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Abstract

The earliest evidence of human exploitation of the wild date palm in the Middle East dates
back to the sixth and fifth millennia BCE. Despite the scarcity of archaeological data, it
is commonly assumed that by the end of the Late Uruk period (ca. 3300-3100 BCE), the
Sumerians founded the earliest date palm orchards. However, this hypothesis has thus
far not been substantiated by scientifically verified and documented evidence, rendering
the matter a subject of scholarly controversy. To date, since the Proto-Elamite script has
not yet been fully deciphered, our knowledge of agricultural activities within Proto-
Elamite society remains considerably limited. What has been learned so far regarding
the structure of this society’s economic system is derived mainly from comparisons
between signs found on Proto-Elamite clay tablets and comparable examples in Late
Uruk Mesopotamian Proto-cuneiform tablets from the late fourth millennium BCE;
signs that primarily pertain to labor activities, animal husbandry, and livestock products.
This study outlines the phenotypic characteristics of the date palm that can be identified,
and examines their similarities to known Proto-Elamite examples. The authors suggest
signs representing date palms in the Proto-Elamite script and consider them as key
resources for a better understanding of the subsistence economy of the Proto-Elamite
period, an issue previously absent from the scholarly literature on this era. Employing
a comparative approach, the article correlates the signs for palms in Proto-Elamite texts
with contemporaneous and later Iranian, as well as Mesopotamian, visual motifs. By
introducing these signs into the archaeological discourse of the Proto-Elamite period, the
research enables a more accurate reconstruction of the economic system and assessment
of the level of date-palm horticultural knowledge in southwestern Iran during the late
fourth millennium BCE.

Keywords: Date Palm, Proto Elamite, Susa, Early Cuneiform, Late Fourth Millennium
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Introduction

The date palm (Phoenix dactylifera L.) is among the oldest known cultivated plants in
southwestern Asia. Archaeological evidence, along with the study of historical texts and
agricultural history, attests to its enduring presence and foundational role in the economy,
subsistence, and culture of Near Eastern societies and in particular those of Iran from
prehistoric times through historical periods (Amiet, 1980; Burrows, 1935; Dowson,
1923; Goor, 1967; Heimpel, 2011; Landsberger, 1967; Postgate, 1980; Potts, 1997;
Sarton, 1936; Tengberg, 2012; Zohary & Hopf, 1994). The date palm, a dioecious plant,
was not only of high economic importance within the agricultural production systems of
ancient societies but also held a prominent place in many cultural traditions and religious
symbolism (Giovino, 2007; Hassett, 1911; Nixon, 1951). From a phytogeographical
perspective, the date palm is native to the botanical region known as the “Sind Desert,”
a desert or semi-desert zone extending from the Indus Valley in the Indian subcontinent
to southern Mesopotamia and North Africa (Gauba, 1953). This natural range provided
a favorable environment for the species’ growth and served as the initial setting for its
domestication in antiquity. Despite its vast-ranging importance in agricultural history,
questions about the precise origin and domestication trajectory of the species remain
topics of scholarly investigation. Unlike many other cultivated plants!, no wild species
has yet been definitively identified as the direct ancestor of the cultivated date palm,
and its pre-agricultural distribution pattern remains shrouded in uncertainty (Tengberg,
2012). Multiple hypotheses have been advanced regarding the date palm’s origin. Some
researchers have suggested that the Persian Gulf region, particularly the borderlands
between Iran, Iraq, and the Arabian Peninsula, served as its probable homeland. In
contrast, others have traced its ancestry to the wild or “sugar” date (Phoenix sylvestris)
of western India (Zargari, 1990). More recent genomic studies, based on analyses of
genetic diversity in native date palm populations, present a new hypothesis suggesting
that domestication likely began in the eastern parts of the Arabian Peninsula (Gross-
Balthazard et al., 2017). While these findings are not yet definitive, they represent an
essential step toward understanding the historical trajectory of domestication and the
species’ diffusion within the cultural sphere of the ancient Near East.

