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Despite the fact that language is just one among the many 
manifestations of a given culture, it is usually considered one of its core 
features. In particular, writing (i.e., the visual representation of language) is 
regarded as one of the crucial inventions in the history of humanity because 
it dramatically enhances communication potential and promotes persistent 
cultural memory. Even today, the advent of writing is commonly accepted 
as the dividing line between history and prehistory.1 The impact of writing 
is evident not only from the amount of data that philologists can recover 
from ancient inscriptions but also from the profound changes in cognition, 
society, and environment that it has brought about. In this sense, writing 
has been defined as a Kulturtechnik, which stresses the bond between its 
material representation, operative aspects, and transmission within a given 
cultural environment.2 Writing effectively extends cognitive facilities by 
allowing the externalization of previously embodied meaningful informa-
tion clusters in the form of linguistic symbols, which in turn can then be 
easily compared at a glance. For instance, the creation of indexes, catalogs, 
glosses in margins, or simple indentations may produce a superimposed 
hierarchy of sections, suggesting associations between chunks of text that 
would otherwise have no obvious relation to one another (see section 3). This 
quick nonlinear access to information is otherwise impossible in spoken 
language.3 In this way, writing assists in identifying associations, shaping 
thought, and intensifying the cognitive apparatus in a reciprocal feedback 
process, which can produce cascade effects on other techniques and fields of 
knowledge. For instance, records of empirical observations may lead to the 
creation of a formalized institutional calendar, which in turn allows for a 
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more precise management of environmental resources, as aptly demonstrated 
by the Mayas in Mesoamerica. This, in turn, can maximize production and 
thereby create a surplus, which encourages the development of structures for 
its management. Simultaneously, a more formally structured religious ideo-
logy seems to arise in response to the need for social stability generated by 
the productive system, which in Mesopotamia became increasingly asym-
metrical in terms of labor and access to resources.4 Going back to the im-
pact of writing on cultural evolution, it is important to stress that this 
technology makes access to information possible regardless of whether the 
encoder of the information is physically present. Contrary to what typically 
happens in modern societies, this information access has usually been re-
stricted to the social elite in antiquity. Nevertheless, under certain circum-
stances, writing could be displayed to a broadly illiterate audience to reaffirm 
the rank of those individuals within the social hierarchy who are able to ac-
cess that message.

Because writing can be perennial, or at least stable, over long periods of 
time in particular forms, it is perceived as magic, sacred, or even taboo in 
many ancient societies, and the people associated with it inherit these qual-
ities. As a consequence, writing is frequently invoked as a prime determi-
nant for cultural change in modern theories of cultural evolution. In their 
earliest formulation,5 these theories framed writing systems as originating 
and changing historically in a linear evolutionary sequence, beginning with 
a primitive stage based on the massive use of logography (i.e., word- signs) 
and progressing to a more “advanced” logosyllabic stage, followed by a fully 
developed alphabetic system, which is celebrated as the incarnation of West-
ern democracy and scientific advancement. This alphabetocentric (ethno-
centric) paradigm is nowadays obsolete due to advancements in several 
disciplines that intermingle with the study of writing (archaeology, history, 
philology, linguistics, semiotics, etc.), as well as clear counterexamples. (Writ-
ten Japanese, one of the most sophisticated writing systems presently used, 
did not hamper technological advancements or social achievements, despite 
the difficulty in learning the system). Nevertheless, even today, there is a cer-
tain bias in evaluating the potential expressed by the invention and adop-
tion of writing in ancient societies. This is no doubt due to the fact that people 
who study writing are (inevitably) literate; they are embedded in a deeply en-
trenched paradigm— the literate paradigm. After years of training, we take 
pride in using writing technology, just as ancient scribes certainly did. Hence, 
we tend to associate civilization with the use of writing— and barbarism with 
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its absence— regardless of stubborn facts to the contrary. The Incas, who did 
not read or write, were as civilized as the Mayas, who did read and write. 
For reasons possibly linked to overspecialization and lack of imagination, 
certain aspects and functions of writing are therefore overemphasized, 
whereas other aspects or functions are neglected. Most of the duties per-
formed by written records can be carried out by means of nonlinguistic 
symbolic systems and mnemonic devices. In addition, common misconcep-
tions about the nature of writing, as well as the lack of a commonly accepted 
definition of it, blur the overall picture. In this chapter I address some of the 
issues concerned with early writing, especially its connection with culture 
and environment. In my view, one of the most overlooked factors in the anal-
ysis of early writing is how writing systems emerged in particular environ-
ments. To encompass this, I shall treat writing both as a material and 
immaterial technology, beginning with a detailed account of the historical 
evidence and then proceeding to evaluate the environmental, technological, 
and conceptual dependencies of the writing technique.

scaffoldings for writing
In contrast to diffusion theories popular in the middle of the last century 
that assumed a single origin for writing, it appears that writing was inde-
pendently invented several times in history. Grammatologists (those involved 
in the study of writing systems) use the evocative term grammatogenesis (or 
grammatogeny) to label this process. Modern scholars recognize four pris-
tine (i.e., independently generated) grammatogenetical events that occurred 
in different cultures at different time periods and in distinct geographical 
contexts as the result of long incubations involving deep transformations in 
society and environment: (1) cuneiform script in southwestern Asia (~mid-
dle of the fourth millennium b.c.e.), (2) Egyptian hieroglyphic in northern 
Africa (~middle of the fourth millennium b.c.e.),6 early Chinese script in 
Central Asia (late thirteenth century b.c.e.), and (4) Mayan hieroglyphics in 
Mesoamerica (~fourth century b.c.e.). Other scripts, interesting in their own 
right, can be seen as derived products of cultural contact between literate 
and illiterate societies. For reasons of space and personal competence, these 
scripts are referred to only marginally in this chapter.7 The grammatogen-
esis of these pristine writing systems is not creation ex nihilo; they invari-
ably relate to other visual systems for storing information, such as calculi, 
numerical tags, and calendrical systems.
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Of the four writing systems, cuneiform represents the best case for ex-
ploring the emergence of writing and its implications for cultural develop-
ment, cognitive enhancement, social diversification, and environmental 
change. The available evidence is not only abundant but also covers the long 
period prior to the establishment of writing as the main technology for re-
cord keeping. Nevertheless, generalizations based on the cuneiform scenario 
are inherently risky. Writing is the product of a complex society and there-
fore is bound to a variety of intertwined factors standing in multilevel, su-
perimposed, and asymmetrical relationships with one another. The hunt for 
universals in writing systems, while feasible to some extent, especially in 
terms of structural features shared by any representational system, is sub-
ject to considerations of language, culture, technological changes, sociopo-
litical developments, and environmental context. These diverse considerations 
hamper the creation of models of writing as scaffolding for the establishment 
of complex urban societies.8 In this regard, it is worth noticing that writing 
is only one of several technological innovations that contributed to the emer-
gence of the so- called urban revolution in Mesopotamia.

