin Tepe,69 Jebel Aruda,70 Habuba Kabira,71 

Khafaje,72 Nineveh,73 Sialk,74 Susa,75 Uruk:. 76 
E. ATU 897/ZATU N-14 (impressed) . 
F .  Unit of grain (1 bariga?) . 77 

Comment: In one instance an envelope holding six spheres showed 
six strokes on the outside.78 The markings ·were scratched when the 
clay had already hardened and when it was no longer possible to 
impress the tokens . 

2b .  LARGE CIRCULAR SIGN 

A. Large sphere, type 2 :  2 .  
B .  Enclosed in unmarked envelope : Chogha Mish,79 Susa. 80 



c. Marking on envelope : None. 
D.  Impressed sign : Susa, 81 Habuba Kabira, 82 Jebel Aruda. 83 
E .  ATU 913/ZATU N-45 (impressed) . 
F .  Unit of grain metrology (10 bariga?) . 84 

Comment: None of the envelopes containing large spheres featured 
markings . It can only be presumed that large spheres came to be 
represented by deep circular markings, larger than those standing 
for small spheres . This hypothesis is supported by impressed tablets, 
such as those of Habuba Kabira, showing the existence of deep cir­
cular markings of different sizes and organized in separate lines . 85 

2c.  SEMI- CIRCULAR 
A. Half sphere, type 2 :  24. 
B .  Unmarked envelope : None. 
c. Marking on envelope :  None. 
D.  Impressed sign: Godin Tepe,86 Sialk.87 

Comment: The half sphere is one of the earliest token subtypes ; it is 
found in many assemblages but never occurs in large numbers . This 
explains, perhaps, why none has ever been recovered in an envelope 
and why the corresponding sign is also infrequently used on tablets . 

2d. CIRCULAR SIGN WITH ONE INCISION 

A. Notched sphere, type 2: 7. 
B. Unmarked envelope : None. 
c. Marking on envelope : None. 
D.  Impressed sign: Susa (fig. 22) .88 
E .  ATU 898/ZATU N-15 (impressed) . 
F .  Measure of grain ( ? )  ( 1 bariga?) . 89 

Unit of land measure (1/8 iku?) . 90 

2e .  PUNCHED CIRCULAR SIGN 

A. Punched sphere, type 2 :  3 .  
B .  Unmarked envelope : None. 
c. Marking on envelope : None. 
D .  Impressed tablet: Tall-i-Ghazir.91 
E .  ZATU N-50 (impressed) . 
F .  Unit of land measure (10 bur?) . 92 

2f. CIRCULAR WITH AN APPENDIX 

A. Pinched sphere, type 2: 15 . 
B .  Unmarked envelope : None. 
c. Marking on envelope : None. 
D.  Impressed sign : Susa.93 
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E. ATU 781/ZATU 240 (incised) . 
F .  Fat-tailed sheep . 

Comment: The sign ATU 781/ZATU 240 shares the same outline 
but bears an additional incised cross .  

3a .  SHALLOW CIRCULAR MARKING 

A. Flat disk, type 3 :  r .  
B .  Unmarked envelope : Chogha Mish,94 Susa,95 Uruk.96 
c. Marking on envelope : None. 
D.  Impressed sign: Susa.97 
E .  ATU 907 (impressed) . 
F .  Unit of grain metrology( ? )  . 98 

Comment: Lenticular disks (type 3 :  3 )  are represented by shallow 
circular markings on two envelopes from Susa.99 However, none of 
the envelopes containing flat disks bears markings . It can only be 
hypothesized that they too were represented by large shallow circu­
lar markings showing, probably, a more defined outline than the 
lenticular disks . The value of tl1e flat disk may be hypotl1esized from 
the tokens witl1 which they are associated. It is probably meaningful 
that in four instances when disks with straight edges were included 
in envelopes, they were associated with small spheres100 or with 
small and large spheres . 10 1 The association of spheres and flat disks 
in envelopes seems to correspond with the association of deep and 
shallow circular impressed signs on tablets . 102 

3b .  CIRGCLAR SIGN DERIVING FROM THE LENTICULAR DISK 

A. Lenticular disk, type 3 :  ro .  
B .  Unmarked envelope : Susa . 103 
c. Marking on envelope : Susa (fig. 15 ) . 104 
D .  Impressed sign : Chogha Mish, 105 JebelAruda,106 Susa, 107 Tel1Brak, 108 

Uruk. 109 
F .  Unit of animal numeration (ro animals ? ) . 1 10 

Comment: Lenticular disks held in envelopes were mostly associated 
with cylinders . 1 1 1 When these two kinds of tokens are translated 
into markings, they appear as shallow circular markings and long 
wedges . Accordingly, I presume that when circular signs are associ­
ated on a tablet with long wedges, they can be understood as deriv­
ing from the lenticular dislc 1 1 2  

4 .  LONG WEDGE 

A. Cylinder, type 4 : r .  
B .  Unmarked envelope :  Susa, 1 1 3 Urulc 1 14 



c. Markings on envelope :  Susa (fig. IS ) .  us 

n .  Impressed sign : Godin Tepe, u6 Habuba Kabira, n7 Jebel Aruda, 118 

Susa (fig. 23 ) ,  u9 Tell Brak, 120 Uruk.121 
F .  Unit of animal numeration (I animal ? ) . 122 

5a. OVAL 

A. Ovoid, type 6 :  r .  
B .  Unmarked envelope :  U rulc. 123 
c.  Marking on envelope :  None. 
D .  Impressed sign : Chogha Mish, 124 Habuba Kabira, 125 Jebel Aruda. 126 

Sb .  INCISED OVOID 

A. Ovoid with an incised circular line, type 6: I4-. 
B. Unmarked envelope : Urulc (fig. 12) . 127 
c.  Marking on envelope :  Habuba Kabira (fig. I6 ) . 128 
D .  Impressed sign : None. 
E .  ATU 733/ZATU 393 .  
F .  Oil. 

Comment: The incised ovoid is included here even though it is not 
represented on an impressed tablet but only as a marking on an en­
velope. On the envelope M II : I34-, from Habuba Kabira, it is clear 
that the markings were made by impressing the counters into the 
clay wall, for the resulting oval impressions show a small ridge cor­
responding to the incision on the token. There is conflicting infor­
mation concerning M II : I 3 3 ·  In this case, the markings may be 
simple wedges done with a stylus . 

6a. PLAIN TRIANGULAR 

A. Triangle, type 8 :  2. 
B .  Enclosed in unmarked envelope : Uruk, 129 Chogha Mish . 1 30 
c. Marking on envelope :  None. 
D .  Impressed sign : Godin Tepe (fig. 21) . 1 3 1  
E .  ATU 935/ZATU N-39a (impressed) . 
F .  Measure of grain ( I/5 ban?) . 1 32 

6b. INCISED TRIANGULAR 

A. Triangle with a median incised line, type 8 :  n .  

B .  Unmarked envelope : None. 
c. Marking on envelope : None. 
D .  Impressed sign : Susa (fig. 22) . 1 3 3  
E .  Impressed/incised sign : Susa. 1 34 
F. Unit of wheat( ? )  Bs 
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B EYO N D  T H E  I M PR ESSED TABLETS: P ICTO G RAPHY 

The documentation presented above shows that the impressed tablets rep­
resented only a transitional phase of writing leading to pictography - in 
this case, the graphic representation of tokens . The chart on pages 69 -70 
illustrates how some of the impressed signs were supplanted by pictographs 
traced with a sharp stylus . For example, oval and triangular signs evolved 
into incised pictographs, while still other signs became impressed/incised. 
On the other hand, wedges and circular signs remained impressed, creating 
a dichotomy between two kinds of scripts : impressed and pictographic. In 
the following section, I will discuss how the emergence of two different 
scripts may be explained by the two kinds of prototypes : plain and complex 
tokens . 

The Tokens as Prototypes of Impressed Signs 

The most common types of tokens, which pervaded the entire Near East -
cones, spheres, disks, and cylinders - gave rise to the most common im­
pressed signs . These counters, including punched cones and spheres, are 
also among the most ancient token shapes, occurring among the earliest 
assemblages of Tepe Asiab and Ganj Dareh Tepe and persisting without 
discontinuity until the fourth millennium B .c .  

Perhaps most significant, cones, punched cones, spheres, disks, and cyl­
inders arc among the subtypes most frequently held in envelopes and, sub­
sequently, most commonly translated into impressed markings on the sur­
face of envelopes . This suggests that the fashion in which tokens were kept 
in archives determined the resulting script. 

Sign impression was tl1e most ancient and also the most rudimentary of 
the two early forms of writing. The major drawback of the impressed tech­
nique was the blurring of the shapes of the token prototypes . For example, 
tokens of distinctive forms - such as cones and cylinders, or disks and 
spheres - were transcribed, respectively, into closely related 
cular signs . ·J\�0�R������;pie������������:ll���?�t������ttt�il��a��f&���::l 

Thus, short and long wedges representing cones and cylinders were 
distinguished by their position on the tablet : tl1e long wedges were syste­

matically placed near the edge of a tablet, 1 36 whereas the short wedges were 

traced at the center of the field. 1 37 The circular signs deriving from spheres 

and lenticular disks could be set apart by their association with other signs . 
Those standing for spheres were combined with short wedges, 1 38 those rep­
resenting lenticular disks were combined with long wedges . 1 39 

The Tokens as Prototypes of Impressed /Incised Signs 

Notched spheres (type 2 :  7) 140 and incised triangles (type 8 :  n) were the 
prototypes for impressed/incised signs . These signs are very important be­
cause they attest to the close relationship between impressed and incised 
signs . They show, beyond any doubt, that the incised pictographs came 



Sign Token Enclosed 
in envelope 

Marking 
on envelope 

x signifies occurrence; a blank signifies no evidence 

I . a  u . . 
x x 

l . b  \} ' . 
x x 

l . c  x x 

l . d  fJ . . 
l . e  x 

2 .a  0 

2 .b  x 

2 .c  

i..' 
2 .d 

Sign impressed 
on tablet 

• 

• 

D 

Incised 
pictograph 

IMPRESSED 
TABLETS 

69 



70 THE 
EVIDENCE 

Sign Token Enclosed 
in envelope 

Marking 
on envelope 

x signifies occurrence; a blank signifies no evidence 

2 .c  

2 .f  

3 . a  

3 . b  

4 

5 . a  

5 . b  

6 . a  

6 .b  

r:l v 

0 I 
I I . . .. 
0 
� 

� 
e . . 

x 

x x 

x x 

x 

x x 

x 

x x 

Sign impressed 
on tablet 

I i 

Incised 
pictograph 

x 

x 

x 

x 

x 



as the third and final step of the evolution from tokens to writing. The in­

cised triangle is of particular interest since one can trace it through the fol­

lowing four stages of evolution: (r ) complex token, (2) impressed sign, 

( 3 )  impressed/incised sign, and (4-) pictograph. Although the incised tri­

angles were among the more frequent subtypes of fourth-millennium 

complex tokens, none so far has been found enclosed in an envelope. Im­

pressions of incised triangles occur on the "solid clay ball" of Susa. 14 1  The 

impressed/incised sign that followed consisted in complementing a trian­

gular token impression with an incised marking (fig. 22) . 142 Finally came 

the pictograph ATU 900.  

T h e  Tokens as Prototypes o f  Incised Pictographs 

Four more impressed signs /markings evolved into incised pictographs . The 
technique was not new: tokens had been marked by incised lines as early as 
the beginning of the system in the eighth millennium B .c . ,  and incised 
markings became especially important with the complex tokens of the 
fourth millennium. However, the use of a stylus to trace signs on a tablet 
followed the impressed script, constituting a third stage in the evolution of 
writing in the Near East (after markings on envelopes and impressed signs) . 
The resulting incised signs had the advantage of being far more legible than 
those which were impressed. The incised signs represented with greater ac­
curacy the profile of the token prototypes, as well as the markings displayed 
on their surface. This was an important feature because the pictographs 
derived mostly from complex tokens characterized by linear markings . 

Among the impressed markings which evolved into pictographs, the in­
cised ovoids (type 6 :  I4-) are most important because they can be traced at 
each of the four steps of the evolution. First, incised ovoids were among 
the most common complex tokens in fourth-millennium sites ; second, tl1ey 
were held in unmarked envelopes at Uruk; 143 third, they appear as im­
pressed markings on an envelope from Habuba Kabira; 144 and fourth, they 
become the incised pictograph ATU 733/ZATU 293 .  There is, however, no 
known corresponding impressed sign. 

The three remaining token subtypes perpetuated both by impressed 
signs and pictographs include pinched spheres (type 2: 15 ) ,  plain ovoids 
(type 6 :  r ) , and plain triangles (type 8 :  2) . These tokens can be matched to 
ATU 781/ZATU 240, 145 ATU 732/ZATU 280, 709, and ATU +28/ZATU 
254. All these tokens are typically complex and, except for the plain ovoids, 
are never part of assemblages prior to the middle of the fourth millen­
nimn B .C .  

The last and most important category of  complex tokens that contrib­
uted to the Sumerian pictographic script has thus far not been identified in 
envelopes . That is perhaps because so few envelopes are known, but more 
likely it is because, as I have discussed in the previous chapter, complex 
tokens were often perforated and therefore were probably attached by a 
string when they were held in archives. Their listing includes the examples 
in tl1e chart on pages 72- 78 .  
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Fig. 25. Sign ATU 761 /  

ZATU 575, "sheep , "  

Uruk  0N 2 1 4 1 8 .4) ,  I raq . 

Courtesy Deutsches 

Archaeologisches 

l nstitut , Abtei lung 

Baghdad . 

Token Type 

3 :  1 4  @ 
3 :  5 1  

3 :  54 

14:  3 

1 4 :  8 

Pictograph 

ATU 803 

ZATU 482c 

ATU 76 1 

ZATU 5 75 

ATU 763 

ZATU 5 7 1  

ATU 45a 

ZATU 1 2  

ATU 30 

ZATU 145 

Translation 

1. Animals 

lamb 

sheep ( fig. 2 5 )  

ewe 

cow 

dog 



Token Type Pictograph Translation 

� 2. Foods 

1 :  29 v ATU 5 3 5  bread 
. . 

ZATU 196 

e 6: 1 4  fJ ATU 733 oil  · .  
ZATU 393 

� 8: 29 ATU 5 3 9  food 
. 

ZATU 1 9 7  

� 9: 1 0 ATU 428 sweet (honey ? )  
. 

. 
ZATU 254 

ij 9: 1 5  � ATU 750 sweet ( honey? )  . 
. 

ZATU 5 0 3  0 1 3 :  3 \; ATU 1 3 9  beer146 

ZATU 88b 

rJ 1 3 :  7 0 ATU 1 5 8  sheep's milk 

ZATU 296a 

@) 
3. Textiles 

3: 20 C® ATU 758 textile 1 47 

ZATU 452b 

11]]) 3 :  2 1  (@ ATU 798 woo} I 48 

ZATU 452b 



@D 
-
8 . 
9 
8 

Fig. 26. Sign ZATU 

452e, "texti le ," Uruk 

ryv 9657) ,  I raq . Courtesy 

Deutsches Archaeo­

logisches l nstitut, 

Abtei lung Baghdad . 

Token Type 

3 :  22 @ 
3: 24 • 
3: 28 

3: 30 

3:  32 0 

Pictograph Translation 

ZATU 452c type of garment 

or cloth 

ZATU 452b type of garment 

or cloth149 

ATU 755 type of garment 

ZATU 5 5 5  o r  cloth150 

ATU 759 type of garment 

ZATU 452e or cloth15 1  

ZATU 452c type of garment 

or cloth (fig. 26) 152 



Token Type 

ffi 3: 52 I . I 
ttTIITrD 

@ . 3 :  5 5  

� 4: 23 

a 7: 1 8  

10 :  4 

1 0 :  9 

10 :  1 2  

1 0 :  1 3  

1 :  34 

e 
1 1 1 1 1 1 1 0  

&id 

Pictograph 

PI 385 

ZATU 452a 

ATU 508 

ATU 589 

ZATU 764 

ATU 390/829 

ZATU 662/663 

PI 1 5 8  

ATU 685 

ZATU 644 

ATU 736 

ZATU 394 

Translation 

type of garment 

or cloth153 

wool, fleece 154 

rope 

type of mat or 

rug 

type of garment 

or cloth155 

type of garment 

or cloth1 56 

type of garment 

or cloth157  

type of garment 

or cloth158 

4. Types of 

Containers 



Token Type 

g 7: 3 1  m 
w 1 3 :  6 ffi . 

1 :  3 8 ,  3 9  � 
8 :  1 4  

8 :  1 5  

8 :  1 7  

8 :  1 8  

9 :  1 3  

1 4 :  1 0  

Pictograph 

ATU 568 

ZATU 6 1 6  

ATU 674 

ZATU 1 2 6  

ZATU 2 6 7  

ZATU 6 3  

AIU 5 4 5  

ATU 703 

ZATU 30 1 

ATU 545 

ZATU 63 

ZATU 293 

ZATU 3 79 

Translation 

gr.1nary 

5 .  Commodities 

perfu1nc 

1netal 

metal 

metal 

metal 

bracelet, ring 

bed 



A/\.· · � v  
\UV 
0 . . 
CD 

0 
0 

Token Type 

5: I 

I :  3 3  

2 :  I S  

3 :  1 9  CD 
4: 2 0  

4 :  24 

5: l 

5 :  5 � 

Pictograph 

ATU 526 

ZATU 280 

ZATU N 38 

unrecorded 

ATU 754 

ZATU 1 2 7  

ZATU 779 

unrecorded 

ATU 403 

ZATU 659 

ATU 406 

ZATU 66 1 

Translation 

6. Service/Work 

make, build 

7. Miscellaneous 

number( ? )  

(W 2 1 090) 

(W 20973) (fig. 20) 



Token Type 

6: 1 

7: 1 2  

8 :  1 

8: 37 

9 :  6 

9: 7 

9: 1 0  

16 :  6 

Pictograph 

ATU 732 

ZATU 280 

ATU 559 

ATU 709 

ATU 712 

ZATU 83 

ATU 434 

ATU 434 

ATU 429 

ZATU 293 ( ? )  

ATU 1 7  

ZATU 82 

Translation 

nail ( ? )  

foot 



Comment: The meaning of tetrahedrons remains enigmatic. They are 
among the plain tokens which are both consistently found at large and 
most frequently included in envelopes . It is to be expected, therefore, 
that they were perpetuated in writing. However, none of the envelopes 
that hold tetrahedrons bears impressed markings ; nor do we yet have an 
impressed tablet with triangular impressions . 