Many archaeologists maintain that large-scale commercial date palm groves first
appeared in Mesopotamia during the Late Uruk period (i.e., approximately 3300-3100
BCE), (e.g., Nixon, 1951; Postgate, 1980). This development is typically linked to
the emergence of organized Sumerian civilization, in which temple administrations
managed labor forces, irrigation systems, and the flow of resources, forms of control
that constituted a principal source of revenue for the city-states (Potts, 1997). The

date palm played a central role in the agriculture of Proto historic societies in Iran and
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Mesopotamia (Powell, 1987), as it not only produced a very high yield (between 30
and 200 kg of dates per tree), (Zohary & Hopf, 1994) but also provided a wide array
of secondary products and was exceptionally well suited to the hot, dry climates of
southern and southwestern Iran and southern Mesopotamia, as well as to the particular
properties of their soils (Potts, 1997: 69; Schwab, 1983: 149; Van de Mieroop, 1992:
158).

Objectives

This article aims to identify and analyze signs associated with the date palm tree and
its products in Proto-Elamite texts, with particular emphasis on signs recognized
within the Mesopotamian scribal tradition, especially the sign (ZATU 230)%. Given the
fundamental role of the date palm in the economies of societies in southwestern Iran and
the southern Zagros region, areas that culturally overlap with the geographical domain
of the Proto-Elamite period, this study seeks to identify and interpret motifs related to
this plant in the era’s written records. Focusing on the Proto-Elamite sign list published
online by Jacob Dahl through the “Cuneiform Digital Library Initiative”, and especially
on those signs appearing in the earliest tablets of this writing system, the research
conducts etymological, semantic, and graphical analyses of these signs. The objective
is to trace the visual evolution of these signs and compare them to their analogues in
Mesopotamian writing traditions, thereby providing a more precise representation of
the place of the date palm in the linguistic and economic systems of Proto-Elamite
societies (Dahl, 2005). Since this topic has not previously been examined directly
and systematically, the findings of this study have the potential to fill a significant gap
in research on agriculture, subsistence economy, and the semiotic analysis of Proto-

Elamite texts.

Evidence of the Date Palm in the Archaeological Record of Iran

The earliest known depictions of the date palm in Iran are found in rock carvings in
the “Teymareh” region of Golpayegan County (Farhadi, 1996). In one such panel, the
date palm is clearly portrayed alongside several wild goats and a carnivorous animal
resembling a feline. This scene, which combines vegetal and animal elements within
a symbolic space, reflects the deep-rooted link between the date palm and the cultural
lifeworld of the inhabitants of the central Iranian plateau (Fig. 1: A). During the Susa
II period, representations of the date palm gradually assume a prominent place in the
art and symbolic system of cylinder seal impressions. On several cylinder seals from
this period, a human figure is shown climbing the trunk of a date palm; a gesture likely
alluding to the process of harvesting fruit or tending the tree (Roach, 2008). This visual

pairing of the date palm and the human figure holds particular semantic and symbolic
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significance. In these depictions, the date palm is typically rendered in a simplified,
abstract manner, often positioned at the margin or edge of the scene. Botanical details
are seldom represented, and the iconography focuses more on the schematic form than

on precise morphological realism (Fig. 1: B).

Fig. 1: A) The earliest known representations of the date palm in Iran in the rock carvings of the Teymareh site.
B) Early representation of the date palm on cylinder seals from the Susa II period; examples of the enduring
association between the palm’s vegetal element (Roach, 2008).

In the Proto-Elamite period, the use of cylinder seals adorned with representations of
the date palm constituted a distinctive and noteworthy phenomenon (Fig. 2). In specific
examples, particularly those impressed on the reverse of clay tablets, a symbolic
composition emerges in which animals such as goats, cattle, or lions are observed
alongside the date-palm motif. This visual arrangement, significant not only from an
aesthetic perspective but especially within the framework of the semiotic system and
the socio-economic relations of the Proto-Elamite era, carries multiple interpretive
implications (Palarde, 2022; Kelley, 2024; Kelley et al., 2025). The date palm in these
seals is typically rendered in a highly simplified, abstract manner, at times resembling
the common logographic sign used in administrative texts of the same period. The
placement of this symbol at the margin or edge of the scene’s composition is a recurring
and meaningful feature in Proto-Elamite iconography. Such positioning may indicate
both an intrinsic or implicit sanctity attributed to the tree within the socio-economic
context of the time and a direct linkage between the image, the sign system, and the
bureaucratic function of seals and documents. Indeed, this imagery, beyond affirming
the economic importance of date palm products, reveals the interconnection between
administrative systems and the symbolic worldview of Proto-Elamite society (Kelley
2024). The convergence of significant function (in accounting and economic texts) and
artistic symbolism (in glyptic art) illustrates the transfer of meaning from the written
sphere to the visual and even ritual domain. The visual consistency of the date palm

motif across both spheres, seals, and clay tablets thus lays the foundation for a deeper
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Fig. 2: Impressions of Proto-Elamite seals on the reverses of two tablets, depicting an abstract representation of
the date palm (Phoenix dactylifera L.), (Paladrde, 2022).

understanding of the socio-economic standing and symbolic cosmology of the Proto-
Elamite world (Kelley, 2024).