The label urban revolution is clearly a misnomer because the “revolution” 
lasted for roughly one millennium, but it is partly justified by its profound 
impact on the subsequent modes of human interaction. By the beginning of 
the third millennium b.c.e., Uruk (modern Warka, in southern Iraq) was a 
metropolis of 2.5 to 5.5 square kilometers in size (including the lower town), 
approximately twice the size of classical Athens (fifth century b.c.e.) and only 
half the size of imperial Rome (first century a.d.).9 The city probably hosted 
forty thousand to fifty thousand people, an astonishing number, especially 
if compared with other settlements of this and subsequent periods. These fig-
ures, significant as they may be, only hint at the complexity that character-
ized urban life in the late fourth millennium b.c.e. The multiplicity of social 
niches attested to in both archaic written sources (especially the list of pro-
fessions; see section 5) and archaeological data (monumental complexes, resi-
dential quarters, iconographic motives, etc.) is an outcome of prolonged 
anthropic contact with a variegated landscape, whose cyclical fluctuations 
in terms of water regimes made possible the development of different strate-
gies for the exploitation of natural resources. The southern alluvium is an 
area rich in ecological diversity. The Tigris and Euphrates Rivers create a di-
verse landscape, alternating wetlands, marshes, steppe, plains, lagoons, seas, 
and wadis, as well as sandy and rocky desert.10 It is within this landscape 
that the early urban society first made language visible.
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Tokens and Clay Envelopes
As for Uruk’s technological background, we should consider the prehistoric 
developments that took place over a period of roughly five thousand years, 
from 8,500 to 3,500 b.c.e.11 Small clay objects, shaped in a number of differ-
ent ways, were found in several sites scattered over the whole area of south-
western Asia, from Iran to Turkey (Figure 10.1). These objects are referred to 
in modern literature as tokens. According to shape and other features, they 
may be classified into a threefold typology: simple tokens (shaped as disks, 
cones, spheres, and other basic geometric forms); derived simple tokens 
(simple geometric shapes but bearing one or two incisions);12 and complex 
tokens (shaped in elaborate ways, bearing several incisions, perforations, 
painting, or other modifications). Their archaeological context is mostly un-
clear, but they can be dated with some confidence to this long phase before 
the advent of writing.

Examples from the first category (i.e., simple tokens) appear roughly at 
the same time as the domestication of plants and animals by early settlers 
(roughly 8,000 b.c.e.). Derived simple tokens and complex tokens are found 
only much later (4,500 b.c.e. in Uruk and 3,500 b.c.e. in Susa and Syria). The 
interpretation of these objects is still debated. On the basis of later evidence 
(e.g., the system of the bullae, described below), it seems reasonable— albeit 
not provable— that simple tokens were used to count some sort of goods.13 
Assemblages of simple tokens might have been put in leather bags or some 
other sort of perishable container that leaves no trace in the archaeological 
record. In this case, besides being used as calculi, they might have served the 
same function of later bullae, which are hollow balls of clay used as enve-
lopes to enclose tokens. (They vary in size from a golf ball to a baseball.) Sev-
eral details concerning the function of these enigmatic objects are still 
debated. Apparently, we lack several pieces of the puzzle because strings 
could have been added to these artifacts to hang the bulla or attach other 
perishable additional parts carrying information.14

Clay envelopes first appear in Uruk and the surrounding region around 
3,500 b.c.e. and possibly slightly later in Susa (Iran).15 The surface of these 
artifacts is usually covered in its entirety with impressions of cylinder seals, 
which are administrative devices usually made of stone (a rare material in 
Uruk, as well as in the whole southern Mesopotamian area), carved with 
iconographical motifs. These artifacts were rolled on fresh lumps of clay used 
to seal bullae, jars, rooms, and (later) cuneiform tablets.16 Up to three different 
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seals might be present on a single bulla, each functioning as a sort of signa-
ture of an official or an individual in contact with the local administration. 
The aim was to guard against the falsification of an envelope’s content by cov-
ering the entire surface with impressions that are not easy to replicate, 
making any infraction evident.

The study of bullae is complicated by two factors. First, the total number 
of archaic bullae presently known is rather limited (roughly around 130 ex-
emplars). Second, the content of most of these objects is unknown, since mu-
seums are rightfully unwilling to damage these precious documents to look 
for tokens contained inside. Recently, noninvasive techniques (such as axial 
tomography) have reached the necessary resolution to allow for the nonin-
vasive study of bullae, but the data are still unpublished. Nevertheless, it 
seems clear that only simple tokens, or in a few cases derived simple tokens, 
feature inside the ancient clay envelopes. Derived simple tokens are few in 
number compared to the abundance of complex tokens. It seems therefore 
reasonable to conclude that complex tokens served a different function than 
simple tokens (e.g., complex tokens are possibly unrelated to accounting).17 
The situation is complicated by the fact that some complex tokens show strik-
ing similarities with protocuneiform signs found on actual tablets. Never-
theless, there is no correlation between the frequency of complex tokens and 
the frequency of the alleged corresponding signs. For instance, the sign for 
sheep (a circle with a cross in it) is exceedingly common on tablets, but the 
corresponding token is very rare. One may conclude that there was a shared 
set of symbols used by early accountants, but the system was fluid. More than 
one code was probably in use by different people involved (at various levels) 
in the early urban system.18

Returning to the features of bullae, it is remarkable that some of them 
show what appear to be numerical impressions on the surface, produced in 
a number of different ways, such as with tokens, fingers, or a reed stylus. The 
impressions on the outside may or may not correspond to the number of to-
kens contained inside the bulla. However, it is clear that these marks repre-
sent numbers, which are consonant with the metrological systems attested 
to on another type of document— namely, the numerical tablets found in 
Uruk, Susa, and Godin Tepe (western Iran on the Zagros Mountains, north 
of Susa), as well as with protocuneiform tablets of Uruk and Susa.19 These 
metrological impressions are not randomly placed on the bulla’s surface but 
instead respect some ordering principle, grouping numerical signs of the 
same kind in columns or lines. Keeping in mind that more than one code 
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could have been in use at a given time, it seems that the ancient accountants 
impressed numbers representing larger units first and then added impres-
sions for smaller units last. This implies an “advanced numerical syntax,”20 
which is impossible to express using simple tokens alone. One might even 
speculate that the need for clarifying this syntax in an environment where 
multiple codes operated brought about the practice of impressing numeri-
cal signs on the bulla’s surface.21 Alternatively, the impressions on the out-
side may serve to prevent (as much as possible) the necessity of breaking the 
artifact for inspection, at the same time obliterating its future validity. In 
other words, a quick look at the impressions on a bulla’s surface may have 
been sufficient to retrieve the information concerning its content, thus mak-
ing the bulla a “double document.”22 The existence of this syntax implies 
metrological standardization (still an ongoing process at this stage), as well 
as shared conventions that are transmitted within the frame of an incipient 
bureaucratic system.