It is possible that the tetrahedron represented a docket or unit of 

work. 1 59 The tetrahedron correlates with the two triangular signs ATU 
403/ZATU 659,  identified by Rene Labat as Zagar ("temple servant") , 160 

or to ATU 526/ZATU 280, KAK (du3) ,  traditionally interpreted as 
"make, build." Clay dockets in the shape of tetrahedrons were used, for 
example, at Sippar in the third and second millennia B .C . 161 The date and 
name of individuals written on the dockets make it clear that the objects 

were meant to be exchanged against rations of barley as wages . Perhaps 

these late dockets perpetuated both the shape and the meaning of the 
prehistoric tokens . This idea seems plausible, for manpower was an im­
portant commodity of exchange in the ancient Near East. This is attested 
by the numerous texts referring to worlanen digging canals, construct­
ing buildings, and harvesting fields . 

If the tetrahedrons truly represent a unit of work, it would be logical 
to assume tl1at the various sizes of the tokens expressed time units such 
as one day's work (or one week's or one month's) ,  unless they referred 
to different salary rates according to the size of a team or the kind of 
labor. 

IN SUM, certain tokens, mostly plain, were perpetuated by impressed signs 
while others, mostly complex, were transcribed into incised pictographs . It 
is evident that complex tokens, characterized by multiple markings, did not 
lend themselves to being impressed and were more conveniently translated 
by signs traced with a stylus . However, the reason why two different styles 
of script developed may lie in the way tokens were handled in various of­
fices . Cones, punched cones, spheres, disks, and cylinders were mostly kept 
in envelopes - and therefore came to be translated by impressed markings . 
On the other hand, complex tokens were perforated and strw1g and thus 
were never transcribed into impressed markings . In turn, the different ways 
of keeping tokens in archives may be explained by the sort of goods each 
type of token represented. The plain tokens represented products of the 
farm and the countryside, whereas complex tokens stood for goods manu­
factured in the city. It is therefore logical to assume that the two types of 
tokens were handled by different hands in different offices . It is noteworthy 
that the incised ovoids were exceptional in being sometimes kept in enve­
lopes and sometimes perforated in order to be strung. At Urulc, for ex­
ample, in the collection of tl1irty incised ovoids, ten were held in envelopes 
(fig. I2) 1 62 and five 163 were perforated. This may explain why the incised 
ovoids were transcribed both into impressed and incised signs . 
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T H E  M EAN I N G  OF S I G N S  AN D T H E I R  

C O R R ES PO N D I N G  TOKENS 

The key to understanding the meaning of pictographs, impressed markings 
and, ultimately, tokens lies in the cuneiform script of the third millennium 
B .C .  Assyriologists can, in some instances, trace the evolution of cuneiform 
characters backward through more and more archaic forms to their proto­
types in the late fourth millennium B .C .  The interpretation of pictographs 
and impressed signs proposed here is the outcome of such research by A. 
Falkenstein, M. W. Green, S .  Langdon, K. Szarzynska, and A. A. Vaiman, 
all of whom assumed that, logically, the original signs carried the same 
meaning as the derived cuneiform signs . In turn, it is logical to trust that 
the impressed signs perpetuated the meaning of their token prototypes . 

Impressed Signs 

Plain Cones) Spheres) and Flat Disks: Metro logical Units of Grain(?) 
Thureau Dangin in 1932 had inferred that the impressed wedges and circu­
lar signs stood for metrological units used specifically for grain. 1 64 This is 
also the outcome of more recent work by A. A. Vaiman, Joran Friberg, and 
Hans J. Nissen, Peter Damerov, and Robert K. Englund. 165 Friberg pro­
posed that the short wedge represented a unit of grain, possibly the ban, 
the most basic Sumerian measure of cereal, which was equivalent to about 
6 liters of grain. According to Friberg, a unit six times larger, the bariga, 
was represented by a circular marking. 166 It appears that the shapes of the 
signs for grain metrology derive from tokens in the shape of cones and 
spheres . The small cone apparently represented a small unit of grain in com­
mon use. Moreover, the sphere is to be understood as a second, larger, basic 
unit of grain. Large cones and spheres represent still larger units of grain 
metrology. According to Friberg, the large wedge, which would corre­
spond to the large cone, was equivalent to 180 ban of barley. The wedges 
shown sideways or apex to apex were fractions of a ban. 

Furthermore, it appears to be meaningful that in the four instances when 
flat disks were included in envelopes, they were associated with small 
spheres167 or with small and large spheres . 168 The association of spheres and 
flat disks in envelopes seems to correspond with the frequent association of 
deep and shallow circular impressed signs on tablets . I therefore propose 
the possibility that spheres, large spheres, and flat disks represent a se­
quence of three measures of grain corresponding respectively to such later 
Sumerian units as l, 10, and ( ?) bariga. These three circular signs could 
correspond to ATU 897, 913 ,  and 907. 

It should be assumed, however, that during prehistory, cones, spheres, 
and disks represented nonstandardized measures of grain. They referred 
probably to containers in which the goods were traditionally handled, such 
as a "small basket," a "large basket," or a "granary." These units might be 
compared to such present-day informal measures as a "cup of sugar" and a 



"pitcher of beer." As a result, the prehistoric units should be assumed to be 
entirely nonmathematical entities . Until the late fourth millennium B .C . ,  a 
sphere cannot be considered as a precise multiple/fraction of a cone or disk. 
The measures probably did not become standardized metrological units be­
fore the late U ruk period or the early historical period, when their ratio was 
as follows : 

CEREALS 
5 a --- Q ---- 0 --- 0 ---v 6 1 0  3 

BAN BARI GA 

The Punched Cones and Spheres: Units of Land Measurement(?) 
The Sumerian system of land measures include such units as the bur) ese) 
and iku and fractions or multiples thereof represented by circular signs and 
wedges, some bearing a punctation or an incision. t69 The similarity in ap­
pearance of these signs with the punched cones and with the notched and 
punched spheres suggests that these tokens may have been used to indicate 
units ofland. The similarity of shape between counters indicating grain and 
land measures may, in turn, point to a common practice in early societies 
of calculating land measurements in terms of the quantity of seed necessary 
for sowing. 1 70 

The tokens indicating units of land cannot be considered to have repre­
sented standardized measures during prehistory. It is only in the late fourth 
or early third millennium B .C . that they became increments of a specific 
ratio, as follows : 

LAND 
6 6 3 1 0  

b_--- D· --- m:i--- 0 ---- 8 
IKU ESE BUR BURD 

The Cylinders and Lenticular Disks: Units for Animal Counts(?) 
Ji:iran Friberg identified a special accounting system used to keep track of 
animals in Elam that was also used in U ruk. 171 These signs consisted of a 
long wedge, which I propose to view as the rendering of a cylinder 
(type 4:  r ) , to represent one animal. This assumption is supported by an 
envelope from Susa, Sb 1940, which bears three long wedges on its surface, 
corresponding to three cylinders held inside . 172 

According to Friberg, the sign for ten animals was a circle, which I in­
terpret as the graphic representation of a lenticular disk (type 3 :  ro ) . This is 
also supported by the Susa envelope Sb 1940, which held three lenticular 
disks translated into three circular markings on its face. 173 If this interpre-
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1 978- 1 979) ,  p. 2 1 . 

tation is correct, the lenticular disk is a unique example of a token express­
ing a group. I assume that the prototype lenticular disk meant a "flock." 
Only in the late fourth or early third millennium can the impressed circular 
sign be identified as standing for a precise number : "ten animals ." 

Cylinders as well as lenticular disks, it seems, were used to count animals, 
with no specification of age and sex. Because sheep and goats were so com­
mon in Mesopotamia and Elam, it is probable that the animals in question 
were mostly small livestock. 

ANIMALS 

1 0  1 0  
� -- o --x 

The plain tokens, which were both the most common and the most an­
cient counters, stood for quantities of staple foods - grain and livestock -
and for measures of land. They gave rise to parallel sequences of impressed 
signs, the first being metrological units of cereals, the second standing for 
numbers of animals, and the third representing area of land. The tokens/ 
signs of these three sequences are not often combined in a single envelope 
or on the same tablet. In one instance, however, lenticular disks were asso­
ciated with cones in an envelope from Susa. 174 This particular account 
stood, perhaps, for quantities of fodder allotted to a number of animals . 

In sum, the meaning of the fourth-millennium plain tokens can be ex­
trapolated backward from the impressed signs of the fourth to the third 
millennia B .C .  But what about the cones, spheres, disks, and cylinders ex­
tracted from the prehistoric layers of the eighth to the fifth millennia B .C) 
Can one assume that they held the same significance as  those of  the fourth 
millennium? There is no way to know. The only clue they might hold is the 
fact that signs and symbols have a pervasive endurance which makes them 
withstand time in a unique fashion. This is exemplified, for example, by our 
symbols for numerals - r, 2, 3 , etc. - which have remained practically un­
changed since their inception in 700 B .C .  After all, symbols are instituted 
for the purpose of communication, and any deviation in their use would 
create miscommunication and confusion. Disjunction in symbolism, as ar­
gued by Terence Grieder, occurs only as a result of drastic social or environ­
mental change. 175 No such upheaval is known to have occurred between the 
Neolithic and the Chalcolithic period in the Near East. On the contrary, 
that time is known as a cultural plateau characterized by a great stability. 

Another vexing problem concerns whether or not cones, spheres, disks, 
and cylinders carried the same meaning from the Mediterranean coast to 
the Caspian Sea. While the question cannot be answered, several arguments 
offer support for the idea that they did. First, it is easier to borrow than to 
reinvent. Second, the cones, spheres, disks, and cylinders were among the 
easiest shapes to make and, according to the law of least effort, represented 
the most common staples : grain and animals . Now, cultivated grain and 



domesticated animals were .common throughout the entire Near East, malc­
ing it particularly easy to borrow the system wholesale. 
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I ncised Signs 

The tokens identified by pictographs likewise stood for units of merchan­
dise, leading to the conclusion that during its entire existence the token 
system was an accounting device restricted to keeping track of goods . Some 
of the complex tokens were used to keep accounts of animals and quantities 
of grain. They differed from the plain tokens, however, in showing greater 
precision. Cylinders and lenticular disks represented so many head of live­
stock but the complex counters indicated the species ("fat-tailed sheep,'' 
type 2: 15 ) ,  the sex ("ewe," type 3 :  54) , and the age ("lamb,'' type 3 :  14) . The 
quantum jump in the number of token types and subtypes which occurred 
in large cities about 3500 B .C .  seems to reflect a need for greater accuracy. 

On the other hand, most of the complex tokens found in the large cen­
ters of the fourth millennium B .C. stood for finished products, such as 
bread, oil, perfume, wool, and rope, and for items produced in workshops, 
such as metal, bracelets, types of cloth, garments, mats, pieces of furniture, 
tools, and a variety of stone and pottery vessels . The multiplication of to­
ken shapes in the protohistorical period, therefore, signals the addition of 
manufactured products to the goods accounted for in the temples . 

Accordingly, plain and complex tokens varied not only in their shapes, 
markings, and the way they were handled and stored but also in the types 
of commodities they represented. The plain tokens stood for products of 
the countryside, the complex ones for goods manufactured in cities . 

Numerals 

The invention of numerals on pictographic tablets provided a new formula 
to express numbers of units of goods . We know from the token contents of 
envelopes that tokens were repeated as many times as the number of items 
counted. "One jar of oil" was shown by one token standing for a jar of oil; 
"two jars of oil" by two such tokens, "three jars of oil" by three tokens, and 
so on (figs . 12 and 16) . This rudimentary system was replaced on picto­
graphic tablets by numerals or signs used to express abstract numbers, such 
as 1, 2, 3, etc. As a result, the pictographs were never repeated in a one-to-one 
correspondence to indicate the number of units involved, as was still the case 
for impressed signs . Instead, the pictographs were preceded by a numeral. 
For example, the sign for "jar of oiP' was preceded by the sign for 1, 2, 3, etc. 

The sign for 1 was a short wedge, identical to the sign for a small measure 
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of grain; 2, 3, 4-, 5 ,  etc. were indicated by two, three, four, or five wedges ; 
the sign for 10 was a circular sign, identical to that for a larger measure of 
grain. In the same fashion, the sign for 60 was a large wedge; for 600, a 
punched large wedge; and that for 3 ,600, a large circular sign . 1 76 It appears 
that the impressed signs, while retaining their primary meaning as grain 
measures, acquired a secondary meaning as numerals . This phenomenon of 
bifurcation is particularly explicit on tablets where, in the same text, iden­
tical signs are used alternately to express grain measures or numerals . Tab­
lets recording the rations allotted to workers, for example, feature the same 
signs to indicate the number of workers paid and the quantities of grain 
they received. 1 77 The same is true in the Proto-Elamite system of writing. 178 

Numerals created an economy of notation, since thirty-three jars of oil 
could be shown by six signs : three circles and three wedges . The importance 
of this bifurcation in the meaning of signs crucially marks a cognitive de­
parture in the quantification of goods . 

T H E  P LACE OF I M P R ESSED TAB LETS 

IN TH E EVO LUTION OF WRITI N G  

The impressed tablets constitute the third step in  the evolution from tokens 
to signs . They followed the stage of tokens and markings on envelopes and, 
in turn, were supplanted by pictography. 

The link between impressed tablets and envelopes is demonstrated by 
the many features they share . First, the impressed tablets adopted the same 
material from which envelopes were manufactured: they were modeled in 
clay. The tablets were also modeled in the same general shape and size as 
their immediate precursors . Adam Fallcenstein noted that the earliest pic­
tographic U rule tablets were sometimes strilcingly convex: perhaps they per­
petuated the roundish shape of the former envelopes . 1 79 Of course, enve­
lopes and tablets had a different structure . The envelopes were hollow, since 
their purpose was to hold and protect a number of tokens . As tokens came 
to be eliminated, the tablets were naturally solid. 

The seal impressions covering the entire surface of most envelopes and 
tablets constitute another important similarity between the two types of 
artifacts . Not only were these sealings made by the same types of seals -
namely, mostly cylinders and more rarely stamp seals - but they also 
showed similar patterns carved in the same style. Featured among the many 
motifs which occur on both types of artifacts, for example, are temple rep­
resentations and various types of vessels . 18° Furthermore, occasionally at 
Susa 1 8 1 as well as Urulc 182 a number of tablets and envelopes bore the im­
pression of the same seal, attesting that the two ways of keeping records 
were handled by the same temple services or individuals . 

Most important, the signs of the impressed tablets are comparable - in 
form, technique, and disposition - to the signs displayed on envelopes . 
First, the same signs reoccur on both types of artifacts . In particular, all the 
markings impressed on envelopes - short and long wedges, deep and shal-



low circles and ovals - continue unchanged in the repertory of signs on 
tablets . 183 The list of signs impressed on tablets, however, is longer than 
that of the markings on envelopes . This may be explained by the small sam­
pling of 19 envelopes bearing markings, compared to some 240 impressed 
tablets . Also, by the time tablets were in use, the scribes had already ex­
ploited further the possibilities offered by two-dimensionality, creating new 
signs . Thus, they manipulated the wedge, turning it sideways (sign rd) or 
doubling it (sign re) . 

Second, the techniques most frequently used to impress markings on 
envelopes prevailed on tablets . Thus, signs were still made by pressing to­
kens against the clay face of the tablets, as is visibly the case on Sb 2313 
(fig. 19 ) ; otherwise, it was usual to use a blunt stylus (fig. 18 ) . 

Third and finally, the signs were presented on the tablets in horizontal 
parallel lines, following the same hierarchical order as on the envelopes . 
One envelope from Susa, for example, displays a line of circular signs fol­
lowed by a line of wedges, in exactly tl1e same way signs were presented on 
a tablet. 184 In turn, this may reflect the hierarchical order and the parallel 
rows in which tokens were organized by prehistoric accountants . 

The function of impressed signs and of envelope markings, however, 
was radically different. The discrepancy lay in the role they played vis-a-vis 
the clay counters . On envelopes, for the convenience of accountants, the 
markings merely repeated the information encoded in the tokens within. 
By the tablet stage, however, tl1e signs had altogether replaced the tokens . 

The format inherited from the envelopes by the impressed tablets was to 
enjoy a long life. Clay continued to be used to make tablets, in the same 
cushion shape and bearing seal impressions, until the Christian era . 185 
Also, the same disposition and hierarchical ordering of signs persisted for 
centuries . 1 86 Even the function of the tablets remained mostly economic 
throughout the ages . The technique of writing, however, evolved from 
crudely impressed signs to the more legible incised pictographs and would 
later be done with a more functional triangular stylus . 

IMPRESSED 
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The Interpretation PART Two 





The Evolution of Symbols 
in Prehistory 

Individuals applied their minds to symbols rather than things and went beyond 
the world of concrete experience into the world of conceptual relations created 
within an enlat;ged time and space universe. The time world was extended beyond 
the range of remembered things and the space world beyond the range of known 
places. - HAROLD A. INNIS1 

IT rs THE NATURE of archaeological research to deal with data and their 
interpretation. In the following three chapters I use the facts as well as the 
hypotheses I have presented on the token system to reflect more broadly on 
the significance of tokens with respect to communication, social structures, 
and cognitive skills . 