In the Middle Elamite period, the date palm was one of the fundamental pillars
of the agricultural economy in Elam and Khuzestan, holding a distinguished position
within the production systems and subsistence strategies of the communities of that era.
Diverse evidence attests to this importance, including inscriptions and administrative
seals dedicated to recording and regulating the harvest and distribution of date palm
products. Furthermore, in the decoration of the temple of “Shutruk Nahhunte” in the
Acropole mound of Susa, the date palm is prominently depicted in the form of molded
and relief-fired bricks; a portrayal reflecting the symbolic role and economic function of
this plant within both ritual spaces and the architectural expressions of royal authority
(Fugert & Gries, 2020). The apex of the combined visual and documentary representation
of the date palm is clearly evident in the art, administrative records, and architectural
works of the Achaemenid period. At Persepolis, numerous reliefs depict the date palm,
illustrating the plant’s prominent presence in the symbolic imagination and economic
framework of the Achaemenid era. These motifs, together with Elamite clay tablets,
administrative records, and the many seals identified at the sites of Susa and Persepolis,
serve as compelling testimony to the continuity and intensification of the palm’s status
within the bureaucratic rationing systems and economic relations of the time (Hallock

1960; 1978). From the perspective of external written sources, Greek texts also play a
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decisive role in describing the status of the date palm in ancient Iran. Xenophon, in the
Anabasis, and Theophrastus, in his botanical treatises, explicitly mention the existence
of extensive date orchards and even the diversity of their cultivars in Iran, providing
evidence of the coherence and efficiency of a palm-based agricultural system and
natural resource management within the Achaemenid bureaucratic structure (Fig. 3).
Thus, the continuity of the date palm’s role from the Middle Elamite to the Achaemenid
periods can be traced not only in administrative records but also in art and architecture,
an enduring linkage that reveals the deep interconnection between the agricultural
economy, administrative practices, and symbolic expression throughout the historical
trajectory of the Iranian plateau, thereby enabling comparative interpretations of this
plant’s place in the transformations of socio economic structures across different eras.
Thus, the continuity of the date palm’s role from the Middle Elamite to the Achaemenid
periods can be traced not only in administrative records but also in art and architecture,
an enduring linkage that reveals the deep interconnection between the agricultural
economy, administrative practices, and symbolic expression throughout the historical
trajectory of the Iranian plateau, thereby enabling comparative interpretations of this

plant’s place in the transformations of socio economic structures across different eras.
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Fig. 3: A) Moulded Brick from the Middle Elamite Period Depicting a Date Palm Motif; B) Impression of Seals
from the Achaemenid Period Bearing the Date Palm Design; C) Impression of a Cylinder Seal from the Neo

Elamite Period (Roach, 2008).
Furthermore, the frequent depiction of the date palm tree on Jiroft stone vessels, as
one of the principal themes and decorative motifs, attests to the considerable economic,

symbolic, and perhaps even ritual importance of this species in the socio-cultural
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landscape of the late third millennium BCE (Piran & Hessari, 2005; Majidzadeh, 2003).
These recurring visual representations suggest that the date palm was more than a
utilitarian crop; it likely functioned as a central element in local identity formation,
artistic canon, and possibly in ceremonial or religious practice, thereby reinforcing its
dual role as both a staple resource within the agricultural economy and a potent emblem

within the visual and ideological repertoire of the Jiroft cultural complex (Fig. 4).

Fig. 4: Date palm motifs on Jiroft stone vessels, reflecting the plant’s economic, symbolic, and ritual significance
in the late third millennium BCE (Majidzadeh, 2003).