From this short survey, we have seen that bullae are complex artifacts. 
Besides a clay envelope and tokens, they typically have seal impressions, nu-
merical impressions, and (in some cases) strings passing through them. Only 
the first two features (envelopes and tokens) in this list are necessary, but in 
most cases all of them are present in a given bulla. The proper relationship 
between these elements is hard to ascertain, but later evidence (e.g., sealed 
contracts from the late third millennium onward) suggests that at least some 
sealed bullae served as legal documents, binding two parties in a mutual 
agreement, or as receipts for goods (typically grain or cattle). In case of litiga-
tion, or simply when the contract expired, one of the parties could break the 
bulla and inspect the contents. This situation happened in antiquity because a 
number of bullae have been found broken in situ.

Insight into the functions of these complex artifacts can be gleaned by 
examining a much later bulla, dated to 1,400 b.c.e., from the site of Nuzi 
(Yorghan Tepe, northern Iraq).23 The document was found in a private house, 
together with a cuneiform tablet that sheds light on the use of this specific 
bulla, which contained forty- nine tokens. Both the bulla and the cuneiform 
tablet bear impressions from the same seal, as well as a cuneiform inscrip-
tion in Akkadian. The inscription on the bulla appears to be a shortened and 
perhaps complementary version of the more elaborate inscription on the tab-
let. The text mentions “49 sheep and goats belonging to Puhishenni, the son 
of Musapu, which were given over to the care of Ziqarru, the son of Shalliya, 
the shepherd.” It seems therefore that this clay envelope was part of a contract 
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between the literate owner of the flock and an illiterate shepherd, who was 
to pasture the animals in the surroundings of Nuzi for a period of several 
months. The tablet was meant to protect the owner (e.g., against loss or the 
substitution of animals with less valuable ones) and remained with him, 
whereas the bulla was meant to protect the shepherd (e.g., against possible 
accusation of theft). The envelope possibly traveled with him, but in this ex-
ceptional case was returned together with the flock.

Generalizations on the basis of this unique example are not possible, es-
pecially since the bulla itself is inscribed with a cuneiform inscription. 
Nonetheless, it is reasonable to assume that the prehistoric bullae from Uruk 
and other sites share at least the character of accounting documents, and 
some of them also potentially have a legal character. This may explain the 
practice of sealing the entire surface of these objects.24

Numerical Tablets: A Space for Counting, a Space for Thought
As noted, numerical impressions are a feature shared both by bullae and “nu-
merical tablets” that are mostly found in Uruk and Susa but also in other 
sites in Iran (Chogha Mish, Godin Tepe, Tepe Sialk), Iraq (Jemdet Nasr, 
Nineveh), and Syria (Mari, Nagar, Habuba Kabira, Jebel Aruda). Their proper 
dating is unclear, but the general consensus is that they probably appeared 
at the same time as the earliest bullae (3,500 b.c.e.) or possibly slightly later 
(3400 b.c.e.). The later dating is primarily dictated by reasons of convenience, 
as it is tempting to place bullae and numerical tablets in a linear “evolution” 
sequence, but the later dating finds some partial support in the stratigraphic 
evidence as well.25

It must be kept in mind, however, that bullae do not disappear with the 
advent of numerical tablets or with the rise of cuneiform documents, as 
proved by a bulla from Tepe Yahya roughly datable to 2,700 b.c.e.,26 an un-
provenanced Old Akkadian bulla (2,300– 2,200 b.c.e.),27 and the much later 
Nuzi bulla, dated to 1,400 b.c.e. (described above). The same holds true for 
simple tokens. A very recent find in Tushan (Ziyaret Tepe, southeastern Tur-
key) proves that these devices, first introduced in the eighth millennium 
b.c.e., were still in use in a provincial capital of the neo- Assyrian Empire to-
ward the middle of the first millennium b.c.e.28 Remarkably, several cunei-
form tablets were also unearthed there, proving that full- fledged writing and 
archaic accountability systems coexisted over millennia due to different lev-
els of literacy and bureaucratic demands, which implies that a variety of so-
cial niches were extant within the urban ecosystem.
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The label numerical tablets is motivated by the fact that only numerical 
impressions are found on these artifacts (i.e., they do not feature cuneiform 
signs). Similar to clay envelopes, their surface is usually covered with seal 
impressions. Contrary to bullae, tablets are not spherical and therefore can-
not contain tokens. Contrary to proper cuneiform tablets (from 3,300 b.c.e. 
on), numerical tablets imply only a limited literacy. This consideration may 
explain the use of abnormal repetitions of numerical signs otherwise usu-
ally bundled together on a bunch of numerical tablets from Jebel Aruda 
(northern Syria) and other sites in the North. But this explanatory approach 
may derive from our tendency to rigidly systematize the available data.29 It 
has been suggested that numerical tablets may serve the same function as 
bullae (albeit this is difficult to determine with certainty) but were more prac-
tical to produce in comparison to clay envelopes since they do not require 
shaping tokens or producing a spherical artifact. At Susa, some numerical 
tablets and bullae were found in the same room and even in the same con-
tainer.30 In addition, the same seal impressions are occasionally found on 
both tablets and bullae at both Uruk and Susa.31 It is therefore tempting to 
consider the idea that, at least in some cases, numerical tablets served the 
same function as the much later Nuzi tablet, found together with the bulla 
and having the same seal impression. Rather than being an “evolution” of 
bullae, numerical tablets may therefore have been part of a complementary 
system of accounting. In any case, one should allow that the system was flex-
ible: the absence of seal impressions on some documents suggests that they 
may have served a variety of different functions.