The present chapter deals with the place of tokens among other prehis­
toric symbolic systems . After presenting relevant aspects of symbolism 
from the Paleolithic to the Neolithic period, I will analyze what the tokens 
owed to their antecedents, how they revolutionized the use of symbols, and 
how they presaged writing. 

SYM B O LS A N D  SIG N S  

Symbols are things whose special meaning allows us  to conceive, express, 
and communicate ideas . In our society, for example, black is the symbol of 
death, the star-spangled banner stands for the United States of America, 
and the cross for Christianity. 

Signs are a subcategory of symbols . Like symbols, signs are things which 
convey meaning, but they differ in carrying narrow, precise, and unam­
biguous information. Compare, for example, the color black, the symbol 
standing for death, with the sign "1 ." Black is a symbol loaded with a deep 
but diffuse significance, whereas 1 is a sign which stands unequivocally for 
the number "one." Symbols and signs are used differently: symbols help us 
to conceive and reflect on ideas, whereas signs are communication devices 
bound to action. 2 

Because the use of symbols is a characteristic of human behavior, it is by 
definition as old as humankind itself. 3 From the beginnings of humanity, 
symbols have encapsulated the knowledge, experience, and beliefs of all 
people. Humans, from the beginning, have also communicated by signs . 
Symbols and signs, therefore, are a major key to the understanding of 
cultures . 
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Symbols, however, are ephemeral and, as a rule, do not survive the so­
cieties that create them. For one thing, the meaning they carry is arbitrary. 
For instance, the color black, which evokes death in our culture, may just 
as well stand for life in another. It is a fundamental characteristic of symbols 
that their meaning cannot be perceived either by the senses or by logic but 
can only be learned from those who use them. 4 As a consequence, when a 
culture vanishes, the symbols left behind become enigmatic, for there is no 
longer anyone initiated into their significance. Thus, not only are symbolic 
relics from prehistoric societies extremely few, but those which are extant 
usually cannot be interpreted. 

LOW E R  AN D M I D D L E  PALEOLITH I C  SYM BOLS 

Although humans were present in the Near East starting in the Lower Pa­
leolithic period, as early as 600,000 years ago, no symbols have been pre­
served from these remote times . The first archaeological material attesting 
to the use of symbols in the Near East belongs to the epoch ofNeanderthal 
humans, the Middle Paleolithic period, as late as 60,000 to 25,000 B .c .  The 
data are threefold. First, pieces of ocher were recovered in the cave of Qaf­
zeh, Israel . 5 There is, of course, no way of knowing what ocher was used 
for at the time, but the red pigment suggests a symbolic rather than a func­
tional purpose, and some hypothesize it may have been used for body 
painting. The second set of evidence consists of funerary paraphernalia, 
such as flowers or antlers deposited in burial sites - for example, at Shani­
dar about 60,000 B .C. 6 and at Qafzeh.7  Although we shall never know the 
significance that ocher, flowers, and antlers may have had for Neanderthal 
humans, it is generally assumed that the red pigment and the funerary de­
posits were symbols carrying a magico-religious connotation. Accordingly, 
some of the earliest evidence of the use of symbols in the Near East suggests 
a ritual function. 

A third category of artifacts is bone fragments engraved with series of 
notches usually arranged in a parallel fashion, such as were recovered in the 
cave of Kebara. 8 These incised bones are important for the present study 
because they constitute the earliest known examples of manmade symbols 
in the Near East. Whereas at Shanidar Neanderthal humans conferred a 
meaning on pigments and flowers readily available in nature, the occupants 
of Kebara began modifying materials in order to translate ideas . 

U PP E R  PALEOLITH I C  AN D M ESOLIT H I C  SYM BO LS 

The same symbolic tradition continues in the Upper Paleolithic and the 
Mesolithic. The use of ocher is frequently attested, 9 and notched bones are 
part of the assemblages at Hayonim in Israel, ca. 28,000 B .C . ,  10 as well as at 
Jiita 1 1  and Ksar Akil in Lebanon, ca. 15,000-12,000 B .c .  A bone awl from 
Ksar Alcil measures about IO cm in length and bears some 170 incisions 
grouped along the shaft into four separate columns (fig. 27) . 12 Such arti-



facts are still present at Hayonim, 13 at other Natufian sites of the Levant, 14 
and even as far away as the Negev around rn,ooo B .C . 1 5  At the same time, 
sites from the Levant to Iraq produced pebbles and various limestone and 
bone implements engraved with parallel lines . 1 6  

A new category of iconic symbols i s  manifested in western Asia during 
the course of the Upper Paleolithic. At Hayonim, ca. 28,000 B .c . ,  these 
symbols take the shape of stone slabs bearing fine lines that suggest a 
horse. 1 7  The cave of Beldibi, Turkey, dated about 15,000 to 12,000 B .c . ,  
produced images of  a bull and a deer, traced with a flint on the cave wall 1 8 
and on pebbles . 19 

The function of the Paleolithic and Mesolithic incised bones and animal 
representations can only be hypothesized. Andre Leroi-Gourhan viewed 
the iconic representations as symbols of magico-religious significance. Ac­
cording to him, the animal images referred to the numinous, each species 
representing one manifestation of a complex cosmology.20 Leroi-Gourhan 
argued that these animal figures were symbols loaded with a deep meaning, 
serving as instruments of thought and making it possible to grasp the ab­
stract concepts of a cosmology. On the other hand, from the early days of 
archaeology, the notched bones have been interpreted as tallies, each notch 
representing one item of which to keep track.21 According to a recent 
theory of Alexander Marshack, the artifacts were lunar calendars, each in­
cised line recording one sighting of the moon. 22 The linear markings have 
been consistently viewed as referring to discrete and concrete entities . I sug­
gest, therefore, that we consider the notches as signs promoting the accu­
mulation of knowledge for specific ends . If these hypotheses are correct, 
the tallies constitute evidence that signs started being used in the Near East 
at least by the Middle Paleolithic period; and if the evidence reflects the 
facts, then the use of signs to communicate factual information followed 
the use of symbols in ritual. 

If indeed the incised bones are tallies, the Paleolithic and Mesolithic 
linear markings of Kebara, Hayonim, Ksar Akil, and Jiita are of consider­
able interest because they represent the first attempt at storing and com­
municating concrete information in the Near East. This first step in "data 
processing" signified two remarkable contributions . First, the tallies de­
parted from the use of ritual symbols by dealing with concrete data. They 

Fig. 27. Notched bone, 
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translated perceptible physical phenomena, such as the successive phases of 
the moon, rather than evoking intangible aspects of a cosmology. Second, 
the notched signs abstracted data in several ways : 

I .  They translated concrete information into abstract markings . 
2 .  They removed the data from their context. For example, the sighting 

of the moon was abstracted from any simultaneous events such as 
atmospheric or social conditions . 

3 .  They separated the lmowledge from the knower, presenting data, as 
we are told by Walter J. Ong23 and Marshall McLuhan, in a "cold" 
and static visual form, rather than in the "hot" and flexible oral me­
dium, which involves voice modulation and body gestures .24 

As a result, the graphic signs of Ksar Akil and Jiita not only brought about 
a new way of recording, handling, and communicating data, but generated 
an unprecedented objectivity in dealing with information. 

The tallies remained, however, a rudimentary device. For one thing, the 
notches were unspecific and could suggest an unlimited field of interpreta­
tions . Marshack postulates that the signs stood for phases of the moon; 
others have hypothesized that they served to keep a tally of animal kills . But 
there is no way to verify their meaning. In fact, the notched bones were 
limited to recording quantitative information concerning things lmown by 
the tallier but remaining enigmatic to anyone else. These quantities were 
entered according to the basic principle of one-to-one correspondence, 
which consisted in matching each unit of the group to be tallied with one 
notch. Moreover, because tallies used a single kind of marking - namely, 
notches - they could handle only one type of data at a time. One bone 
could keep track of one item, but a second bone was necessary in order to 
keep track of a second set of data. Therefore, this simple method of tallies 
would be adequate only in communities where just a few obvious items 
were being recorded, as seems to have been the case in the Upper Paleolithic 
period. 

It is certainly possible, of course, that the bone tallies were not the only 
devices for storing information before rn,ooo B .C .  It is even likely that, as 
in many preliterate societies, people during the Paleolithic and Mesolithic 
periods used pebbles, twigs, or grains for counting. If this was so, then 
these counters shared the same inadequacies as tallies . First of all, pebbles, 
like the notches along the shaft of a bone, lacked the capacity to indicate 
what item was being counted. Only the individual who made the markings 
or piled up a number of pebbles knew what things were being recorded. 
Second, because they were nonspecific, pebbles and twigs did not allow one 
to keep track of more than a single category at a time. A pile of pebbles, or 
one bone, could keep track of a sequence of days, but another pile and 
another bone would be necessary to handle quantities of, say, animals . 
Third and finally, it may be presumed that the loose counters were used, 
like tallies, in the cumbersome method of one-to-one correspondence -



each pebble or each twig standing for one unit, with no possibility of ex­
pressing abstract numbers . One day, for example, was represented by one 
pebble, two days by two pebbles, and so on. The loose counters facilitated 
data manipulation because they were easier to handle. On the other hand, 
the notched bones were more efficient for accumulating and preserving 
data, because the notches were permanent and could not be disassembled. 

N EOLITH I C  SYM BOLS 

The first agricultural communities of the Near East carried on the age-old 
symbolic traditions . Early farmers placed antlers in house foundations and 
painted their floors with pigments . 25 They also performed burial rituals that 
sometimes involved red ocher. 26 At that time, too, human and animal forms 
were translated into clay figurines .27 Finally, notched bones were still part 
of village assemblages .28 However, the practice of agriculture generated 
new symbols - no doubt as a result of a new economy and a new way of 
life .  The new symbols were different in form and content from anything 
used previously. These were the clay tokens modeled in distinctive shapes, 
each representing a precise quantity of a product. 

A New Form 

The primary singularity of the tokens was that they were entirely manmade. 
In contrast to pebbles, twigs, or grains put to a secondary use for counting, 
and in contrast to tallies, which communicated meaning by slightly altering 
a bone, tokens were artifacts created in specific shapes, such as cones, 
spheres, disks, cylinders, and tetrahedrons, from an amorphous clay mass 
for the unique purpose of communication and record keeping. 

The tokens were an entirely new medium for conveying information. 
Here the conceptual leap was to endow each token shape, such as the cone, 
sphere, or disk, with a specific meaning. Consequently, unlike markings on 
tallies which had an infinite number of possible interpretations, each clay 
token was itself a distinct sign with a single, discrete, and unequivocal sig­
nificance. While tallies were meaningless out of context, tokens could al­
ways be understood by anyone initiated into the system. The tokens, there­
fore, presaged pictography: each token stood for a single concept. Like the 
later Sumerian pictographs, the tokens were "concept signs ." 29 

The greatest novelty of the new medium, however, was that it created a 
system. There was not just one type of token carrying a discrete meaning 
but an entire repertory of interrelated types of tokens, each with a corre­
sponding discrete meaning. For example : besides the cone, which stood for 
a small measure of grain, the sphere represented a large measure of grain, 
the ovoid stood for a jar of oil, and so on. The system made it feasible to 
simultaneously manipulate information concerning different categories of 
items, resulting in a complexity of data processing never reached previously. 
It thus became possible to store with precision unlimited quantities of in-
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formation concerning an infinite number of goods without the risk of de­
pending on human memory. Furthermore, the system was open; that is to 
say, new signs were added when necessary by creating new token shapes, 
and the ever-increasing repertory constantly pushed the device to new fron­
tiers of complexity. 

The token system was, in fact, the first code - the earliest system of signs 
used for transmitting information. First of all, the repertory of shapes was 
systematized; that is to say, all the various tokens were systematically re­
peated in order to carry the same meaning. A sphere, for example, always 
signified a particular measure of grain. Second, it may be presumed that 
tokens were used according to a rudimentary syntax. It is likely, for ex­
ample, that the counters were lined up on the accountant's table in a hier­
archical order, starting on the right with tokens representing the largest 
units . That was how the Sumerians organized signs on a tablet, and it is 
logical to assume that the procedure was inherited from former usage in 
handling tokens . The fact that the tokens were systematized also had a 
great impact on their expansion. The token system was transmitted as a 
full-fledged code from community to community, ultimately spreading 
throughout the entire Near East, with each token form preserving the same 
meanmg. 

The token system owed little to the Paleolithic and Mesolithic periods . 
The choice of material for manufacturing the counters was a novelty: clay 
had been ignored by hunters and gatherers . Clay proved particularly advan­
tageous since it is found abundantly in nature and is easy to work. Its re­
markable plasticity when wet made it possible for villagers to create, with 
no tools and no great skill, an indefinite number of forms which became 
permanent when dried in the sun or baked in an open fire or oven. 

The format of movable units was probably one of the very few features 
that tokens adopted from the past, perhaps having been inspired by a for­
mer usage of counting with pebbles, shells, twigs, or grains . Such a format 
enhanced data manipulation, since the small tokens could be arranged and 
rearranged at will into groups of any composition and size, .  while notches 
engraved on tallies were fixed and irreversible. 

Otherwise, the various token shapes have no known Paleolithic or Me­
solithic antecedents . But the counters have the merit of bringing together 
as a set, for the first time, each of the basic geometric shapes, such as the 
sphere, cone, cylinder, tetrahedron, triangle, quadrangle, and cube (the lat­
ter surprisingly rarely) . 30 It is difficult to evaluate which of these forms 
were inspired by everyday life commodities and which were fully abstract. 
Among the latter, the cylinders and lenticular disks, which represented, al­
ternatively, one unit and a group of animals, are visibly arbitrary. Others, 
such as the cone and ovoid, which stand respectively for a measure of 
grain and a unit of oil, were probably iconic, depicting a small cup and a 
pointed jar. Still other tokens, in the shape of animal heads, were natural­
istic depictions . 



A New Content 

The token system was also unique in the kind of information it conveyed. 
Whereas Paleolithic iconic art probably evoked cosmological figures, and 
whereas Paleolithic or Mesolithic tallies may have counted time, the tokens 
dealt with economic data : each token stood for one precise amount of a 
commodity. As noted above, the cone and the sphere represented measures 
of grain probably equivalent to our liter and our bushel, respectively; the 
cylinder and lenticular disk showed numbers of animals ; the tetrahedrons 
were units of work; and so on. 

Moreover, unlike tallies, which recorded only quantitative information, 
the tokens also conveyed qualitative information. The type of item counted 
was indicated by the token shape, while the number of units involved was 
shown by the corresponding number of tokens . For example, one bushel of 
grain was represented by one sphere, two bushels of grain by two spheres, 
and (as shown in fig. 28) five bushels corresponded to five spheres . There­
fore, like the previous tallies, the token system was based on the simple 
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principle of one-to-one correspondence. This made it cumbersome to deal 
with large quantities of data, since humans can only identify small sets by 
pattern recognition. There are a few instances of tokens, though, which 
stood for a collection of items . Among them, the lenticular disk stood for a 
"flock" (presumably ten sheep) . The large tetrahedron may have repre­
sented a week's work or the work of a gang - compared with the small 
tetrahedron, expressing one man-day's work. 

The tokens lacked a capacity for dissociating the numbers from the items 
counted: one sphere stood for "one bushel of grain," and three spheres 
stood for "one bushel of grain, one bushel of grain, one bushel of grain." 
This inability to abstract numbers also contributed to the awkwardness of 
the system, since each collection counted required an equal number of to­
kens of a special shape. Furthermore, the number of types and subtypes of 
tokens multiplied over time in order to satisfy the growing need for more 
specificity in accounting. Thus, tokens for counting sheep were supple­
mented by special tokens for cow1ting rams, ewes, and lambs . This prolif­
eration of signs was bound to lead to the system's collapse. 

The Neolithic symbolic system of clay tokens superseded the Paleolithic 
tallies throughout the Near East because it had the following advantages : 

A. The system was simple. 
I. Clay was a common material requiring no special skills or tools to 

be worked. 
2. The forms of the tokens were plain and easy to duplicate . 
3 .  The system \Vas based on a one-to-one correspondence, which is the 

simplest method for dealing with quantities . 
4. The tokens stood for units of goods . They were independent of pho­

netics and could be meaningful in any dialect. 
B. The code allowed new performances in data processing and com­

munication. 
I. It was the first mnemonic device able to handle and store an unlim­

ited quantity of data. 
2. It brought more flexibility in the manipulation of information by 

making it possible to add, subtract, and rectify data at will. 
3 .  It enhanced logic and rational decisionmaking by allowing the scru­

tiny of complex data. 

As will be discussed in the next chapter, the code was also timely. It fulfilled 
new needs for cow1ting and accounting created by agriculture.  It was an 
intrinsic part of the "Neolithic Revolution" spreading throughout the en­
tire region of the Near East, wherever agriculture became adopted. 

A TU R N I N G  P O I N T  I N  C O M M U N ICATI O N  AN D DATA STORAGE 

The Neolithic token system may be considered as the second step in the 
evolution of communication and data processing. It followed the Paleo-



lithic and Mesolithic rnnemonic devices and preceded the invention of pic­
tographic writing in the urban period. The tokens are the link, therefore, 
between tallies and pictographs . They borrowed elements from such Paleo­
lithic antecedents as the tallies or pebbles used for counting. On the other 
hand, the cow1ters already presaged writing in many important ways . 

The main debt of the token system to Paleolithic and Mesolithic tallies 
was the principle of abstracting data. Like tallies, tokens translated concrete 
information into abstract markings, removed the data from their context, 
separated the knowledge from the knower, and increased objectivity. The 
format of small movable counters was probably inherited from a former 
usage of counting with pebbles, shells, or seeds . Most important, the to­
kens acquired from tallies and pebbles their cumbersome way of translating 
quantity in one-to-one correspondence. 

On the other hand, the tokens were new symbols which laid the ground­
work for the invention of pictographic writing. In particular, they presaged 
the Sumerian writing system by the following features :  3 1  

r .  Semanticity: Each token was meaningful and communicated infor­
mation. 

2. Discreteness: The information conveyed was specific. Each token 
shape, like each pictograph, was bestowed a unique meaning. The 
incised ovoid, for example, like the sign ATU 733 ,  stood for a unit 
of oil. 

3. Systematization: Each of the token shapes was systematically re­
peated in order to carry the same meaning. An incised ovoid, for 
example, always signified the same measure of oil . 

4. Codification: The token system consisted of a multiplicity of inter­
related elements . Besides the cone, which stood for a small measure 
of grain, the sphere represented a larger measure of grain, the ovoid 
meant a j ar of oil, the cylinder an animal, and so on. Consequently, 
the token system made it feasible, for the first time, to deal simulta­
neously with information concerning different items . 

5 .  Openness: The repertory of tokens could be expanded at will by cre­
ating furtl1er shapes representing new concepts . The tokens could 
also be combined to form any possible set. This made it feasible to 
store an unlimited quantity of information concerning an unlimited 
number of items . 

6 .  Arbitrariness: Many of the token forms were abstract; for example, 
the cylinder and lenticular disk stood respectively for one and ten ( I )  
animals . Others were arbitrary representations ; fo r  instance, the 
head of an animal bearing a collar symbolized the dog. 

7. Discontinuity: Tokens of closely related shapes could refer to unre­
lated concepts . For example, the lenticular disk stood for ten( I )  ani­
mals, whereas the flat disk referred to a large measure of grain. 

8 .  Independence of phonetics: The tokens were concept signs standing for 
units of goods . They were independent of spoken language and 
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phonetics and thus could be understood by people speaking differ­
ent tongues. 

9. Syntax: The tokens were organized according to set rules . There is 
evidence, for example, that tokens were arranged in lines of counters 
of the same kind, with the largest units placed at the right. 

ro . Economic content: The tokens, like the earliest written texts, were lim­
ited to handling information concerning real goods . It is only cen­
turies later, about 2900 B .c . ,  that writing began to record historical 
events and religious texts. 

The chief drawback of the token system was its format. On the one hand, 
three-dimensionality gave the device the advantage of being tangible and 
easy to manipulate . On the other hand, the volume of the tokens consti­
tuted a major shortcoming. Although they were small, the counters were 
also cumbersome when used in large quantities . Consequently, as is illus­
trated by the small number of tokens held in each envelope, the system was 
restricted to keeping track of small amounts of goods . The tokens were also 
difficult to use for permanent records, since a group of small objects can 
easily be separated and can hardly be kept in a particular order for any 
length of time. Finally, the system was inefficient because each commodity 
was expressed by a special token and thus required an ever-growing reper­
tory of counters . In short, because the token system consisted of loose, 
three-dimensional counters, it was sufficient to record transactions dealing 
with small quantities of various goods but ill-suited for communicating 
more complex messages . Other means, such as seals, were relied upon to 
identify the patron /recipient in a transaction. 

In turn, tl1e pictographic tablets inherited from tokens the system of a 
code based on concept signs, a basic syntax, and an economic content. 

unlike a group of loose, three-dimensional tokens, pictographs held infor­
mation permanently. Second, the tablets accommodated more diversified 
information by assigning specific parts of the field for the recording of par­
ticular data. For example, signs representing the sponsor /recipient of the 
transaction were systematically placed below the symbols indicating goods . 
In this fashion, the scribe was able to transcribe information such as "ten 
sheep (received from) Kurlil" even though no particular signs were available 
to indicate verbs and prepositions . Third, writing put an end to the repeti­
tion in one-to-one correspondence of symbols representing commodities 
such as "sheep" (ATU 761/ZATU 571) or "oil" (ATU 73 3/ZATU 393) .  Nu­
merals were created. From then on, these new symbols, placed in conjunc­
tion with the signs for particular goods, indicated the quantities involved. 
Fourth, and finally, writing overcame the system of concept signs by be­
coming phonetic and, by doing so, not only reduced the repertory of sym­
bols but opened writing to all subjects of human endeavor. 



THE FIRST TRACES of visual symbols in the prehistoric Near East date to 
the Mousterian period, ca. 60,000 -25,000 B .c.  These symbols, which con­
sisted of funerary offerings and perhaps body paintings, show that Nean­
derthal humans had developed rituals in order to express abstract con­
cepts . 32 The earliest evidence of signs ( ? ) ,  in the form of notched tallies, also 
date from the Middle Paleolithic. Assuming that the archaeological data 
reflect the facts, those data suggest that symbolism was used both in rituals 
and, at the same time, for the compilation of concrete information. 

From its beginnings in about 30,000 B .c . ,  the evolution of information 
processing in the prehistoric Near East proceeded in three major phases, 
each dealing with data of increasing specificity. First, during the Middle and 
late Upper Paleolithic, ca. 30,000 -12,000 B .C . ,  tallies referred to one unit 
of an unspecified item. Second, in the early Neolithic, ca. 8000 B .c . ,  the 
tokens indicated a precise unit of a particular good. With the invention of 
writing, which took place in the urban period, ca. 3rno B .c . ,  it was possible 
to record and communicate the name of the sponsor /recipient of the mer­
chandise, formerly indicated by seals . 

The Neolithic tokens constitute a second step, and a major turning 
point, in information processing. They inherited from Paleolithic devices 
the method of abstracting data. The system of tokens can be credited as the 
first use of signs to manipulate concrete commodities of daily life, whereas 
Paleolithic symbols dealt with ritual and whereas tallies (perhaps) recorded 
time. The simple but brilliant invention of clay symbols which represented 
basic concepts provided the first means of supplementing language. It 
opened new avenues of tremendous importance for communication, pro­
viding the immediate background for the invention of writing. 
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Tokens : The Socioeconomic 
Implications 

As a cultural system becomes institutionalized and achieves greater growth, there 
inevitably results greater abstraction. - RAYMOND L. WILDER 1 

IN THE PRESENT CHAPTER, I will show how society influenced each 
phase of the development of prehistoric reckoning technology. Tallies, plain 
tokens, and complex tokens were different because each fulfilled the needs 
of a distinct economy and social organization. Writing, on the other hand, 
was the result of other stimuli. 

RECKO N I N G  TEC H N O LOGY AN D ECON O MY 

Economic life influenced prehistoric reckoning technologies by dictating 
what was being counted. Tallies, plain tokens, and complex tokens kept 
track of vastly different items : the former recorded time, whereas the latter 
two computed agricultural products and manufactured goods . 

Hunting and Gathering 

Contrary to a common misconception, the exchange of goods seems to 
play no role in the development of reckoning technology, presumably be­
cause during the Paleolithic period, foodstuffs and raw materials were 
traded on a reciprocal basis, which did not call for any accounting or record 
keeping. 2 There is no visible link between either tallies or tokens and the 
long-distance traffic in obsidian. It is well documented that this volcanic 
glass was already exchanged in the Mesolithic period, prior to the invention 
of clay counters . As with other goods, this trade did not require accounting, 
for obsidian too was bartered or presented as a ceremonial gift. 3 The trans­
actions were carried out face to face and, like local trade, did not need 
recording.4 

According to Alexander Marshack, the first item counted was time. Each 
notch engraved on a bone represented one sighting of the moon. 5 The 
theory that tallies were calendars is plausible because lunar notations would 
make it possible for dispersed communities to gather at intervals to reaffirm 
their ties and celebrate rituals . 

C HAPT E R  SIX 
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Farming 

What was it that made accounting necessary in 8000 B .c . ? For an entirely 
new token system was created at that time to keep track of goods . The 
earliest clay counters consisted mostly of plain spheres, cones, disks, and 
cylinders . Since these tokens seem to stand for quantities of cereal and units 
of animal count, we may conclude that grain and flocks played a predomi­
nant role in the first accounting. 

Mureybet, in Syria, presents convincing evidence that the invention of 
tokens was directly related to the cultivation of cereals . The site, occupied 
between 8500 and 7000 B .C . ,  was first settled (levels I and II) by a hunting 
and gathering community which did not use clay counters . Tokens ap­
peared in level III, about 8000 B .C . ,  coinciding with the first signs of agri­
culture . 6 The synchronic occurrence of tokens and plant domestication in 
Mureybet III was not coincidental; rather, it demonstrates that agriculture 
brought about a need for accounting. In fact, in each of the five sites which 
yielded the earliest tokens, the invention of clay counters was consistently 
related to evidence that grain was harvested or hoarded. Sickle blades were 
part of the tool kit at Tepe Asiab and Ganj Dareh. 7 Silos were an important 
feature at Mureybet III, Cheikh Hassan, and Tell Aswad. 8 

Local and long-distance trade continued to have little impact on reck­
oning in the Neolithic. This is shown by the striking discrepancy between 
the distribution of sites yielding obsidian and those holding tokens . Ganj 
Dareh, for example, had tokens but no obsidian, while c;atal Hi.iyilk had 
plenty of obsidian but no tokens .9  

Industry 

Industry gave a major boost to the token system, as shown by the multipli­
cation of new types and subtypes of fourth-millennium tokens standing for 
manufactured goods . The complex tokens featured finished products typi­
cal of urban workshops, such as textiles, garments, vessels, and tools ; pro­
cessed foods, such as oil, bread, cakes, and trussed ducks ; and luxury goods, 
such as perfume, metal, and jewelry. 

The development of complex tokens was not, however, related to trade. 
Quite to the contrary, the deep sounding of Uruk shows no correspon­
dence between the volume of imported raw materials, such as alabaster, 
flint, obsidian, and copper, and the frequency of tokens . 1 0  Although the 
temple was probably involved in securing these substances from distant 
markets, that involvement is not reflected in the records . 

Nor is there the slightest indication that any of the tokens included in 
envelopes, or any of the signs on impressed tablets, stood for imported 
luxury goods . The evidence consists mostly of plain tokens and impressed 
signs representing, presumably, local agricultural staples such as grain and 
animals . The few complex tokens (e .g. ,  parabolas) included in the Uruk 
envelopes stood seemingly for such typical Sumerian products as garments . 



Moreover, the quantities handled are typically small: the tokens included in 
envelopes represent the equivalent of about five bushels of grain, or five sila 
of oil, which could hardly sustain any sizable long-distance trade. 

The impressed and pictographic tablets continued to deal with the same 
kinds of goods as the token system, and in the same quantities, showing 
that writing was not indebted to any visible change in the economy. The 
Uruk tablets, lilce the envelopes filled with counters and the strings of to­
kens at Habuba Kabira, recorded small amounts of basic products such as 
grain, animals, oil, garments, and textiles . 1 1  

In sum, developments in farming and industry played a major role in the 
development of the token system. Cultivation of cereals was directly related 
to the invention of plain tokens, and the complex counters are linked to the 
beginning of industry. Trade, however, played no visible role in the creation 
of reckoning technology. 

RECKO N I N G  TEC H N O LOGY AN D SOCIAL O RGAN I ZATI O N  

Social organization determined the function o f  counting. After changes in 
the economy, it was the second most significant factor in the development 
of prehistoric reckoning technology. 

There are two main functions of counting: computing and accounting. 
Computing consists of malcing calculations . Accounting) on the other hand, 
entails keeping track of entries and withdrawals of commodities . It is my 
contention that, computing (of time) took place within egalitarian soci­
eties, but that the origin of accounting must be assigned to ranked societies 
and the state. In other words, it was not simply hoarding grain or produc­
ing manufactured goods that brought about accounting : social structures 
played a significant role. 

Egal itarian Societies 

There is no archaeological evidence for accounting during the Paleolithic 
period. Nor is that fact surprising: hunters and gatherers subsist essentially 
from daily catches and do not accumulate much in the way of goods . 12 The 
hunter-gatherer economy, therefore, had no need for accounting, and nei­
ther did their social organization. It is assumed that Paleolithic societies 
were egalitarian and that, as in modern hunting-and-gathering societies, 
each individual received a specific share of the common resources according 
to his status (again, requiring no accounting or record keeping) . 13 Tallies 
for computing time, it would appear, met all the counting needs of Paleo­
lithic groups prior to the rise of a formal social organization. 

Rank Societies 

Tokens constitute the first evidence for accounting. They were not a corol­
lary of mere farming but, rather, of the social structures which derived from 
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agriculture. I borrow the term rank society) coined by Morton Fried, to ex­
press the organizational changes which became necessary for maintaining 
stability in village farming communities . 14 The most important aspect of 
these social changes with respect to the present study is the creation of an 
elite overseeing a redistributive economy. 1 5  It is assumed that ranked soci­
eties had redistribution as a major factor in their economy, with the head­
man acting as central collector and redistributor. 16  The fact that tokens 
were directly implemented in these events is suggested by three sets of 
data : ( r ) the context of the first counters at Mureybet; ( 2) the tokens laid in 
burials; and ( 3 )  the textual and art evidence of the late fourth and third 
millennia B .c .  

The First Tokens at Mureybet 
At Mureybet the first tokens coincided with farming and with a consider­
able demographic growth. Mureybet III expanded from a small compound 
of . 5 hectare to a village of 2 or 3 hectares . 17 It is difficult to evaluate the size 
of the population, but it is thought that the community would have ex­
ceeded three hundred individuals, the maximum number considered man­
ageable by an egalitarian system. The first token assemblage of Mureybet 
III coincided, then, with a new social organization. 18 

Tokens as Funerary Offerings 
Because of the rarity of funerary tokens, together with their association 
with rich burial deposits and with artifacts symbolizing power, we know 
that the counters belonged not to the masses but to a privileged elite. Tomb 
107 at Tepe Gawra, the only interment associated with a shrine, was surely 
the tomb of an important individual. 19 The fact that his funerary offerings 
consisted of nothing more than six spheres implies tl1at the counters were a 
status symbol. The use of counters as status symbols in prehistory is not 
surprising. Indeed, it is to be expected that numeracy in prehistory played 
the same role as literacy in historical times . Consequently, the individuals 
who practiced the art of counting in prehistory enjoyed the same prestige 
as the scribes in later times . 

Furthermore, the isolated deposits of tokens in the children's graves of 
Tell es-Sawwan and Tepe Gawra support the common view that the youths 
were the progeny of members of the elite. 20 In this case, tokens perhaps 
signified that the children \Vere not only destined to power but were to be 
trained in the art of counting. The high status of preliterate administrators 
is not unique to the ancient Near East but is instead a common phenome­
non. In fact, the use of counting devices as status symbols in funerary set­
tings is a tradition known in distant societies . It was customary among the 
Incas of Peru, for example, to bury high officials with their qui pus . 2 1 

Textual Evidence 
The token system implemented the redistributive economy. The economic 
tablets of the fourth and third millennia serve to illustrate how prehistoric 
counters played tl1e same role as writing during the historical period. 



Third Millennium B . C. In the Early Dynastic period, writing dealt with 
temple and palace administration. The tablets of Tello recorded with scru­
pulous detail the movement of goods in and out of the palace and the 
temples .22 Entries consisted of yields from the estates and offerings from 
worshipers . Disbursements were rations of barley, beer, and other com­
modities allotted to members of the royal family and to temple dependents, 
as well as expenditures for sacrifice, fodder for the flocks, and so on. The 
most obvious function of writing, therefore, was keeping account of the 
resources generated by the palace and the temple and recording their 
redistribution. 

Another, more important function of writing was one of control. The 
tablets were official receipts of commodities delivered by individuals or 
guilds . They registered the following: (1 ) the items received and their quan­
tity; (2) the name of the donor; ( 3 )  the date of the delivery, that is to say, a 
certain festival celebrated at the temple in honor of a divinity; and ( 4) the 
administrator who checked the commodities . It now seems well established 
that the so-called gifts for the gods, listed on the tablets, were in fact man­
datory. High officials, for example, were required to present a lamb or a kid 
at the monthly festival celebrated at the temple, whereas fishermen had to 
produce a specific quantity of fish. 23 The written receipts made it possible 
for the leadership to regulate the amount of goods to be contributed by the 
community and to enforce their delivery. Writing, therefore, bestowed on 
the ruler effective control over the input of assets . By making the adminis­
tration accountable for the goods received, the written receipts also con­
veyed mastery over the redistribution of these commodities . In other 
words, writing endowed the third-millennium kings with full control over 
communal resources . Writing was the backbone of the economy of redis­
tribution - an economy that brought prosperity to Sumer. 

]emdet Nasr Period Like those of the third millennium, the economic texts 
of Uruk III, or the Jemdet Nasr period (dated 3000 -2900 B .c . ) ,  served to 
control the input and output of communal goods . At Urulc, the tablets be­
longed to the temple of the goddess Inanna. Like the tablets of Tello, they 
featured (1 ) small quantities of goods, (2) the name of an individual, prob­
ably the donor, (3) the symbol of a god, presumably at whose festival the 
offering was made, and ( 4) an administrative service identified by a seal. 

Uruk Period In turn, it is clear that the fourth-millennium tokens, held by 
strings or enclosed in envelopes, assumed the same function of control in 
the redistributive economy as the tablets . Tokens and pictographic tablets 
belonged to the same temple areas and dealt with identical goods in similar 
quantities . At Uruk, tablets, envelopes, and tokens belonged to the same 
Eanna precinct. The symbols used in both media refer to the same com­
modities - mostly grain, animals, textiles, and garments . The small number 
of tokens enclosed in each envelope corresponds with the small quantities 
of goods recorded on the third-millennium tablets . 