Although numerical tablets are not yet connected to spoken language, 
they represent an important step in the history of writing and, more gener-
ally, in the history of human cognition. Having two flat surfaces, they in-
herently arrange space into distinct parts: obverse, reverse, and edges. The 
information these tablets provide is thus embedded not only in the numeri-
cal signs per se but also in the position within the tablet where the signs oc-
cur. In other words, the writing space is semanticized. Interestingly, some 
numerical tablets also feature column division and arrangement into boxes 
(cases), which involved impressing lines on the surface.32 This feature appears 
in protocuneiform and later tablets where there is a fully developed writing 
system. The advantage of flat “rectangular” tablets over bullae is also one of 
storage space and ease of filing. We know little about the original archival 
context of Uruk documents. Early tags (i.e., small perforated tablets) may 
have been attached with a rope to baskets containing tablets or other items, 
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as is the case in later periods. We may also compare the practice of filing tab-
lets on shelves, attested to in Ebla (Tell Mardikh, Syria, ~2,400 b.c.e.). There, 
some tablets bear inscriptions on the edges and mention the period of time 
covered by the individual accounts. These indicators apparently served as la-
bels to quickly find documents within the archive, much like book titles in 
a modern library. Similar conventions had already manifested in a few nu-
merical tablets, bearing numerical impressions on the edge, with or without 
other impressions on the obverse and reverse, but with seal impressions on 
the tablet’s surface.

The interpretation of the numeric impressions is unclear, but it seems that 
the numbers on the edges are not sums of the numbers on the obverse or 
reverse. This tentative explanation may be true since in the earliest stages of 
protowriting the information space extends beyond the physical limits of the 
individual documents, allowing a mapping of textual groups and navigation 
within a possible archive. Whether or not this is operative already in Uruk 
is hard to say, but at least from the middle of the third millennium b.c.e., 
this appears to be the case.

These different forms of structuring information open up important cog-
nitive possibilities. Access to data is not only effective but allows for quick 
comparison between various meaningful segments of information. The in-
dexing in this archaic period ultimately resided in the decoder’s mind.33 For 
instance, parallel textual sections belonging to multiple texts can be easily 
compared, evaluating similarities and differences. Even though this process 
can be replicated in an illiterate society by committing the storage of infor-
mation to mnemonic systems and nonlinguistic devices, the effort and time 
required make the task difficult to the point of being exceedingly impracti-
cal. In this regard, writing (even protowriting) works as a catalyzing agent 
for the cognitive process, scaffolding the organization of ideas in ways that 
are otherwise impossible for spoken language.

the first signs
Shortly after the middle of the fourth millennium, more complex tablets ap-
peared in Uruk (southern Iraq), Susa (eastern Iran), and Nagar (Tell Brak, 
northern Syria). These artifacts have been labeled logonumeric (or numer-
oideographic) tablets to stress the fact that they bear only one or two signs 
associated with numbers.34 The signs presumably denote the items counted 
or perhaps refer to the individuals (or institutions) involved in the movement 
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of goods. Some logonumeric tablets bear cylinder seal impressions. Whereas 
the signs in both Uruk and Susa tablets make use of the same formal con-
ventions found on later tablets (e.g., signs depicting quadrupeds render the 
animal head only), the two Nagar tablets seem to use a different convention, 
representing whole animals.35 This practice is most probably explained as a 
local deviation from southern standards; it reflects the fluid situation that 
characterizes early writing in the vast area of the ancient Near East.36

If we focus on differences in representational convention, one notes that 
numerical signs in Uruk are placed in front of the signs they refer to, whereas 
the opposite happens in Susa. Yet in both cases, the sign repertoire provided 
by the logonumeric tablets is rather limited. Nevertheless, it appears that 
already in this early stage of script development, nonpictographic (or non-
iconic, but possibly indexical) signs were introduced side by side with pic-
tographic ones (e.g., signs representing jars, plants, birds, or body parts). 
One must be careful in this respect, though, because we may be unable to 
identify the right referents of ancient items due to cultural distance. Despite 
this caution, there is a clear tendency that suggests an intellectual effort to 
create conventions and possibly to borrow or adapt preexisting elements of 
the fluid symbolic systems discussed above.

Besides logonumeric tablets, roughly eighteen hundred protocuneiform 
tablets (including fragments) have been found in Uruk. Each is inscribed with 
several signs and usually framed in a set of several boxes (cases). These are 
the most archaic tablets presently known. They are labeled Uruk IV, from 
the name of the archaeological level of the site, and can be dated to approxi-
mately 3,300 b.c.e. A second, larger group (roughly forty- five hundred texts 
and fragments), labeled Uruk III, is dated to around 3,100– 2,900 b.c.e. Un-
like Uruk IV tablets, Uruk III tablets stem from many sites in southern Mes-
opotamia (Eshnunna, Kish, Larsa, Umma, Jemdet Nasr, Tell Uqair, Ur) and 
show a rather quick diffusion of the writing technology. The signs on proto-
cuneiform tablets are arranged in rectangular cases (or boxes). Each case 
contains an administrative entry, composed by numerals, logograms (word- 
signs), or both. Within each case, numerals are grouped together in formal-
ized sequences, respecting older conventions already found in bullae, whereas 
logograms (word- signs) are freely placed. That means that there is no “gram-
matical” order if two or more signs are present within the same case; this 
must be supplied by the decoder. The textual cases vary in size, but their 
mutual position is not random. Depending on tablet format, the division 
into columns and subcolumns allows the decoder to retrieve information 
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on the relationship between the content of a given box and those that it sur-
rounds. The writing space is thus semanticized into units that may relate to 
one another, such as in the case of balanced accounts or in texts showing 
rather elaborate summations.