The textual evidence of the protoliterate period demonstrates that, be-
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fore kingship, the main components of the Near Eastern redistributive sys­
tem already consisted of ( r ) a religious ideology, ( 2) a leadership acting as 
the central collector and redistributor, ( 3 )  laborers generating a surplus, and 
( 4-) a reckoning technology to administer/control the goods . Like the third­
millennium cuneiform tablets, the pictographic records were the key to a 
privileged access to community properties and the key to power. 

The Art Evidence 
The delivery of offerings was a leitmotiY of Sumerian art in the third mil­
lennium B . c . ,  as it was of the cuneiform tablets . Relief carvings show the 
lung and his queen( ? )  banqueting while commoners deliver offerings, in­
cluding animals on the hoof and j ars of goods (fig. 29 ) . The scene probably 
depicts the pomp of monthly festivals organized at the temple, when offer­
ings were delivered in honor of deities of the Sumerian pantheon. The mo­
tif, in other words, illustrates how temple, Icing, and commoners interacted 
in the economy of redistribution. 24 

The famous vase of Uruk III leaves no doubt that the economy of redis­
tribution was already ritualized by the end of the fourth millennium B. c. It 
features a procession of nude worshipers who, carrying j ars and baskets, are 
following the priest-king, or En; in festive attire, wearing a long lcilt, the 
En is proceeding toward the gate of the Inanna temple, where accwnulated 
goods are shown (fig. 30) . 

The seals of the Uruk period farther illustrate that an economy of redis­
tribution was already in place by 3500 B . C .  Time and time again, they de­
pict lines of worshipers bringing food and luxury goods to the temple, 25 
whereas the priest-Icing contributes an animal. These images demonstrate 
that the temple economy of redistribution was already perfected. 



In sum, the art and cuneiform texts of the better-known third millen­
nium B . C .  offer an insight into the meaning and function of the more 
enigmatic protoliterate texts and the tokens that preceded them. The depic­
tions of banquets and gift presentations in various art forms suggest that, 
during the period from 3500 to 2500 B . C . ,  Sumer had a redistribution 
economy involving three main components : (r ) a temple which conferred 
meaning and pomp on the act of giving; ( 2) an elite who administered the 
communal property; and ( 3 )  commoners who produced surplus goods and 
surrendered them to the temple. This redistributive economy relied upon a 
system of record keeping and, indeed, could not have succeeded without it. 
This function was fulfilled in the third millennium B . C .  by cuneiform writ­
ing and, going further back in time, by pictographic writing and tokens . 

The State 

Plain tokens were linked to the rise of rank society, but it was the advent of 
the state which was responsible for the phenomenon of complex tokens . 
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Complex counters belong to the Mesopotamian temple institution, where 
they coincided with such socioeconomic changes as monumental architec­
ture, the monopoly of force, and bureaucracy which point to new strategies 
in pooling communal resources . 

Complex Tokens and The Rise of the South Mesopotamian Temple 
The chronology of the complex tokens as established by the deep sounding 
of Eanna shows that complex counters came and went with the rise and fall 
of the Uruk temple. The first complex tokens coincided with the establish­
ment of the sanctuary and with the decoration of public architecture with 
cone mosaics ; the token system was at its peak during the precinct's era of 
splendor; and, finally, the disappearance of the counters coincided with the 
destruction of Eanna in level Na. The direct relationship of this new ac­
counting device - complex tokens with the development of the Meso­
potamian temple is significant because it implies that the changes in the 
token system played a role in the rise of the state. 

Changes in Redistribution: Taxation 
The emergence of the temple brought a major transformation to the 
economy of redistribution by establishing taxation - i .e . ,  the obligation for 
all individuals or guilds to deliver a fixed amount of goods in kind, under 
penalty of sanctions . The complex tokens played a part in the collection of 
taxes and tribute that is typical of a state economy. 

Monumental Architecture Monumental architecture required a quantmn 
jump in the amount of resources available to the community, implying a 
system of taxation. The U ruk Stone Cone Temple in levels VI -V ofEanna, 
covered with colorfol stone mosaics, or the Limestone Temple in level V 
meant large expenditures for materials . It is not surprising, therefore, that 
the earliest monumental structures corresponded with new ways of pool­
ing surpluses, as well as with new ways of administering those surpluses, 
including a more precise accounting method. The construction of public 
buildings also required a large work force, suggesting new ways of control­
ling labor, such as the corvee ( i .e . ,  labor exacted from individuals at little or 
no pay or instead of taxes) .  

Changes in Leadership: The Monopoly of Force The levying of taxes also pre­

supposes a coercive system to enforce their collection. The South Mesopo­
tamian temple was the catalyst that produced a new type ofleader, one who 
had the power of sanctions. This important development in political au­
tl1ority may be illustrated by sealings picturing nude men, hands tied at the 
back, being clubbed in the En's presence (fig. 31) . 26 This motif has often 
been viewed as representing prisoners of war, but the fact that the individ­
uals are not shown with tl1e unusual hairdos denoting foreigners in Sume­
rian art suggests that we may just as well interpret this scene as depicting 
the sanctions needed to enforce the delivery of dues to the temple. 



The DeJJelopment of Bureaucracy Tax collection increased the need for as­
sembling, manipulating, and storing more data with greater accuracy. 
This explains the appearance of new methods for controlling goods : com­
plex tokens, envelopes, bullae, cylinder seals, and a system of weights and 
measures . 

Taxation put new demands on the fourth-millennium bureaucracy 
which were fulfilled by the complex tokens . The new system, utilizing a 
greater variety of counters, made it possible to keep a more accurate ac­
count of the dues delivered to the temple. Complex tokens indicated with 
greater specificity the species, age, and gender of animals . For example, they 
differentiated between rams, ewes, or lambs, whereas the plain cylinders 
simply acknowledged numbers of unspecified domesticates . Complex to­
kens recorded quantities of wheat or barley, whereas the plain cones and 
spheres simply stood for quantities of grain. The multiplication of counter 
shapes and markings also denotes a quantum jump in the number of items 
accounted for. The additional shapes show that the levied commodities in­
cluded processed foods (bread, oil, or trussed ducks) ,  manufactured prod­
ucts (wool, cloth, garments, mats, rope, pieces of furniture, and tools) ,  and 
precious materials (perfume and metal) . The novelty, obviously, was not 
the existence of such items as bread, oil, cloth, pots, axes, and perfume; 
these had been around for a long time. What was new was that manufac­
tured and finished products were being accounted far, which had not been 
true previously. 

Even more important, the levy of taxes made it necessary to keep track 
of what had not been delivered, what was still owed to the temple. The 
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accounting for unpaid taxes, in turn, increased the need for archives, per­
haps explaining the invention of envelopes and bullae. Accordingly, the pre­
served accounts may have represented payments to be completed at a future 
date - for example, after the next harvest. This would account for the many 
sealings featured on each envelope, since differing payments would involve 
the authorization of several echelons in the administrative hierarchy. As En­
rica Fiandra suggests, the two, three, and four seals applied on envelopes 
and solid bullae could correspond to signatures at several hierarchical levels, 
such as accountants, controllers, supervisors, or superintendents . 27 

The changes in the token system did not occur in isolation but coincided 
with a major transformation in the practice of sealing goods . Cylinder seals 
replaced the former stamp seals . The continuous imprint produced by cyl­
inder seals was more efficient for authenticating goods and records . More­
over, the depiction of entire scenes on the sealings brought new possibilities 
of communicating information. 

Finally, the creation of weights and measures in the Uruk period dem­
onstrated a greater concern for precision in handling goods . 28 Thomas W. 
Beale has made the case that the beveled-rim bowls recovered by the thou­
sands in the major fourth-millennium sites served as measuring devices . 29 
There can be no doubt that all these administrative innovations were re­
sponses to the profound socioeconomic changes that surrounded the birth 
of the state - in particular, to the need for enforcement of deliveries of 
goods owed to the temple. 

The Levy of Tribute Complex counters occurred not only in Mesopotamia 
but also in Elam and Syria. In all three regions, however, the phenomenon 
was restricted to sites such as Susa and Habuba Kabira, which shared the 
same monumental architecture decorated with cone mosaics, 30 cylinder 
seals featuring the En, beveled-rim bowls, envelopes, and bullae. This dis­
tinctive bureaucratic assemblage, which is the hallmark ofU ruk, indicates a 
Mesopotamian presence in neighboring countries and probably identifies 
places paying tribute to the South Mesopotamian temple. The splendors of 
Eanna V and VI may be explained by the influx of tribute from neighboring 
regions, and it could even be postulated that complex tokens, envelopes, 
and bullae were instrumental in that process.  

IN THIS CHAPTER I have discussed how the function of the tallies and 
tokens reflected the economy and the political system of the cultures that 
used them. Whereas simple reckoning was sufficient in hunting and gath­
ering societies, the economy of redistribution typical of the ancient Near 
East made accounting necessary. The plain counters used to pool commu­
nal resources in pre-urban economies were no longer adequate for the early 
state bureaucracy. Complex tokens were developed to handle with greater 
efficiency and precision the larger volume of goods generated by taxation 
and the levy of tribute. 



Counting and the 
Emergence of Writing 

Mathematics is) of course) a part of culture. Every people inherits from its prede­
cessors or contemporary neighbors) along with ways of cooking) marrying) worship­
ing) etc.) ways of counting) calculating) and whatever else mathematics does . . . .  
Whether a people counts by fives) tens) twelves or twenties; whether it has no words 
for cardinal numbers beyond s) or possesses the most modern and highly developed 
mathematical conceptions) their mathematical behavior is determined by the 
mathematical culture which possesses them. - LESLIE A. WHITE1 

IN THIS CHAPTER I shall argue that each reckoning device was deter­
mined by a particular mode of counting. Tallies, tokens, and writing re­
flected three major phases in the development of counting : (1 ) one-to-one 
correspondence, (2) concrete counting, and ( 3 )  abstract counting. Finally, 
I postulate that writing is the outcome of abstract counting. 

Before I start the discussion, some basic terms must be defined. Our way 
of counting is abstract counting. Our numbers 1, 2, 3, for example, express 
the concepts of oneness, twoness, and threeness as abstract entities divorced 
from any particular concrete entities . As a result, our 1, 2, and 3 are univer­
sally applicable. Numerals are written signs such as 1, 2, and 3 .  Numberwords 
are the way people express these concepts in a particular language - for ex­
ample, in English, "one," "two," "three"; or, in French, "un," "deux," 
"trois ." Concrete numbers refer to concepts, like "twin," that fuse together a 
notion of number with that of the item counted. 

T H E  VARIOUS M O D ES OF C O U N T I N G  

Raymond Wilder is  among the historians of mathematics who consider our 
way of counting to be the result of a long evolution.2 Following Bertrand 
Russell's famous statement that "it . . .  required many ages to discover that 
a brace of pheasants and a couple of days were both instances of the number 
2," 3 Wilder and others postulate that abstract counting was preceded by 
more archaic modes of counting.4 

One, Two, Many 

Anthropology and linguistics suggest that people are born with only a 
vague sense of numbers, perhaps limited to differentiating groups of up to 
three objects . This idea is supported by the fact that, until the last century, 
societies in various parts of the world had a vocabulary limited to three 
number words equivalent to "one," "two," and "many." 5 For example, the 
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Weddas of Sri Lanka are known to have only a few number idioms, corre­
sponding to "a single," "a pair," "one more," and "many." 6  

One-to-One Correspondence 

The Weddas "counted" as much as was necessary to cope with the necessi­
ties of their everyday life : they counted in one-to-one correspondence. 
When a Wedda wished to count coconuts, he collected a heap of sticks. To 
each coconut he assigned a stick: one nut = one stick. For each stick added, 
he counted "and one more" until all the coconuts were tallied. Then he 
merely pointed to his pile of sticks and said, "That many." The example of 
the Weddas is enlightening because it exemplifies a basic way of counting 
which does not require a number system. 

Concrete Counting 

Counting beyond three was achieved at a different pace and in different 
ways in various societies, giving rise to multiple systems of counting. 
Among these systems, body counting - which consists in pointing to fin­
gers, wrist, shoulder, head, nose, etc. to express particular numbers - is still 
practiced in some cultures . 7  Concrete counting is another widespread ar­
chaic counting system. Here, "one," "two," "three," etc. are tied to the ob­
jects counted, which means that different things are counted with different 
number words . Franz Boas reported on cultures which had different sets of 
numbers to count men, canoes, long objects, flat objects, round objects or 
time, measures, and other items .8  Igor Dialrnnoff describes other societies 
which had no fewer than twenty-four classes of numbers . 9  The complexity 
of concrete counting, moreover, could be compounded by the fact that each 
numeration can have a different base. Thus, Jack Goody relates that when 
he asked his LoDagaa informant (Northern Ghana) to count for him, the 
answer was "Count what?" because, in that culture, counting cows was dif­
ferent from counting shells . 10 

Abstract Counting 

The cumbersome handling of data by means of one-to-one correspon­
dence, body counting, or concrete counting highlights the advantages of 
our own system of computing. In our society, r, 2, 3 , etc. express numbers 
independently from the item counted. We count men, canoes, trees, or any­
tlung else under the sun, even imaginary things, ·with the same numbers. 
Whereas concrete counting probably did not allow counting beyond a score 
of objects, there is no limit to abstract counting. We can count all the stars 
of the universe and all tl1e grains of sand on the beach, and we can even add 
the total sand grains to the total stars . This was altogether impossible with 
concrete counting, which was confined to handling data of only one kind 
at a time : triplets could not be added to trios. 



T l-I E  S U M E R IAN P H I LOLOGI CAL EVI D E N C E  

How does all this apply to tallies and tokens ? What do we know about 
counting in the ancient Near East? Starting with the reasonably well under­
stood texts of the third millennium B . c . ,  at least, there is no doubt that the 
Sumerians counted abstractly, just as we do. 

Ternary Numeration Systems 

It has been suggested, however, that the Sumerian language contains the 
vestiges of archaic counting systems used in former times . Several features 
in the Sumerian counting system suggest that, as in other societies, "tl1ree," 
may well have been a major hurdle to overcome in ancient Mesopotamia. 1 1  
For example, the fact that in the main numeration, /d/ = "three" i s  the same 
as /d/ the plural morpheme 12 has been interpreted as reflecting a bygone, 
distant tradition of counting to a ma,'<:imum of "three," which also meant 
"many." 

Furthermore, several Sumerian numerations based on a three-count 
system 1 3 suggest that abstract counting in the Near East may have been 
preceded by an archaic concrete counting system which used different nu­
merations to count different items . These numerations are as follows : 14 

I .  merga 
2 .  taka 
3 .  pd 
4. pdbala 
5 .  pe5balage 
6 .  pdbalagege 
7.  pdpdge 

I .  ge 
2 .  dah 
3 .  PES 

4. PES-ge 
5 .  PES-bala-gi4 
6 .  PES-bala-gi4-gi4 
7 .  PES-PES-gi4 

I .  be 
2 .  be-be 
3 .  PES 

4. PES-be 
5 .  PES-be-be 
6 .  PES-PES 

7. PES-PES-be 
I2. PES-PES-PES-PES 

"one" 
"two" (not attested) 
"three" 
"three-passed" 
"three-passed-one" 
"three-passed-one-one" 
"tl1ree-three-one" 1 s 

"one" 
"two" 
"three" 
"three + one" 
"three-passed-one" 
"three-passed-one-one" 
"three-three-one" 

"one" 
"one-one" 
"tl1ree" 
"three-one" 
"three-one-one" 
"three-three" 
"three-three-one" 
"three-three-three-tl1ree" 

COUNTING 
AND THE 
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M u ltipl icity of N umber Words 

Marvin Powell has noted the multiplicity of expressions for rendering 
"one," "two," and "three." He remarks that lexical texts list seven Sumerian 
equivalents to the Akkadian iften = one. These numbers are as follows, "as," 
"santak 3 ," "dis," 16  "deli," "be," "gis" and "ge." 17 There are also several forms 
for "2" ("1nin" and "man," "taka," "dah," and "be-be") and two forms for 
"3" ("d," and "pd") . Powell suggests that the different number \vords at­
tested in Sumerian texts may reflect several dialects . 1 8  

On the other hand, Diakonoff views the multiplicity of  nwnber words 
in Sumerian as possible evidence for a former tradition of concrete count­
ing. He compares the different forms of number words with concrete nu­
merations, and proposes that concrete counting may have preceded abstract 
counting in Mesopotamia. Diakonoff's argument is supported by the fact 
that, in Sumer, the earlier the texts are, the more complex are the numerical 
systems they exhibit. 1 9 As A. A. Vaiman noted, the fourth-millennium Uruk 
tablets used different numeral sequences for recording area, weight, vol­
ume, and capacity measures - and even for quantities of wheat, barley, do­
mesticated animals, slaves, and time. 2° Following his lead, Hans J. Nissen, 
Peter Damerow, and Robert K. Englund have identified in the archaic texts 
of Uruk thirteen different systems of number signs, some using ten as a 
base, others using six.21 The fact that quantities of different commodities 
were recorded with different signs can hardly be interpreted as denoting the 
pronunciations of various dialects . Furthermore, Vaiman, and after him 
Joran Friberg, demonstrated that the multiplicity of signs for recording dif­
ferent quantities of goods was not a phenomenon unique to Sumer but was 
also attested in Proto-Elamite .22 This too suggests that in the Near East, as 
in other parts of the world, concrete counting preceded the invention of 
abstract counting. 

T H E  N EAR EAST E R N  ARCHAEOLOG I CAL DATA 

The unique sequence of reckoning devices produced by Near Eastern ar­
chaeological sites of 15 ,000 to 3000 B . C . seems to confirm that one-to-one 
correspondence and concrete counting preceded the use of abstract count­
ing in Southwest Asia. 

The Paleolithic Tal l ies 

Paleolithic notched bones, used in the Near East about I5,ooo - 10,ooo B . c . ,  
may well illustrate the simplest form of counting: one-to-one correspon­
dence. Each notch probably tallied one unit of a collection. According 
to Alexander Marshack's hypothesis, each notch may have translated one 
sighting of the moon.23 It is likely (keep in mind the ethnographic and 
linguistic data presented above) that the Stone Age tallies did not involve 
abstract counting or even a system of numbers but, rather, consisted of the 
repeated addition of one unit. Like most preliterate societies, the Paleo-



lithic cultures of the Near East seem to have counted m one-to-one 
correspondence. 

Tokens 

Tokens were still used in one-to-one correspondence. Howeyer, the two­
fold innovation they brought - cardinality and object specificity - seems 
indicative of a second stage of counting. 

Cardinality 
The most significant change was cardinality - the ability to assign arbitrary 
tags, such as number words, to each item of a collection, with the final 
number word of the series representing the number of the set. For example, 
it is likely that the seven incised ovoids held in an Urulc envelope stood for 
"seven jars of oil" (not "and one more," or "many," as would have been the 
case in the previous stage) . 

Tokens such as tetrahedrons, which occurred in two distinct subtypes 
("small" and "large," type 5 :  r and 2) ,  may also prove that accounting with 
tokens implied a grasp of the notion of sets . Tetrahedrons may have repre­
sented two different units of labor, respectively indicating "one day" and 
"one week's work," or they may have referred to numbers of workmen, such 
as "one man" and "a gang." 24 The lenticular disk (type 3 :  3) is another such 
example. If it stood for "ten animals," the disk would prove that during the 
Neolithic, counting animals no longer entailed adding "and one more" but, 
rather, that each token served as a tag to represent a number. Cardinality 
resulted, therefore, in a considerable economy of notation since thirty ani­
mals could be indicated by three tokens instead of by thirty. 

One-to-One Correspondence 
That the token system retained the archaic principle of one-to-one corre­
spondence during the entire duration of the system is demonstrated by the 
groups of counters held in envelopes . Examples of envelopes from Uruk, 
Susa, and Habuba Kabira reveal tokens of a single subtype repeated as 
many times as the number units represented. One envelope, for instance, 
contained seven ovoids, seemingly standing for seven jars of oil (fig. 12) ; 
another held five spheres, representing five measures of grain (fig. 28) . 

The content of these envelopes demonstrates unambiguously that the 
fourth-millennium accountants indicated quantities (how many) in a way 
radically different from ours . They did not indicate, as we do, "s" by a nu­
meral. Instead, "s j ars of oil" were translated by five tokens, each standing 
for "r jar of oil," as illustrated here : 

v v v v v 
This set of tokens meant literally "jar of oil, jar of oil, jar of oil, jar of oil, j ar 
of oil." The token system had no symbols for abstract numbers . 
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Other envelopes clearly illustrate that tokens standing for sets were also 
used in one-to-one correspondence. Sb 1940, for example (fig. 15 ) ,  yields an 
account of 33 animals, shown by 3 <lisles and 3 cylinders as follows : 

� � 

, . , ... . • . 1 'O' 0 . · 

or, literally, IO animals + 10 animals + IO animals + r animal + r animal 
+ r animal. 

Object Specificity 
One peculiarity of the token system was that it required a particular type of 
counter to deal with each type of commodity. Ovoids were used to count 
j ars of oil, and spheres to count measures of grain; likewise, jars of oil could 
only be counted with ovoids, and measures of grain could only be counted 
with spheres . The fact that tokens varied with each commodity counted 
suggests that the tokens were designed to manipulate data within a system 
of concrete counting. Like concrete numerations, the tokens fused together 
the concept of number and the concept of the item counted; thus, an ovoid 
stood for both "r" and "jar of oil," without any possibility of abstracting the 
two concepts . 

The Absence of Tokens Expressing Abstract Numbers 
Although the notion of sets seems to have been acquired, counting with 
tokens still differed fundamentally from abstract counting. There were no 
counters standing for abstract numbers such as r, 2, 3 , etc. that could be 
applied to a wide range of goods . 

The token system, which coincided with agriculture, the storage of 
goods, and an economy of redistribution, suggests that such innovations 
brought pressure for counting beyond three. Moreover, the multiplicity of 
counters indicates that the first farmers had mastered the notion of sets, or 
cardinality, but still counted concretely. In other words, they had no con­
ception of numbers that existed independently of measures of grain and 
animals and that could be applied to either commodity without reference 
to the other. The token system, then, supports the linguistic data that con­
crete counting preceded abstract counting in the prehistoric Near East. 



Concrete counting provides the key to understanding the greatest pecu­
liarity of the token system: namely, the multiplicity of counters . Previous 
attempts at assigning numerical values to particular tokens fail to jibe with 
the evidence. Alain Le Brun and Frans:ois Vallat, who assumed that the to­
ken system relied upon our own system of abstract counting, proposed the 
following translations : cylinder 1 ;  sphere rn ;  disk rno; cone 60, 600, or 
1 ,000; punched cone 300;  and punched sphere 36 ,000.25 Their interpreta­
tion, however, leaves the remaining four hundred or so subtypes of com­
plex counters without explanation. 

Following Le Brun and Vallat, Stephen J. Lieberman proposed that 
the plain tokens were counters representing numbers, whereas the complex 
ones were "small clay objects of unknown use." 26 As discussed in Chapter 1 
above, the argument that plain and complex tokens did not belong to the 
same reckoning device does not correspond to the evidence. Both are found 
together at the same sites, in the same levels, and in the same hoards . En­
velopes at Uruk and Habuba Kabira held complex tokens (incised ovoids) 
(figs . 12 and 16) . Why would complex tokens be enclosed in envelopes if 
they were not used as counters ? 

Pierre Amiet's view that lines and dots marked on tokens were numerical 
notations must also be dismissed. 27 There is no evidence that, for instance, 
the ovoid bearing six punctations meant "six jars of oil" (type 6 :  22) . For 
the above-noted envelopes ofU ruk and Habuba Kabira clearly demonstrate 
that the number of jars of oil was shown by repeating the ovoids in one-to­
one correspondence, not by means of markings . Impressed signs further 
demonstrate the point. Consider, for instance, the tablet from Susa which 
shows four impressions of a triangular token with one incised line (type 8 :  
11 ;  fig. 22) If Amiet's interpretation were correct, the notation would con­
sist of a triangle with four lines . The fact that the triangle (but not the 
marking) was repeated four times indicates that markings referred to the 
quality of a coinmodity, not to the number. 

Writing 

Impressed Markings on Envelopes and Tablets 
When tokens were replaced by their images impressed on the surface of an 
envelope or a tablet, the resulting impressed markings were identical se­
mantically to tokens : each ideogram fused together the concepts of nature/ 
quantity (i .e . ,  measure of oil) and the number 1 .  For example, each of the 
incised ovoids impressed on a Habuba Kabira envelope (fig. 16) or the in­
cised triangles shown on a tablet from Susa (fig. 22) indicated respectively 
"1 measure of oil" and "1 unit of ?" in one-to-one correspondence. Friberg 
is wrong in assuming that the impressed tablets are governed by the same 
counting system as the one used in the classical Sumerian period, when 
units were represented in one-to-one correspondence until they could be 
replaced by the next larger unit. Whereas in the third millennium B .C .  five 
large measures of grain were translated by five circular markings but six 
large measures of grain were translated by one large wedge, this was not so 
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Fig. 32. Tablet show­

ing accounts of sheep, 

U ruk, I raq. Courtesy 

Vorderasiatisches 

M useum,  Staatl iche 

M useen zu Berl i n .  

on the impressed tablets . This is dearly demonstrated by several tablets bear­
ing twenty-two, ten, or nine circular markings to represent twenty-two, 
ten, or nine large units of grain (fig. 24) in one-to-one correspondence.28 
The impressed envelopes and tablets illustrate, therefore, that the U ruk IV 
notations still did not express abstract numbers . 

The First Numerals 

Iii! Ii 1"'11 Hi I " Ill IHUQ i 1 111 •nBMB'• 
signs encoding the concept of oneness, twoness, threeness, etc. abstracted 
from any particular entity. This was no small feat, since numerals are 
deemed to express some of the most abstract thoughts our minds are able 
to conceive. After all, "two" does not exist in nature, but only groups of 
two concrete items, such as two fingers, two people, two sheep, two fruit, 
two leaves, or even sets of heterogeneous items such as one fruit + one leaf. 
"Two" is the abstraction of the quality of twoness shared by such sets . 

The accountants of Uruk IVa can be credited with creating numerals 
and, in doing so, with revolutionizing accounting and data manipula­
tion. In fact, the Urulc IVa accountants devised two types of signs : numer­
als (symbols encoding abstract numbers) and pictographs (signs expressing 
commodities) .  Each type of sign was traced in a different technique. Thus, 
pictographs were incised, whereas numerals were impressed, dearly standing 
out from the text. A tablet from Uruk, for example, features two accounts 
of "s sheep" - shown by the pictograph for "sheep" (a circle with a cross) 
together with five impressed wedges representing "s" (fig. 32) . The notion 
of number was finally dissociated from that of commodity. 

The numerals of the Uruk IVa tablets constitute the first evidence for the 
use of abstract counting. The invention of numerals is of an importance 
equal to or greater than the invention of zero. Even if the notion of"noth­
ing" was well understood by the Babylonians, l-11111 
Mf? I TI [ 1 !I § •!•Bil [if�umerals and 
zero represent stages of abstraction which enabled humans to manipulate 

and process a greater volume of information and gain a new grasp of reality. 



Of course, we shall never know exactly where, when, how, and by whom 
abstract counting was invented, but the event seems to coincide with the 
change from tokens to writing for the simple reason that people would not 
use a counting device which had become obsolete. 

The first numerals were not symbols specifically created in order to rep­
resent abstract numbers . Instead, they were the impressed signs, formerly 
indicating measures of grain, endowed with a new numerical value. The 
wedge, which originally meant a small quantity of grain, now stood for 1 ;  
the circle, which represented a larger quantity of  grain, was I O ;  the large 
wedge, punched wedge, and large circle, which stood for still larger units 
of grain, were greater numbers as follows : 

D O  D C. 0 
1 1 0  60 600 3600 

It is also likely that the impressed units of animal numeration also served 
as numerals . The long wedge stood for 1; the circular marking, correspond­
ing to the former lenticular disk, was I O .  The animal numeration thus prob­
ably produced two units of the Sumerian arithmetical system, 1 and I O : 

1 

:� v 
1 0  

The preponderant role of plain tokens in prehistory was therefore per­
petuated by the role of numerals in historical times . The mixed decimal­
sexagesimal Sumerian counting system, which has puzzled many, probably 
derived from the plain tokens. For example, Friberg notes that, on the same 
tablet, the circular sign may stand alternatively in the ratio 1 : 6 or 1 : I O ,  

depending upon what is being counted.29 It is likely that "6" derives from 
the former unit of grain metrology (the sphere) and "m" from the unit of 
animal numeration (the lenticular disk) . Animals were apparently counted 
by tens, probably using the fingers . On the other hand, 60 was particularly 
convenient for grain metrology, having the unique property of being divis­
ible by 1, 2, 3 , +, 5, 6, I O ,  12, 15 etc. 30 

In fact, the impressed signs, which came to represent numerals, never 
lost their primary meaning. Instead, according to the context, they had ei­
ther an abstract or a concrete value. For example, a wedge preceding a pic­
tograph was read "1" ;  alone, however, it stood for a measure of grain. 
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Fig. 33. I ncised tablet 

showing an account of 

th i rty-three jars of o i l (?) , 

Godin Tepe (Gd 73-

295) , I ran . Courtesy 

T. Cuyler Young,  J r. 

Abstract numbers, then, derived from the plain cones, spheres, cylinders, 
and lenticular disks that constituted the most ancient tokens . The reason 
why these particular symbols became the first numerals can only be hy­
pothesized. David E .  Smith has remarked that, in a number of societies, the 
words for expressing numbers derived from concrete numerations of par­
ticularly frequent use .  He cites languages that expressed "one, two, three" 
by number words that meant literally "one grain, two grains, three grains," 
or "one stone, two stones, three stones" or, like the Niues of the southern 
Pacific, "one fruit, two fruit, three fruit." 31 It may be argued, therefore, that 
the first Sumerian abstract numbers derived from the grain and animal nu­
merations because they were the most commonly used numerations in 
Mesopotamia. Grain, in particular, was not only the main staple but also 
the most common medium of exchange. Furthermore, grain metrology 
constituted a unique range of signs of increasing magnitude which could 
be easily converted to signify units of abstract counting such as r, 6, 60,  180 .  

It  was a major break with the past that pictographs encoding commodi­
ties were no longer repeated as many times as the number of units involved. 
Yet the invention of numerals did not put an end to the archaic principle of 
one-to-one correspondence, which continued to govern the use of numer­
als . "Nine" was represented by nine wedges, "fifty" by five circles, and so 
on. For instance, the tablet of Godin Tepe bearing the notation "33 jars of 
oil" displayed a single pictograph standing for "jar of oil" and expressed "33" 
by means of three impressed circles (IO + IO + IO ) and three wedges (I + I 

+ r ) (fig. 3 3 ) . This archaism, in turn, was perpetuated for centuries in the 
Sumera-Babylonian arithmetical system. In fact, one-to-one correspon­
dence persisted in all numbering systems, including those of Greece and 
Rome, until the invention of "arabic numerals" in India during the first 
millennium of our era. 

Pictographic and Phonetic Writing 
It was not by chance that the invention of pictography and phonetic writing 
coincided with that of numerals : both were the result of abstract counting. 



The abstraction of the concept of quantity (how many) from that of the 
quality of the item counted - concepts that were merged inextricably in the 
tokens - made possible the beginning of writing. Once dissociated from 
any notion of number, the pictographs could evolve in their own separate 
way. Symbols formerly used for keeping accounts of goods could expand 
to communicate any subject of human endeavor. As a result, things such as 
"the head of a man" or "mouth" - items which never had a token - were 
expressed by a picture. True pictography, wherein concepts were repre­
sented by their images, was an outcome of abstract counting. 

After pictography, writing crossed several new thresholds about 
3000 B . c . ,  in the Uruk III period. The abstraction of quantity (how much) 
followed that of number (how many) . Note, for example, that in Uruk VI 
(3500 B . C. ) it took one token to indicate one jar of oil or, presumably, "one 
sila of oil." In Uruk IVa (3IOO B . c. ) ,  the same idea was written with two 
signs : namely, "1" and the pictograph "sila of oil." In Uruk III, however 
(3000 B . c .  ) ,  each notion ("1,'' "sila," and "oil") was expressed separately, 
requiring a sequence of three signs : 

Uruk VI 

Uruk IVa 

Uruk III 
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Finally, symbols could function phonetically, representing sounds ra­
ther than objects . The incentive to resort to phonetics seems to have been 
prompted by new administrative requirements for recording the name of 
donors/recipients of goods on the tablets . Individuals' names were tran­
scribed by symbols meant to be read phonetically as a rebus . The proper 
name Enlil-Ti, "Enlil (Gives) Life," was rendered by two pictographs : 
"god" (a star) and "life" (an arrow) . 32 This was the point of departure for a 
syllabary- symbols standing not for commodities or concepts, but simply 
for the sounds they brought to mind. Pictography led to a syllabary, which 
was the true takeoff of writing. 

IN THE ANCIENT NEAR EAST, writing emerged from a counting device. 
About 8000 B . C . ,  tallying in one-to-one correspondence was superseded 
by tokens of many shapes suited for concrete counting. Finally, writing 
emerged as the main outcome of abstract counting, taking off when ab­
stract counting dissociated the concept of numbers from that of the com­
modity accounted. Each change of reckoning device - tallies, plain tokens, 
complex tokens - corresponded to a new form of economy: hunting and 
gathering, agriculture, industry. Each change of reckoning device also cor­
responded to a new political system: egalitarian society, rank society, the 
state . Pictographic and phonetic writing, however, ca. 3100 - 3000 B . C . ,  was 
independent of any socioeconomic event. It was the outcome of a new 
threshold in cognitive development - abstract counting. 



Conclusions : Tokens, Their Role c HAPTER E I G HT 

in Prehistory and Their Contribution 
to Archaeology 
Writing appeared in the history of humanity some three or four thousand years 

before the beginning of our era) at a time when humanity had already made its 

most essential and fundamental discoveries . . .  agriculture) the domestication of 

animals) pottery-making) weaving - a whole range of processes which were to al­

low human beings to stop living from day to day as they had done in paleolithic 

times) when they depended on hunting or the gathering of fruit) and to 

accumulate . . . .  We must never kse sight of the fact that certain essential forms of 

progress) perhaps the most essential ever achieved by humanity) were accomplished 

without the help of writing. - CLAUDE LEVI-STRAUSS 1 

TOKENS ARE A UNIQUE SOURCE of information on important aspects of 
culture during five thousand years of Near Eastern prehistory, including 
two critical periods : the beginning of agriculture and the rise of cities . They 
offer insights into the economy, political structure, knowledge of mathe­
matics, and means of communication in the societies that adopted them. 

ECON O MY 

The foremost function of tokens was to count goods . Plain tokens occurred 
concurrently with farming and served to count such agricultural products 
as animals and quantities of cereal. Complex tokens coincided with indus­
try, keeping track of products for which Mesopotamia was famous : textiles 
and garments; luxury goods, such as perfume, metal, and jewelry; manu­
factured goods, such as bread, oil, or trussed ducks . 

The shift from plain to complex tokens implies that the evolution of the 
system was closely tied to economic change. In turn, the counters can dis­
close the resources of past communities . Plain tokens can be clues to the 
domestication of plants and animals . Cylinders, used to count small cattle, 
can provide some notion of animal husbandry before osteological changes 
are noticeable, since it takes generations of domestication to alter an ani­
mal's bone structure. Complex tokens can identify the development of 
workshops . 