This spatial syntax was already present in the numeric tablets, but it 
lacked the systematization found on Uruk IV and Uruk III tablets. Intrigu-
ingly, the dissemination of this writing technology corresponds to the end 
of the Uruk phenomenon. Contemporary to Uruk III in Susiana, an entirely 
different system was conceived (proto- Elamite). It is mostly undeciphered be-
cause it died out shortly after its introduction. The proper archaeologi-
cal context of most of the tablets from Uruk is both unclear— because the 
original excavators were not yet aware of stratigraphic methods— and 
disturbed— because they were found in dump areas. In addition, the con-
tent of protocuneiform texts is partly opaque to us due to their archaism. 
Regardless, it is clear that the documents fall into two distinct categories: 
administrative texts and lexical lists. Most documents belong to the former 
category,37 which includes records of various kinds of commodities in rela-
tion to individuals and institutions, whereas lexical lists are documents list-
ing thousands of words, mostly thematically organized: animals, cities, fish, 
food items, professions, metals, plants, vessels, garments, and wood objects 
(inter alia). On the basis of this evidence, there is little doubt that writing in 
Mesopotamia emerged in response to practical needs— namely, to keep 
track of the goods produced and moved within the early state.

some reflections on the use of writing  
and its cognitive imPlications
Lexical lists have often been described as the prime tool for the transmis-
sion of scribal knowledge.38 Their great authority is evident from the fact that 
these documents were copied over and over again for centuries, with only 
minimal deviations from the original. The archaic list of professions is al-
ready attested to in Uruk IV (3,300 b.c.e.) and spread from there to most of 
the Mesopotamian world. It was still copied in Nippur, the most prestigious 
center for scribal education at that time, in the very heart of Babylonia, around 
1,800 b.c.e. Despite the fact that lexical lists do not contain the totality of 
cuneiform signs observable in the documents of a given period, it is clear 
that they contributed to the stability and perpetuation of the writing system. 
This facilitated scribes in learning how to produce well- formed and meaning-
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ful signs, but it also had cognitive implications. Lexical lists promoted fram-
ing concepts within a visual, symbolic representation system. To some extent, 
cuneiform writing inherently generates a taxonomy, which in turn stimu-
lates intellectual reflection on the world as perceived through the prism of 
written language. Lists are thus a new way of looking at the world, ordering 
reality into fixed architectures upon which scribal knowledge is structured.

This willingness to classify and order the cosmos is also evident in the 
effort to establish standards for weights and measures— a crucial concern of 
any administration. This segmentation of reality into discrete units (an early 
“digitalization process”) led to the artificial division of a day into twenty- 
four hours and a month into thirty days. Administrative time was born. This 
was essential to calculate things such as the workforce needed and the grain 
rations to be disbursed for construction work or some similar task, as pos-
sibly recorded on several Uruk tablets. The metrology of these archaic texts 
is indeed rather intricate. Several systems were in use at the same time, de-
pending on what was being counted. Besides area and time measures, one 
finds two different sexagesimal systems used to count dairy products and tex-
tiles, on the one hand, and dead animals and jars, on the other. Two bisexa-
gesimal systems were used to count different grain products, cheese, and fish 
disbursed as rations. As for the cognitive implication of this standardization, 
it seems relevant here that “slaves” appear to be treated according to the same 
metrological conventions that apply to animals. They are also represented 
on cylinder seal motifs.

Despite the fact that this practice is primarily bureaucratic in nature, 
there is little doubt that it contributed to the mental process of self- 
identification within the literate part of society in terms of a contrast with 
its subordinate. The emergence of writing is of little impact in promoting em-
pathy as a structural feature of cooperative behavior, except perhaps among 
those who share the technology.39 Instead, the application of this technol-
ogy seems to stimulate social stratification, especially in terms of the enslave-
ment of foreign people, which Lévi- Strauss had already concluded for 
cultures in South America.40 In his words:

Si mon hypothèse est exacte, il faut admettre que la fonction primaire de la 
communication écrite est de faciliter l’asservissement. L’emploi de l’écriture 
à des fins désintéressées, en vue de tirer des satisfactions intellectuelles et es-
thétiques, est un résultat secondaire, si même il se réduit pas le plus sovent à 
un moyen pour renforcer, justifier ou dissimuler l’autre.41
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This provocative position seems too extreme when applied to the origin of 
writing in Mesopotamia. Writing technology emerged there as a consequence 
of accountability needs that were not immediately related to enslavement. It 
is difficult to state with certainty a “primary function” for this writing tech-
nology, but it is possibly most tightly connected to the prediction of future 
events within the productive system on the basis of past accounts. This seems 
to be a contrastive element of writing as opposed to other mnemonic devices 
used in early city administration. The difference lies not just in the fact that 
a full- fledged writing system is capable of expressing any message, whereas 
other systems, such as the bullae, do not. In more practical terms, the differ-
ence is that writing enormously facilitates the quantification and statistical 
prediction of future recurrent events based on recorded history. In confor-
mation with this view, it is worth noticing that many of the protocuneiform 
texts have recently been interpreted as contingency tables, such as a means 
for estimating the amount of grain to be harvested in the forthcoming sea-
son based on data recorded in previous seasons.42 In addition, writing sur-
passes other solutions for retaining information when reporting to a higher 
authority. A well- structured bureaucratic apparatus necessitates the rigid ver-
balization of written records.43

It is worth stressing that our modern perception of writing as a perva-
sive phenomenon within contemporary society has little to do with ancient 
evidence. Scribal knowledge was limited to a few individuals belonging to 
the urban elite. Additionally, it took roughly seven hundred years for Meso-
potamian scribes to conceive and create a document that was not either ad-
ministrative or lexical in nature. Thus, the domain of writing remained 
restricted to city administration for a very long period of time, proving that 
there is no obvious evolutionary progression in the history of writing. It is 
only close to the twenty- sixth century b.c.e. that literary texts appear as a 
different genre, possibly as a result of the prolonged contact between Sume-
rian and Akkadian cultures in the South.

environment and writing:  
the case of mesoPotamia
When dealing with the invention of cuneiform writing, most authors hold 
that clay was chosen as a medium because it was cheap and abundant in Meso-
potamia. This explanation is rather simplistic because clay was also abun-
dant in the environments where other pristine writing systems emerged but 
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other media were preferred.44 In Egypt, the earliest writing is attested to on 
bone and ivory tags; only later is it found on stone and papyrus.45 In China, 
turtle shell or bone was used in addition to bamboo strips.46 In Mesoamer-
ica, Mayan scribes wrote on animal skin, bark paper, vessels, and stone.47 In 
light of these facts, clay is not so obvious a choice in Mesopotamia despite 
its wide availability. Instead, the choice of clay is better explained in terms 
of the existence of the bullae system, which in turn makes sense only in the 
variegated environment hinted at above (see section 2).