POLITICAL STRU CTU R E  

The two stages of  the token system, plain and complex, correspond to two 
phases in the evolution of social structure. Plain tokens served to pool re­
sources in early farming communities . They imply a rank society. Complex 
tokens played an essential role in the collection of the dues and tribute 
which sustained the first Mesopotamian city-states . They signal state for­
mation in southern Mesopotamia. Furthermore, the geographic distribu-
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tion of complex tokens in strategic administrative centers outlines the area 
controlled by the South Mesopotamian bureaucracy and tells us about its 
organization. 

MAT H EMATICS 

The most significant information contributed by the tokens is in the realm 
of counting. A multiplicity of token shapes for the accounting of goods is 
evidence of an archaic form of counting called concrete counting. What is 
more, the tokens' chronology, outlined below, suggests a gradual evolution 
from concrete to abstract counting : 

ca. 8000 - 3500 B . c . : Counters of multiple shapes indicate a system of 
concrete counting; each category of goods necessitated a special type 
of counter. For example, j ars of oil were counted with ovoids, and 
measures of grain were counted with cones . Numbers were indicated 
in one-to-one correspondence : three ovoids = three jars of oil. 

ca. 3500- 3100 B . c . : Markings impressed in one-to-one correspondence 
on envelopes and tablets show that the notions of product and num­
ber were still fused together. This implies that concrete counting 
prevailed. 

ca. 3100 B . c .  (Urulc IVa) :  Numerals were invented. The item counted 
and the number were finally dissociated. Each notion was expressed 
by a special sign, and the goods counted were indicated with incised 
pictographs. These pictographs were no longer repeated in one-to-one 
correspondence. The number of units was shown by numerals ex­
pressing 1, 10, 60, and 360 .  These were the first symbols expressing 
numbers abstractly - that is to say, independently from the item 
counted. These first numerals consisted of impressed signs formerly 
used to indicate measures of grain and numbers of animals which, 
from then on, carried a new abstract meaning. 

ca. 3100 -2500 B . C . : Archaic numerations for counting various catego­
ries of items still lingered, showing that the transition from concrete 
to abstract counting lasted for several centuries . 

COM M U N I CATI O N  

The tokens were part of  a chain of  breakthroughs in communication. The 
first stage was the creation of the earliest known code, made possible by a 
conceptual leap : the creation of a set of tokens with specific shapes and the 
endowment of each shape with a unique, discrete meaning. The symbols 
were modeled in striking, distinct geometric shapes that were easy to rec­
ognize. The forms were simple and easy to duplicate, and the counters were 
systematically repeated, always carrying the same meaning. Later, with the 
development of a repertory of markings, the code grew to hundreds of con­
cept signs . The system made it possible to deal concurrently with multiple 



kinds of data, thus allowing the processing and communication of a volume 
and complexity of information never reached previously. 

The events that followed the invention of tokens can be reconstructed as 
follows : 

ca. 3700-2600 B . c . : A second stage was reached when groups oho­
kens representing particular transactions were enclosed in envelopes 
to be kept in archives . Some envelopes bore on the outside the im­
pression of the tokens held inside. Such markings on envelopes were 
the turning point between tokens and writing. 

ca. 3500- 3100 B . c .  (starting in Uruk VI-V) : Tablets displaying im­
pressed markings in the shape of tokens superseded the envelopes . 

ca. 3100 - 3000 B . C .  (starting in Uruk IVa) : Pictographic script traced 
with a stylus on clay tablets marked the true takeoff of writing. The 
tokens dwindled. 

We have seen that when two concepts - namely, "numbers" and "items 
counted" - were abstracted, the pictographs were no longer confined to in­
dicating numbers of units of goods . With the invention of numerals, pic­
tography was no longer restricted to accounting but could encompass other 
fields of human endeavor. From then on, writing could become phonetic 
and develop into the versatile tool that it is today, able to store and convey 
any possible idea. The invention of abstract numerals was the beginning of 
mathematics ; it was also the beginning of writing. 

The tokens were mundane counters dealing with foods and other basic 
commodities of daily life, but they played a major role in the societies that 
adopted them. They were used to manage goods and they affected the 
economy; they were an instrument of power and they created new social 
patterns ; they were employed for data manipulation and they changed a 
mode of thought. Above all, the tokens were a counting and record-keeping 
device and were the watershed of mathematics and communication. 
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The Artifacts 

D RAW I N GS AN D P H OTOG RAPHS 

One representative example of each subtype of token was selected for the 
following charts . It is important to realize, though, that because the tokens 
were manufactured by hand, they are not standardized. The photographic 
catalog in Before Writing) Volume II: A Catalog of Near Eastern Tokens illus­
trates how artifacts of the same subtype show slight variations in form and 
style of markings (for example, type 6 :  14 or 8 :  17) . Several drawings of the 
same subtype are provided only when major variations occur (for example, 
differences in profile in type 3 :  51) . The various painted patterns on cones 
(type l : 46) or disks (type 3 :  79) are not illustrated. 

Perforated, rather than unperforated, artifacts have been selected for il­
lustration in order to show the place of the perforations . When warranted, 
several drawings depict variations in the placement of perforations (for ex­
ample, in type 3 :  19) . 

Whenever possible, the drawings were based on photographs . In many 
instances, however, the only sources available to the artist were sketches 
from notes taken in museums . The scale could not be taken into account in 
the illustrations. The key to the drawings follows : 
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Equilateral/ 
Flat 

Punctations 

1. CONES 

1:1 smal l  

1 : 4 smal l  
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1 :18 apex 
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1:6 flat 

1 : 1 1  carinated 1 : 1 2  truncated 

1 : 1 7  p inched and punctated 

1 :21 two punctations 
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truncated 
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Punctations 

Incised Lines 
Horizontal 

Vertical 

Horizontal 
and Vertical 

Diagonal 

Base/Side 
Markings 

l .  CONES 

1 :22 raised 
center 

1 :28 inc ised 
isosceles . - . 
1 :33 mult ip le l ines 

um \UV 
1 :34 ladder 
pattern 

1 :23 punctated 
base 

1 :29 incised 
equ i lateral 

� 'V 

1 :24 semicircular 1 :25 seven 
l i ne  punctations 

1 :30 incised apex 

1 :35 horizonta! 1 :36 one vertical and 
and vertical l ines three horizontal l ines 
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1 :38 spira l  groove 1 :39 spira l  l i ne 

1 :40 one stroke 1 :41 strokes 
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1 :26 concentric 
punctations 

1 :27 pattern 

1 :37 checker .: 

': ' 
1 :42 two perpendicu lar  l ines 1 :43 incised 

base 
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Incised Lines 
Patterns 

Painted 

Applique 

Markings 

l .  CONES 

1 :44 St. Andrew's cross 

1 :46 painted 

1 :47 appl ique pebble 

1 :45 dotted tr iangles 

1 :48 appl ique pe l let 1 :49 appl ique coi l  

v 
. . 



2. SPHERES 

Plain 2:1 p la in  

�- D 
Punctated 2:3 one punctation 2:4 three punctations 

Notches 2:7 one notch 2:8 two notches 

G it  . - · - ·  
Incised Lines 2:9 one l i ne  2 : 10  l adder  pattern 

@' - - - - -� ' •  •' 
Perpendicular 2:1 1  cross 2:12 perpendicu lar  l i nes 2:12A i nc ised star 

Lines and 
Punctations 

Pinched/ 
Applique 
Markings 

3/4 Spheres 

m � 
2:13 l i nes and punctations 

(ff) . . ' 
2 : 14  appl ique 2: 1 5  p inched 2:16 appl ique 

© ()  
2 : 17  th ree-quarter 2 : 18  two strokes 2:19  two l ines 2:20 mult ip le 
sphere 

u fl]J :� ID) 

2:5 m u lt ip le 
punctations 

2:21 i ncised and 
punctated 

THE ARTIFACTS 1 31 

2:6 m u lt ip le 2:6A circ le 
f ine punctations and punctation 

(§) 

2:22 zigzag 2:23 four strokes 
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1/2 Spheres 

1/4 Spheres 

2. SPHERES 

2:24 half sphere 2:25 one l i ne  2:26 one groove 2:27 strokes 2:27A one 2:28 mult ip le 2:29 pinched 
punctation punctations o a " ···· . .  : . . . � � � �  • . 

,"''•""-"'·'·'. . ;<t ·  � . " • • :;· , 

2:30 one-quarter 2:31 one stroke 
sphere 

ti['\ lf!fC?\ 

�; -� · "" i 
� I .I 

2:32 two strokes 2:33 mult ip le strokes 



3. DISKS 

Plain 3 : 1  flat 

_.-. � 
Special Shapes 3:5 hol low 

Punctations 

• f I I 
I i 

3:8 one punctation 

i i(B" . . · . . · . . i · .. - .· � _ . / . ·. � . : . ·.: :..: .. ..... 

3:2 l a rge f lat 3:3 lent icu lar 

! i i� i� � oi : ffi: u <;;_ -. / � 
3:6 concave 

b 1 
3:7 concave sides 

� I 
l 

·o· . - i : ._ :  . .  �\ � ": . . · . 
3:8A three 
punctations 

P_ Ei 8·. ·_ o_ . .  __ -._ . .  · � :' • . ' 

v 

3:4 l a rge lent icu lar  

l�i 
I 0 
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3:9 six punctations 3 : 10  six punctations 

Q . 
. . 

3 : 1 1  seven punctations 3:12 c i rcles 3:13 ci rcles 3 : 14  c i rc le  3 : 1 4A two punctations, 
two concentric circles 0 . .  . 

3 : 14B l i nes 
on  side 

3:15 mult ip le 
punctations 

� CY 
3 : 15A pitted area 3 : 16  na i l  impressions 

EA � 

r:.·;>� 
i :  l �: ' 
"¢ � '' '���d 
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3. DISKS 

Perforations 3 : 1 7  two perforations 

Incised Lines 3 : 1 9  median l ine 

3 :22 f ive l ines 

3:25 ten l i nes 

3:18 five perforations 

3:23 six l i nes 

3:26 circle and three l i nes 

3:20 three l ines 

3 :24 eight l ines 

3:21 four l ines 

· ·- · -1 �---·-
3 :27  radiat ing l i nes  

Parallel Lines 3:28 two l ines 3:29 two and one l i nes 3:30 two and two l ines 3 :31  th ree and th ree l ines 

3:32 four and  four l ines 

�- - ­v 
Parallel Lines 3:36 one l i ne ,  seven strokes 
and Strokes 

3 :40 two l ines,  seven strokes 

3 :43 five lines, seven strokes 

3:33 five and five l ines 

�- -� VJ1I[J1_. -' 
3:37 two l ines,  
one stroke 

3:37 A two l ines ,  
f ive strokes 

3:41 two lines, eight strokes 

3:44 five l ines, th i rteen strokes 

� 
\UJ7 

3:34 one and one 3:35 three and three l i nes, zigzag 
l ine. zigzag 

0 8  
3:38 two l ines,  s ix strokes 

3:42 three l ines, s ix strokes 

3:45 ten l ines, five strokes 

3:39 two l ines,  
six strokes 

3:42A five l ines,  
six strokes 

� � 
3:46 ten l ines,  
n ine strokes 



3. DISKS 

Parallel Lines 3:47 twelve l ines ,  3 :48 four l ines,  five strokes 
and Strokes seven strokes 

3:49 th ree l ines .  four strokes 

g _ _ _ _ _ I 
3:52 i ncised s ide 
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3:50 three l ines,  seven strokes 

3 :52A four Perpendicular 
Lines 

---- -�·--_-.·.·_· - -. . . 

Strokes 

Incised Edge 

Pinched 

3:53 cross and strokes 

3:55 four perpendicular l i nes 

3:58 punctated f ie ld  

3 :54 cross and herr ingbone 

- - -= 
3:56 perpendicular l i nes 

� � 
3:59 punctated f ie lds 

3:57 six perpendicular l ines 

€1- 1 
3 :59A punctated f ie lds 

3:60 intersecti ilg 3:61 inscr ibed square 3 :62 intersecting l i nes 3:63 i ntersect ing l i nes 

@ -, 
3:64 strokes i n  circle 3 :65 random 

strokes 
3:66 three strokes 3:67 two l i nes, 

three strokes 

@ 
3:70 l i ne  around s ide 

3:73 p inched 

3:71  strokes around s ide 

(]-·-· _ §  
3:74 s ide punctation -. --�--- ._ .. ' . . .:t - } 

3:72 zigzag 

3:75 star shaped 

- - , 
3:68 strokes and 
punctations 

(J) 
3:69 strokes and 
punctat1ons 

@) 
3:76 indented 
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Pinched 

Painted 

High 

Reworked 
Sherds 

3. DISKS 

3:77 i ndented 3:78 folded over 

3:79 painted 3:80 painted cross 

3:81 h igh  3:82 punctation 3:83 perpendicu lar  l i nes O G  ' . . 

. 

. 
�

·

·

· 

.· ·. ·· .

. 

h ; · ·· · : : : 
Li 0 [] 
3:84 reworked sherd 3:85 reworked painted sherd 

0 _] 



Plain 

Pwictations 

Strokes 

All Over 

Grooves 

Incised Lines 

Intersecting 
Lines 

4. CYLINDERS 

4:1 tapering ends 

4:4A punctations 

4:6 one nick 

4: 1 0  short i ncis ions 

4: 1 3  one groove 

4:15  four longitudina l  l ines 

�- - -ru �-·-· -W 
4:18 checker 

4:21 ladder patterns 

4:2 circular ends 

4:5 i rregu lar  punctations 

4:7 strokes 

4: 1 1  multiple inc is ions 

4: 14 two grooves 

4: 1 6  six longitudina l  l ines 

� 1&h �-·-� 
4: 1 9  para l le ls  and checker 

4:22 strokes and zigzag 

4:3 triangu lar  section 

4:8 sets of strokes 

4:12 multiple inc is ions 

4:1 7  eight longitudina l  l ines 

4:20 crisscross 

4:22A six punctations 
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4:4 large 

4:9 multiple strokes 

4:20A three l ines,  
punctations 

([) . . 
4:228 cross and star 
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Intersecting 
Lines 

Diagonal 
Lines 

Painted 

Pinched/ 
Applique 

Modeled 
Twisted 

4. CYLINDERS 

4:23 circular l ines 

4:25 painted 

4:27 pinched 

4:30 decreas ing section 

I CJ¥U 

4:24 crisscross 

4:26 painted l ines 

4:28 median constriction 4:29 appl ique coi ls 

4:31 hand squeezed 4:32 twisted 



5. TETRAHEDRONS 

Plain 5:2 la rger than 3 cm 
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Tripod s:3 tr ipod � w//•••·· 21 Ll5:4 h 1gh tr ipod �··\ 
.tt:· · >. 

i� � � 
Punctations 

Incised Lines 5:7 one l i ne  

Incised Lines 5: 1 1  smal l  crosses 

5:6 apex punctation 

� r& v Lil 
5:8 l ines 5:8A two l ines 

5 :12  f ine punctations 

5:9 i ncised base 5:10 perpendicu lar  i ines 

A �  i�� 
~ 

5:13  one l ine ,  a l l  over pitt ing 
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Pyramids 

5 .  TETRAHEDRONS 

5 : 1 4  pyramid 

i I 
I I ! i '+: 

5 : 1 5  large pyramid A·. t.:� . . ·l}\ 
(!!> 



6. OVOIDS 

Plain 6:1 pla in 

Punctations 6:3 punctated 

6:5 fine punctations at the tip 

: . r� �: • . . t.: . , . , .  ' ., � 11. ·. 0 , . . 

Incised Lines 6:8 two l ines 
Vertical 
Characters 

Horizontal 
Characters 

60: 1 2  l i ne  around t i p  

() 
. . 

6:9 four l i nes 

6:16 five vertical l ines 

6:6 f ine punctations at the top 

� . . . 
. ' 

6:9A six l i nes 

0 
-o 

6 : 1 3  mult ip le  l i nes 

� 

6:10  mult ip le l ines 

6:15 four vert ica l  l ines 

6 : 17  six vertical l ines 
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6:6A a l lover punctations 6:7 nail inc is ions 

6:13A semic irc le � v 

6: 1 1  herr ingbone 

6:18 ten vert ical  l ines 
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Incised Lines 
Horizontal 
Characters 

Intersecting 
Characters 

Pinched/ 
AppliquC 

6. OVOIDS 

6:19 cross ®·•4-. ! �- ' I · . • J 
6:23 cross 

FL\ 

V

:

v: ' . 
. . 

6:26 pinched 

0 . . 

6:20 herr ingbone 6:21 inc ised and punctated 

_EJ_ -�­v � 
6:24 two diagonal l i nes and cross 6:25 crisscross 

6:22 six punctations 

0 . - -. . 

6:27 app l ique coi l  6:28 appl ique pel lets 



Plain 

Punctations 

Strokes 

Horizontal 
Lines 

Intersecting 
Lines 

7. QUADRANGLES 

7:1 pla in  

7:2 punctation D LJ 
7:5 sixteen 

"''"l:� 
7:3 two l ines of punctations 

7:6 strokes 

7:4 punctat ions al l around 

0 . . . . . . . 
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7:9 na i l  impressions 

7:10 s ix hor izontal  l i nes 7 : 1 1  seven horizontal l ines 7 : 12  semicircu lar  l i ne  

� -� � 1 :1 
7 : 13  perpendicu lar  l ines 7:14 perpend icu lar  7:15 vertical and 7:16 vertical and horizontal l ines 

ffiBrn 'CD i' " ''' I] 
7 : 17  i ntersect ing l ines 7:18 ladder pattern 7 : 1 9  double ladder 
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Pictographs 

Appliqui: 

Square/ 
Cubes 

7. QUADRANGLES 

7 :20 pictograph 7:21 pictograph 7:21A pictograph 7 :22 pictograph 7:22A pictograph 

7 :23 pictograph . 
. . 