The alternating wet and dry areas in southern Mesopotamia promoted 
the emergence of what has been labeled a dimorphic society, where semino-
madic human groups coexisted with permanent settlers in a mutually de-
pendent relationship that was established over a long period of progressive 
climatic drying.48 The dynamics of social interactions between these two 
groups are not always easy to ascertain because of biases in the available doc-
umentation. Seminomad pastoralists leave few traces in the archaeological 
record and are seldom mentioned in the written sources concerned with ur-
ban bureaucracy.49 This is especially true for fourth millennium Uruk be-
cause the site was only partly excavated, and the relatively few cuneiform 
texts unearthed there are not completely understood due to their very ar-
chaic nature. It is risky to use data from much later periods (e.g., the end of 
third and the beginning of second millennia b.c.e. Mesopotamia) as a basis 
for projecting back to the situation toward the end of the first urbanization 
phase. What can be observed from later sources is that permanent settlers 
progressively developed a production system based heavily on cereal mono-
cultures, which were mass produced thanks to technological innovations first 
introduced in the period of incipient urbanization (e.g., seeder plow, thresh-
ing sledge, water canalization, short- field irrigation), as well as social strati-
fication (e.g., organization of labor to work and maintain the fields or dig 
canals). The seasonal contact between settlers and seminomads occurred 
right after harvesting, when the flocks were taken to graze fields in a mutu-
ally beneficial situation: the animals fertilized the soil while using up the re-
mainder of plant stalks as fodder.

The social boundaries between the “movable” and “immovable” parts of 
this society were not rigid. “Settlers” could certainly transit in and out of 
“seminomadic” clans and vice versa.50 How much this applies to Uruk every-
day life is difficult to state, in part because the city’s economy seems to 
have relied not only on agriculture and animal husbandry but also on the 
exploitation of marsh resources, such as fish and reed, which were abundant 
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in this period. However, it seems reasonably certain that animal husbandry 
was mostly performed outside the cities, regardless of the proper social con-
notation of the local human groups involved in seasonal large- scale move-
ments. According to both epigraphic and iconographic evidence (e.g., 
cylinder seal motifs), domesticated animals (mostly sheep, goats, oxen, and 
pigs) were exploited in Uruk as alimentary resources (meat and dairy prod-
ucts), for the production of goods (wool, sinew, etc.), and possibly as draft 
animals (though this practice is rarely attested to in the earliest documents).51 
When settlements grew in size and complexity, institutions in charge of the 
management of surplus cattle and grain emerged within the newly estab-
lished urban society. This created a need for an accounting system, whose 
development over millennia can be traced as described above.

The bullae system was likely invented within this scenario and perhaps 
subsequently adapted to account not only for animals and grain but also 
other goods and labor, but this remains speculative. Clay envelopes operated 
as points of contact between an increasingly literate social group belonging 
to the city administration and an illiterate one deeply embedded in and cir-
culating around the rural landscape. The ecological factor, intertwined with 
cultural development and environmental exploitation, was crucial for the 
development of an accountability system that propelled writing into the 
Kulturtechniken expressed in ancient Near Eastern societies while freely 
borrowing a number of features from other preexisting solutions. Clay was 
chosen as a medium not only because of its availability but also because of 
the habit of producing sealed documents and the need to continue doing so. 
Clay is well suited as a sealing medium, providing a continuous surface that 
can also bear identifying marks (e.g., seal impressions), and is much more 
durable and less expensive than textiles, leather, or other containers. Addi-
tionally, the materiality of bullae might depend on much older practices, such 
as the production of pottery and bricks. From this point of view, the choice 
of writing medium was one of the most deeply entrenched features in the 
process of knowledge transmission, which depended on ecological circum-
stances that nurtured processes of cultural evolution and facilitated the 
origin of writing and subsequent transformations in human cognition.

In This chapTeR I intentionally avoided applying the term evolution to writ-
ing systems.52 This is partly due to my expertise, which is limited to the field 
of ancient Near Eastern studies, but also reflects a common practice within 
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this field that prefers more neutral terms, such as change, transformation, 
development, or adaptation of the system. This practice originated as a reac-
tion to the Ex oriente lux paradigm, a reformulation of the once fashionable 
diffusion theory, according to which civilization first appeared in Mesopo-
tamia and spread from there. Even taking the term evolution as a metaphor, 
few modern scholars are willing to consider protocuneiform tablets as evolv-
ing from the bullae system since the former is glottographic (i.e., it conveys 
meaning and words, as expressed in a given language), whereas the latter is 
semasiographic (i.e., it conveys meaning without expressing a specific lan-
guage). This distinction is functional, but it masks an important shared fea-
ture in the fluid development of accountability systems, which constitutes a 
fundamental step in the construction of both material and immaterial struc-
tures that are manifestations of the cultural evolution process.

Figure 10.1. Distribution through time of accounting devices and written documents. Modified 
after Woods (2010) to include new data published by MacGinnis et al. (2014) and Monaco (2014).
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Without arguing explicitly for a linear evolutionary path from bullae to 
cuneiform tablets, it is worth keeping in mind that the numerical systems 
expressed in bullae are consonant with those appearing in protocuneiform 
tablets. In addition, bullae may share some of the functions expressed by cu-
neiform documents, such as their possible legal nature. There is no clear- cut 
boundary between writing and nonwriting within the cuneiform evidence; 
for a long period of time, tablets expressed extremely limited linguistic in-
formation (i.e., they were mostly semasiographic in nature). Most notably, clay 
as a medium for both systems stands out as a deeply entrenched feature in 
the development of the early Mesopotamian writing system. In light of these 
considerations, it seems useful to reconsider parallel attempts in the creation 
of tools for the maintenance of early city bureaucracy (sealing practices, to-
kens, bullae) and interpret them as scaffolds for the emergence of protocu-
neiform, rooted in a varied environment that exhibits the primary factors 
accounting for the existence of the writing technology. The need for manag-
ing a surplus created within the first urban societies stimulated the advent 
of writing as a technology for the more efficient exploitation of natural and 
human resources. In turn, this promoted cognitive developments, intellec-
tual achievements, social diversification, craft specialization, and the pos-
sibility of more effective preservation, transmission, and intensification of 
knowledge, which we now perceive as one of the most important features of 
our own civilization.