7:24 app l ique coi l  

- ·- · -u ... ' . 
· ,:;' . . 

7 :27 intersecting and pinched 

7 :25 cross and appl ique pel let 

HifIIB 
� 
� 

7 :28 St. Andrew's 7 :29 cube 7 :30 cross, p itted,  7:31 cross and herr ingbone 
cross app l ique 

!'VI rY1 � EE � L0 llifJ �--� l[J _ _  .tiJ 

7 :26 i ntersecting and app l ique 

7:32 cross and herr ingbone 

m - - . · . ..• 



Plain 

Punctations 

Strokes 

Incised Lines 

8 .  TRIANGLES 

8:1 flat section 

8:3 crescent 

'_ ,  ' - -� 

8:4 punctations 

'�!)' ·�\\.,:·/ 

8:5 one stroke 8:6 two strokes 8:7 th ree strokes 

8:2 ova l section 

8: 1 1  median 8:12 l ine on left 8:13 l ine on r ight 8:14 two l ines 

8:8 f ive strokes 

8:15 three l i nes 
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8:9 seven strokes 8:10 ten strokes 

8:16 four l ines 
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8. TRIANGLES 

Incised Lines 8 :17  five l i nes 8:18 six l ines 8:19 seven l i nes 8:20 eight l i nes 8:21 n ine  l i nes 8:22 ten l ines 

��- ��"� 
Parallel Lines 8:23 one l i ne  8:24 two l ines 8:25 three l ines 8:26 four l i nes 

Lines/ 
Strokes/ 
Pwictations 

Incised/ 
Side/ 
Base 

Ladder 
Pattern/ 
Allover 
Incisions 

8:27 two l i nes. 
one stroke 

8:28 two l i nes, two strokes 8:29 ladder 8:30 median l ine 8:31 two l ines ,  one punctation 

�-· � ·@ 
8:32 five l ines .  8:33 five l ines ,  
punctation r ight punctation left 

�v 
8:34 l i nes  and 
punctations 

� I 
8:38 i ncised s ide 8:39 mult ip le l i nes on s ide 

8:35 three l i nes. 8:36 perpendicular l i nes 8:37 checker 

W \121 9 
8:40 pinched and i nc ised 8:41 two l ines ,  8:42 three l ines ,  

one l i ne  i n  front one line i n  front 

8:43 ladder on s ide 8:44 ladder patterns 8:45 nai l  inc is ions 

� 
:%QI2� _W 



Plain 

Punctations 

Incised Lines 
Horizontal 

Vertical/ 
Intersecting 

9. BICONOIDS 

9:1 p la in  

� -�rO 
9:2 smooth prof i le  

9:6 circu lar  l i ne  9:7 three l i nes 

9:10  vertical l i ne  

9:13 mult ip le  
horizontal l i nes 

9: 1 1  multiple vertical l ines 

9:14 horizontal and  vertical l ines 9:14A herringbone 
pattern 
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(\ !Jt ends 

\I 'fl 

9:8 horizontal 9:9 i ncised and  
and vertical l ines punctated 

0 fl\, ;: l �! 

9:12 mult ip le vertical l ines 

! �' .. � .· .· .. : 

l ! ' : i . 
\. ··�:. 

9:15  i ncised diamonds 



1 48 THE ARTIFACTS 

Plain 

Punctations 

Strokes 

Semicircular 
Line 

10. PARABOLOIDS 

1 0:2A s ix  punctations /� � 
1 0:3 punctations 

1 0:4 th ree strokes 1 0:5 four strokes 1 0:6 five strokes 

10:7 ten strokes 1 0:8 strokes and punctations 

Q 
10 : 12  semicircular l i ne  10 : 13  median  l i ne  

1 0:2 pinched 

w n �. \b 

10 : 14  three l ines 

1 0:68 four and f ive strokes 

10 : 15  eight 
l i ne-,,,,,,· ...• , , /!' . . . : . : ·  . :.• . . . · 

Lines/Strokes 1 0 : 1 6  pinched,  th ree l ines 10 : 18  diagona l  l ines 

Pitted Field 

ll§�J · - · - ·y . - · - ·  
10 : 19  horizontal l i nes 1 0:20 l i nes,  one stroke 1 0:21 strokes · - · - ·· 

�---. ·- -----, 
· ' · ·  

, .: ��· . . . . .  - · - ·  �; ; __ � : . : - ·� · -·- ·- ·  �-·-·i 
�--- -1 0:22 inc ised sides 1 0:22A one l i n e  1 0:23 punctations and l ines 1 0:23A punctations and l i nes 

6 w-�-n F.'-t;g Fi!!j __ V_ _� � 
1 0:24 pitted a rea 1 0:25 strokes and pitted a rea 1 0:26 ladder pattern 

C0_-_I 



Convex 
Section 

Flat Section 

Punctations 

1 1 .  BENT COILS 

1 1 : 1  para l le l  ends 

(;)- - -, \l!_, _ _ _ 
1 1 :4 i nc ised ova l 

1 1  :7 median l i ne  

1 1 : 1 0  six punctations 

1 1 :2 incised side -·-�, ·· · _ J  

1 1 :8 cross · -
·
- ·r . . . - · - ·  

1 1 :5 incised side rrrm w W  
1 1 : 1 1  markings on  both faces 

11 :3 six punctations 
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1 1  :6 two strokes �--�fl 
W Y 

· - · - ·- ·- �-

1 1 : 1 2  inc is ions and  punctations 
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12. OVALS/RHOMBOIDS 

Ovals 1 2 : 1  p la in  oval 12:2 truncated /\- - ) (), 
U _ _ _  I� 

Rhomboid 12:6 crisscross - · - · - · - ·1 . - - · - - -
Miscellaneous 12:7 shapeless 

12:10 incised rectang le 

� 
� 
1 2 : 1 3  cross 

G . - · - ·  

1 2:3 two l i:ies 12:4 th ree l ines 

•.· �· 8 .
.
.
.
.
.
. ·
.
·

.

· .. · 
..

. 
·

.

·· 
.. 
· .·
.
· .-

.
. 
· - · -..... ·.· ... ·.·. t _ _ t 

1 2:8 l i ne  on s ide 

G l·f l 
1 2 : 1 1  strokes on face and side 

UJ� � 
1 2 : 1 4  app l ique 

1 2:5 l i ne  around s ide 

1 2:9 mult ip le punctations 

. 0 . . 
, 

1 2 : 1 2  one punctation 

. . ·
- ·1-

· - ·-f)··· · · ·· ·. ··.·.' (� - · - · - - - -



Pitchers 

Jars 

Handled Jars 
High­
Shouldcrcd 

Stands 

1 3 .  VESSELS 

13 : 1  pitcher 

(> • . . .. · .. · ·.·. · · . ! 
·

&

···· . I I - . - . 
; O/ ' 

13 :3 jar 13:4 incised jar  13:5 i ncised star 

a. Fl Q 

0 {) 0 

13:2 pitcher, c ircular l i ne  

13:6 l i ne ,  p itted top 

0 . 

.©, ·)···' . · : . 

�r 1 :1·_ · _ ; 
! ', i I . . . .  _ - I 
ml 
w

i 
13 :7 loop handle 13:8 five 1 3:9 high· 13:10 inc ised 

punctat1ons shou ldered • 

0 f:J fJ-(1 
13: 1 1  stand 13:12 vessel sta nd 

.• •.•• ·•··.··•
·
.·.·

·

·•·

·

··•••···. ·.·· . . ' rr···.· .. i
.

·

.·

.

·

·

.

·.·.· .• ·.· .....•.•. 
· 

.•..

. 

·
·
·
.

<>

·

.

· .

. 

·

• .. · •· •
.

·

. 

. . "' '.-', -..:.:: 
?·-· ·: 
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Bottles 

Small Jars 

Unusual 
Shapes 

1 3 .  VESSELS 

1 3 : 1 3  bott le 1 3 : 1 4  bottle  

13:18 vase 

I 

� ,; ;  LI 
13:21 vase 

1 3:26 car inated 
and punctated 

1 3:29 pitcher  

1 3:27 ja r, cross 

� i . '  i 
. 

. 
. . 

1 3:30 pinched jar  

. .  
; ·  .. .. . · · _ :· ! O.· · ·  . e 

1 3 : 1 5  bottle 1 3 : 1 6  bottle 13 : 17  vase 

O� . 

i i ! ! 
I -�, ! i--

13 : 19  bottle and  cross 1 3:20 p la in  

1 3:24 jug,  1 3:25 bottle 

0 CJ 
1 3:28 punctated vase 

13 :30A crisscross 
ba� 

� < i 

13:31 punctated 1 3:32 double- 1 3:33 r inged 1 3:34 constricted 
and i ncised jar necked jar neck neck 

� \:/ u ... -� • v 



Bowls/Cups 

Trays 

1 3 .  VESSELS 

'.Cl - tj\ - � . I � 
! i _ _ _  � CJ)� . ·  - · - · - · - · - ·  

1 3:37 triangu lar  
jug let  

1 3:38 cup with r ing base 13 :39 handled cup 

0 ; I ��.Y 
13:41 painted goblet 1 3:42 chal ice 

Ei . . ·-
1 3:44 tray 1 3:45 tray with handles 

Cl) 
!®;;,.. . . . : :.kl:J - · -y '""-'��- r · -

1 

13:43 brazier 
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1 3:36 open bowl 

�--� �--- --� 

1 3:40 spout 

1 3:46 carinated 

CJ 
I I y;:;i 
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Tools 

Furniture/ 
Utensils 

14.  TOOLS 

14 : 1  axe shaped 

1 4:4 spade 
-:o,- � - , i /'· . i  

t _ _  _ 
1 4:7 sick le shaped 

)) 
14 : 10  bed 

� 

P
l
� .· 

1 4:2 hoe shaped 

tTI V 
1 4:5 axe shaped 1 4:6 saw shaped 

tIJ 
1 4:8 tool 1 4:9 saw-toothed 

1 4: 1 1  l ad le 



Animal 
Heads 

Stylized 

Leg 

Naturalistic 
Heads 

Animals 

Skins 

Trussed 
Poultry 

1 5 . ANIMALS 

15 :1  an ima l  head 

15:� bucra n i u m  If{;:\ 
v� 

15:4 styl i zed head 

fJ . . 
15:7 head 

1 5: 1 1  appl ique horns ()··. - · - · - . . · · · 
:: .. _ 

- - - - - -·�;'.L:· 
15 :12  an ima l  1 5 : 1 3  crouched 

2J 
1 5:21 poultry 15:21A corrugated band 

� . . '. .: .:· . :  · . !� . . . 

1 5:5 six punctations 

v 

1 5 : 1 4 1 i ne  
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1 5 : 1 5  cur ls 

1 5:20 crisscross 

1 5:23 one l i ne  A·- · -1-. . - · - · �  

15 :16  schematic 

r4 � 
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Trussed 
Poultry 

1 5 .  ANIMALS 

1 5:24 trussed duck 

1 5:26 three l ines 15 :27 t russed duck 

fjj 0 . 

1 5:25 trussed duck 

fh � ..... .. w tJ 
1 5:28 perpend icu lar  l ines 

Q-w·.-. ·.· .. 
-... -
.
,.-... . .. .. -.-.•... · .. -. 
- ·-,-

, _ ' .  \ .� 
\ 

'i:,_ ':' � - · - - · - · - - - · - · - - -



16 .  MISCELLANEOUS 

Human Head 1 6: 1  heay:�: . . . 
' · · ; . ·  
l.i 

Gannents (l)  1 6:2 human 
shape� 1 6:3 one set of strokes 

Human 

Frnit 

Fish 

Li 

156:8 pomegranate . . . 

tr--.,.. ..... · . ·.···.· .· \ () ' i · .. _ : 
1 6:7 pha l lus  

1 6:9 two l ines,  strokes 

- ·-,-. . . 
Hyperboloids/ 1 6: 1 1  horned shaped 
Miscellaneous 

16 : 15  astra lagus shape 

16:17 r ing 

16:10 crisscross 

��:� 

1 6:4 one set of strokes 

�.· · . o . . . . .  
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1 6:5 two sets of strokes 
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Glossary 

Because the topic of tokens is new, the existing vocabulary is often inade­
quate. I note here the meaning I give to some of the key words used in 
the text. 

Bulla: Oblong or biconoid clay tag bearing seals . I propose that some of 
these artifacts secured strings of tokens (figs . ro and n) . 

Complex token: Token typical of the fourth-millennium B . C .  temple ad­
ministration. This category includes all sixteen types of tokens described 
above. The artifacts are characterized by an extensive use of markings, 
either linear, punctated, or applique (figs . 5 and 6 ) .  

Counter: Because the function of  tokens was counting and accounting, 
I use "token" and "counter" as synonyms . 

Docket: An object testifying for an amount of labor done and meant to 
be exchanged for a payment. 

Envelope: Hollow clay ball of spherical, ovoid, or oblong shape holding 
tokens and usually bearing seal impressions (figs . 12 and 13 ) .  

Impressed tablet: Tablet bearing notations impressed by tokens or by the 
blunt end of a stylus . These tablets used to be referred to in the litera­
ture as "numerical tablets ." I argue that the signs refer not to nmnbers 
but to units of goods (fig. 18) . 

Incised tablet: Tablet bearing signs traced with the sharp end of a stylus 
(fig. 25) .  

Marking: A protoliterate sign which is a forerunner of writing (figs . 15, 
16, and 18 ) . 

Near East: Synonymous with "Middle East." It includes the follow­
ing countries : Iran, Iraq, Turkey, Syria, Lebanon, Jordan, and Israel 
or the ancient provinces of Persia, Mesopotamia, Anatolia, Syria, and 
Palestine. 

Pictographic tablet: Tablet bearing signs traced with the sharp end of a 
stylus . Formerly, "pictographic" meant "picture writing" in the sense 
that the signs were in the shape of the things they represented. In this 
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book, "pictographic" also refers to signs that perpetuate the shape of 
tokens (fig. 25) . 

Plain token: Token typical of the periods between 8000 and 4300 B . C .  
and after 3 100 B . C .  The shapes are mostly restricted to cones, spheres, 
disks, cylinders, and tetrahedrons . The surface is usually plain (fig. 3 ) . 

Sign: A written character (fig. 25) .  
Token: Small artifact, generally modeled in clay according to one of the 

following sixteen types : cones, spheres, disks, cylinders, tetrahedrons, 
ovoids, quadrangles, triangles ,  biconoids, paraboloids, bent coils, ovals / 
rhomboids, vessels, tools, animals, and miscellaneous . I propose that 
these objects were used as counters to keep records of goods (fig. 4) . 
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MIDDLE EASTERN ARCHABOLOGY & HISTORY 

In 1992, the University of Texas Press published Before Writing, Volume I: From Counting to Cunei­
form and Before Writing, Volume II: A Catalog of Near Eastern Tokens. In these two volumes, Denise 
Schmandt-Besserat set forth her groundbreaking theory that the cuneiform script invented in the Near 
East in the late fourth millennium B.C.-the world's oldest known system of writing-derived from an 
archaic counting device. 

How Writing Came About draws material from both volumes to present Schmandt-Besserat's 
theory for a wide public and classroom audience. Based on the analysis and interpretation of a 
selection of 8,000 tokens or counters from 116 sites in Iran, Iraq, the Levant, and Turkey, it 
documents the immediate precursor of the cuneiform script. 

Denise Schmandt-Besserat is Professor of Middle Eastern Studies at the University of 
Texas at Austin. 

Praise for Before Writing, Volumes I and II: 
"Thi s  new, scrupulous and exciting 
archaeological account of how writing 
came is given us by a brilliant scholar .... 
What shines here is the human mind, spin­
ning a tight web of inference from abun­
dant evidence." 

-Scientific American 

"The product of years of research, this two­
volume work is possibly the single most 
important contribution published i n  
recent years concerned with the antecedents 
to writing." 

-Libraries and Culture 

More on ancient writing 
HIEROGLYPHS WITHOUT MYSTERY 
An Introduction to Ancient Egyptian 
Writing 
By Karl-Theodor Zauzich 
Translated and adapted for English­
speaking readers by Ann Macy Roth 

Designed for ordinary people with no spe­
cial language skills, Hieroglyphs without 
Mystery quickly demonstrates that hiero­
glyphic writing can be read, once a few simple 
principles are understood. Zauzich explains 
the basic rules of the writing system and the 
grammar and then applies them to thirteen 
actual inscriptions taken from objects in Eu­
ropean and Egyptian museums. 
ISBN 0-292-79804-0, paperback 

Envelope from Sitsa (Sb 196 7) with its 
contents of tokens. Actual sizes: envelope 7.8 
cm; tetrahedrons 2.3, 1.3, and 0.9 cm; spheres 
1.3 and 0.9 cm. 

"Schmandt-Besserat's discovery and 
its ramifications . . . are crucial to 
understanding the development of 
civilization . ... This is a thought­
provoking book, beautifully pro­
duced, and what it tells us is of great 
importance." 

-Times Literary Supplement 

"This study is truly absorbing. 
Schmandt-Besserat's research is thor­
ough, her theories are convincingly 
articulated and firmly documented." 

-Historia Mathematica 

PAPYRUS 
By Richard Parkinson and Stephen Quirke 

One of the most outstanding inventions of ancient 
Egypt was the making of "paper" from the papyrus 
plant. Parkinson and Quirke freshly examine the meth­
ods of papyrus-making and its different uses, not only 
under the Pharaohs, but also in other Egyptian civili­
zations such as the Hellenistic kingdom of the 
Ptolemies and the colonial rule of the Roman Empire. 
Egyptian Bookshelf 
ISBN 0-292-76563-0, paperback 

Write for our catalog of books on the ancient Middle East. 

UNIVERSITY OF TEXAS PRESS 
PO BOX 7819 AUSTIN TX 78713-7819 

ISBN 0-292-77704-3 

I I 9 780292 777040 
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