Figure 10.2. Map of the ancient Near East showing the sites mentioned in this chapter. Map data: 
Google; DigitalGlobe.
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notes
 1. To a contemporary historian, this is clearly an exaggeration. First, 
there is obviously a “history before history”; modern archaeological tech-
niques make available large amounts of data that rival in size, and often 
complement, what is known from written records. Second, depending on the 
definition adopted, writing may be considered either as an invented tech-
nique or as a slow development that emerged over several centuries. In ad-
dition, important ancient civilizations, such as the Inca in Mesoamerica, may 
or may not be acknowledged as literate, which invites us to reflect on how 
fragile modern definitions can be when applied to complex systems. Finally, 
we should consider that several undeciphered scripts, no matter how sophis-
ticated they may appear, may or may not turn out to be actual writing (e.g., 
Rongorongo on Easter Island or the Indus script).
 2. Cancik- Kirschbaum (2012, 131– 32).
 3. It is worth noticing here that the exploitation of associative capabili-
ties is a built- in feature of all pristine writing systems, which are nonalpha-
betic in nature. An in- depth treatment of the typologies of writing systems 
and of their structural features is not possible here. It suffices to say that 
logographic systems, which are based on logograms— i.e., word- signs, in-
variably combine basic graphemes in order to be able to express large 
amounts of words with a limited repertoire of signs. For instance, in cunei-
form the sign for female worker, female slave, read /geme/ in Sumerian 
(probably the underlying language of early cuneiform), is obtained by jux-
taposition of the signs for woman and for mountain, foreign land, read mu-
nus and kur, respectively. The resulting sign thus suggests the para- etymology 
foreign woman, woman from the mountains for female slave, which is just 
not there in spoken language (cf. also the discussion on creative etymology 
in Glassner [2003, 54]). Again, for reasons of economy, in order to contain 
the total number of signs to be learned by the encoder, logographic systems 
exploit the so- called rebus principle: words that sound similar are written 
down with the same sign. For instance, the sign for garden, read sar in Su-
merian, is also used to express the word to write, again pronounced sar. Not 
surprisingly, the goddess of writing is primarily connected with vegetation 
in the Sumerian pantheon. The application of the rebus principle thus con-
nects otherwise semantically unrelated words. Thus, the visual nature of 
written language promotes indexicality and associations of otherwise poorly 
connected ideas.
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 4. It is not possible to explore here the details of the development of re-
ligious thought in early Mesopotamia. It suffices to say that the joint efforts 
of the workforce under the supervision of a central authority, combined with 
technological innovations and favorable environmental conditions, produced 
a large surplus. However, the producers were required to deliver such sur-
plus to organizations embedded in a system primarily devoted to accumu-
lation and redistribution— a painful process for the producers, which requires 
an ideological explanation ultimately residing in religious thought via divine 
legitimization of the elite. Cf. Liverani (2006, 33).
 5. Gelb (1952).
 6. Whether Egyptian hieroglyphics resulted from a stimulus- diffusion 
process with cuneiform is still debated. The absolute chronology of the ear-
liest Uruk evidence is not well established, so it may or may not turn out 
to be older than Egyptian hieroglyphics. However, the inclusion of the lat-
ter as distinct is granted by the fact that the system is radically different 
from cuneiform, even if cultural contact with Mesopotamia promoted its 
invention.
 7. The grammatogenesis of nonpristine systems is complex and includes 
nuances such as the basic idea of making language visible and that a certain 
set of systemic features may pass from one side to the other in the interac-
tion process. In most cases, a certain linguistic competence and proficiency 
in reading and writing by the inventor of the new system is implied, as well 
as ideological motivations. The phenomenon is therefore labeled sophisticated 
grammatogenesis (Daniels 1996a, 579– 85), as opposed to writing systems 
produced by individuals with no previous training in reading and writing. 
An example of an unsophisticated grammatogenesis is provided by the al-
phabet (eighth century b.c.e., eastern Mediterranean coast). It is best con-
ceived as a case of imperfect transmission of knowledge between a literate 
Phoenician and an illiterate Greek (Gnanadesikan 2009, 208– 28). This is dif-
ferent from the internal development of a script, which is a much slower 
process that happens within a given literate entity, such as a scribal school, 
and thus subject to conservative rules.
 8. The term complexity is sometimes abused in modern literature (see 
chapter 13; Verhoeven 2010). The complexity of the ancient Uruk urban sys-
tem does not derive merely from the increase in the total number of people 
settling this site, which can be conceived as nodes in a network diagram, or 
by counting the number of possible interactions within the extended group 
of individuals (edges connecting the nodes). Social life in Uruk is complex 
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in the sense that the interactions belong to different systemic elements, which 
include administrative entities that are hierarchically organized in addition 
to social groups and nuclear and extended families. The existence of such a 
complex network of material and immaterial relationships (e.g., the exchange 
of goods, services, knowledge, ideas, and ideology) is an identifying mark 
of cities as opposed to villages and towns (cf. Liverani 2006, 20– 22).
 9. Estimates vary on the actual size of Uruk at the very end of the fourth 
millennium b.c.e. due to the fact that the site is only partly excavated (cf. 
Nissen 1988, 71– 72; Finkbeiner 1991, 193– 94).
 10. For a more detailed description of the water regimes and ecology of 
southern Iraq, see Pournelle (2013, 13– 23, 28– 29).
 11. See Schmandt- Besserat (2010) and Michalowski (1993). The discus-
sion here is limited to possible direct antecedents of writing, but several other 
crucial technical developments, such as the domestication of plants and ani-
mals, techniques for storing alimentary items (pottery), maximizing pro-
duction (clay sickles, seeder plows, or threshing sledges), and processing food 
(grindstones and ovens) appear over this long period. These important inno-
vations underpinned the possibility of accounting and writing and therefore 
may be regarded as scaffolds for scaffolds.
 12. Englund (2006, 17); Monaco (2014).
 13. What kind of goods exactly remains unclear. Due to the vast geo-
graphical extension of the token system, it seems improbable that only one 
code was in use. Tokens of a given typology were probably used to count dif-
ferent items in different areas, or possibly even among different human 
groups in the same area. The interpretation of tokens as calculi was put for-
ward by Amiet (1966) and further developed by Schmandt- Besserat (1992, 
1995, 2012; for a critical review, see Zimansky 1993 and Michalowski 1993). 
The practice of tallying (and possibly of basic arithmetic operations) is rooted 
in a much more distant past when other products of the human symbolic 
mind first emerged, including the practice of inhumation, jewelry making 
and wearing, and painting. The earliest tally sticks, such as the Lebombo 
bone (43,000 to 41,000 b.c.e.) and the Ishango bone (18,000 to 20,000 b.c.e.), 
stem from Africa and Western Asia. The interpretation of the latter is con-
troversial. It is possible that this artifact was used not just for counting (e.g., 
keeping track of time elapsed from a certain event, such as the last new moon) 
but to perform simple mathematical calculations (the addition of numbers 
up to sixty and division by two). For an overview of the development of a 
symbolic repertoire in ancient Near Eastern art and material culture, see 
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Stordeur (2010). All these and similar objects deserve more attention than 
can be given here.
 14. Woods (2015).
 15. Cf. Englund (2004, 28n7) for a possible attribution of early unprov-
enanced bullae to the sites of Umma and Adab, respectively some 40 and 120 
kilometers north/northeast of Uruk.
 16. Cylinder seals replaced the much older stamp seals, first attested in 
Syria (Tell Bouqras and other sites) around 6,500 b.c.e. These objects appar-
ently cover a number of different functions and can also be interpreted as 
amulets (Porada 1993).
 17. Zimansky (1993) makes the point that at least some of these objects 
are better classified as beads.
 18. Michalowski (1990, 1993).
 19. Englund (2006, 21).
 20. Englund (2006, 22).
 21. A similar extension of the capability of the bullae’s representational 
system is found on the Nuzi bulla, whose cuneiform inscription specifies 
what kind of animals (male and female, adult or not) are to be overseen by 
the shepherd. These details are otherwise not expressed by the undifferenti-
ated tokens inside this specific clay envelope.
 22. Lieberman (1980, 352).
 23. Abusch (1981).
 24. According to Dittmann (1986), the seal impressions replace actual 
personal names, as found in later tablets.
 25. Cf. Englund (1998, 56) for a tentative reconstruction of the Susa stra-
tigraphy. Nothing certain can be said for the situation in Uruk.
 26. Englund (2006, 16).
 27. Monaco (2014).
 28. MacGinnis et al. (2014).
 29. See, for instance, Englund (1998, 51, Figure 13).
 30. Schmandt- Besserat (1992, 132n38).
 31. Schmandt- Besserat (1992, 154); Englund (1998, 56).
 32. Cf. the text W 6245,c in Englund (1998, 52).
 33. Library catalogs exist from the period of the Third Dynasty of Ur 
(2,150– 2,000 b.c.e.), though they are rare.
 34. Logonumeric is preferred here because in later cuneiform tablets signs 
represent actual words and not just vague ideas or concepts (see also Coo-
per 2004).
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 35. Finkel (1985, 187– 89).
 36. The other possible explanation is that these tablets represent an ear-
lier stage of writing, but this is not provable because of the disturbed strati-
graphic context. Also, this idea is bound to the old and outdated view of Uruk 
colonies in the North. The Uruk presence there is complicated (cf. Stein 2002). 
This seems to be yet another “gray zone” of writing, which should be added 
to the array of possible outcomes of cultural contact between Uruk and in-
digenous cultures, including the imitation and the shallow adoption of writ-
ing according to local standards (Nagar?), sophisticated grammatogenesis 
(proto- Elamite script in Susa, contemporary with Uruk III), and reluctant at-
titudes to accept writing (Lamberg- Karlovsky 2003, 63). In the latter case, the 
explanation for the missed dissemination of the writing technology probably 
lies in the fact that rural areas, where dry agriculture is largely possible, are 
less likely to necessitate writing, as there is no need for canalizations, which 
in turn imply workforce management, storage, and the transformation of 
surplus. All these practices seem to be the prime movers for the invention of 
writing in southern Mesopotamia.
 37. The proportion of lexical to administrative texts varies through time. 
Less than 1 percent of Uruk IV tablets are lexical, but the figure rises to 20 
percent for Uruk III material (cf. Englund 2006, 28).
 38. Veldhuis (2006).
 39. Mullins, Whitehouse, and Atkinson (2013, 147– 48).
 40. Lévi- Strauss (1955, 354– 55).
 41. “If my hypothesis is correct, it would oblige us to recognize the fact 
that the primary function of written communication is to facilitate slavery. 
The use of writing for disinterested purposes, for the sake of intellectual and 
aesthetic pleasure, is a secondary result, and more often than not it may even 
be turned into a means of reinforcing, justifying, or dissimulating the other 
(i.e. its primary function).”
 42. Woods (2015).
 43. Steinkeller (2003, 2004).
 44. The initial steps in the development of writing systems in ancient 
Egypt, China, and Mesoamerica are not as well documented as in Mesopo-
tamia. It is therefore more difficult to assess, for instance, whether there was 
a primary medium used to write those scripts (Postgate, Wang, and Wilkin-
son 1995). Space constraints prevent a more detailed description of later 
script phases for individual writing systems and the possible implications for 
the consequent development of the relative media.
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 45. Baynes (2004); Stauder (2010).
 46. Bagley (2004); Boltz (1986); Bottéro (2004); Shaughnessy (2010).
 47. Houston (2004, 287– 88); Palka (2010).
 48. Cf. preliminary remarks in Rowton (1977).
 49. As far as Mesopotamia is concerned, privileged epigraphic sources 
for the study of the seminomadic component within the urban scenario are 
the archives of Mari (Tell Hariri), on the Middle Euphrates, dated to the early 
second millennium b.c.e. (cf. Charpin and Durand 1986; Durand 2004).
 50. Porter (2009).
 51. Englund (1995; 1998, 94– 95).
 52. One can describe the development of writing systems as a purely Dar-
winian process (cf. Lock and Gers 2012). Although the family tree of writ-
ing systems’ typologies is a useful tool, it does not do justice to the fact that 
no system is “pure” (as already acknowledged by Gelb [1952]). For instance, 
a syllabic or logosyllabic script under circumstances such as the case of writ-
ing foreign names or loanwords may use syllable- signs that are meant to 
represent only the consonantal part (the last vowel remains silent). Within 
cuneiform, certain archives, such as the merchant letters of Old Assyrian en-
trepreneurs in Anatolia (1900 b.c.e.), are written mostly syllabically and 
with a limited repertoire of signs. Regardless of its simplicity, this system did 
not spread, likely for reasons of prestige associated with the old tradition and 
politics. A logoconsonantal script, such as Egyptian hieroglyphics, has the 
built- in capability of a consonantal alphabet but remains mostly unexploited. 
Conversely, written English is alphabetic but has a remarkable tendency to 
maintain historical spellings that only loosely represent their spoken coun-
terparts at a phonemic level. As for scripts, it is true that scribal hand can be 
transmitted over generations, but the fitness of a script depends on both ma-
terial (the availability of media, pupils, etc.) and immaterial factors (poli-
tics, culture, esthetic appeal, etc.). If dual- inheritance theories are 
reformulated to fit the script scenario, then they must take account of this 
complex and heterogeneous environment.
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