The Proto-Elamite Period

The term “Proto Elamite period” refers to one of the key phases in the formation of early
polities with indigenous administrative structures in Iran, spanning approximately from
the late fourth millennium to the early third millennium BCE. This era is characterized by
the emergence and spread of ideographic writing systems, the development of organized
administrative frameworks, the art of cylinder seals, and the appearance of signs
indicating the earliest local states in southwestern and parts of central Iran (Damerow
& Englund, 1989; Pittman, 1997). The designation “Proto Elamite” was first introduced
by “Vincent Scheil” to refer to clay tablets bearing ideographic imagery (Scheil, 1905:
60). Although these tablets were initially attributed to an unknown and hypothetical
language, subsequent expansion of archaeological research and the discovery of similar
finds in areas such as Tepe Sialk (Ghirshman, 1938) broadened the scope of the term,
transforming it into a marker for identifying an independent cultural and managerial
tradition. This tradition was distinguished by features such as the use of script, the
emergence of rudimentary accounting systems, and an efficient bureaucratic apparatus
(Englund, 2004; Damerow & Englund, 1989; Dahl, 2012). Recent studies, especially
those examining cylinder seals, the structure of documents, and systemic administrative
signs, indicate that Proto-Elamite society was not merely influenced by its neighbors

but possessed indigenous innovations in writing, economy, and social organization
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(Pittman, 1997). This period is often regarded as the connecting link between the era of
proto-literate communities in Iran and the formation of larger historical states such as
Elam and the eastern civilizations of the Iranian Plateau (Desset, 2018). From a research
perspective, one of the most significant legacies of this period is the corpus of economic
and administrative texts. Examination of these documents not only illuminates the
processes of technological development and script evolution but also contributes to
understanding the interactions between the Iranian Plateau and neighboring civilizations
atboth regional and intra-regional scales (Dahl, 2012). Nevertheless, due to uncertainties
in the precise dating of these materials and limitations in the archaeological record,
the chronological boundaries and defining features of the Proto-Elamite period remain
subjects of specialized scholarly debate. In sum, the “Proto Elamite period” is now
recognized as a pivotal turning point in ancient Iran’s civilizational trajectory, an age
encompassing the rise of local states, the composition of the earliest texts, advanced
glyptic art, and the establishment of economic and administrative systems retaining
a central place in archaeological research and in studies of the history of writing and

bureaucracy in the ancient world.

Morphological Characteristics of the Date Palm

The date palm, belonging to the family “Arecaceae”, is a perennial tree with a sturdy,
upright stem that can reach a height of up to 25 meters and a diameter of 40 to 50
centimeters. Its trunk is covered with the bases of old leaves and is brown. The tree
bears only one terminal bud at its apex, which plays a critical role in the plant’s growth
and survival (Zargari, 1990). Annual pruning of the dry leaves results in a characteristic
decorative pattern on the trunk. Propagation of the date palm occurs via two methods:
sexual (from seed) and asexual (through offshoots). Offshoots generally grow at the
base of the tree, close to the stem, and play an essential role in commercial production.
Depending on the cultivar, some leaf bases remain attached to the trunk throughout the
tree’s life, while in other cases they weather away over time, leaving the trunk smooth.
The crown of a date palm typically comprises about 50 leaves, each up to 4.5 meters in
length, although in specific cultivars this number can reach as high as 120 leaves. The
leaf axes are relatively rigid and bear narrow filaments up to 40 centimeters long along
their length. Between the leaves, conical inflorescence clusters appear, which, after
development, form hanging clusters bearing date fruits (Hussain, 1989). Fruit yield and
quality depend largely on the ratio of green leaves in the crown to the number of floral
clusters. The date palm is a dioecious plant, that is, male and female flowers occur on
separate trees. Both male and female inflorescences are cylindrical clusters (spadices)

located among the leaves, each with distinct structural and growth patterns. The prophyll
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and the scale-like bracts of the clusters contribute to the structural differentiation of the
inflorescences. The root system of the date palm consists mainly of adventitious, fibrous
roots arising from a zone at the base of the trunk. These roots generally grow to a
depth of around 30 centimeters in the soil and can spread laterally over several meters,
providing vital stability and water absorption in hot, arid regions.

Pictographic and Semanto-graphic Representations of the Date Palm in Uruk Clay
Tablets of the Late Fourth Millennium BCE in Mesopotamia Compared with the Proto-
Elamite script, the Proto-Cuneiform writing system, owing to its more clearly traceable
trajectory of development toward classical cuneiform, offers greater possibilities for
the decipherment and semiotic analysis of vocabulary and symbols (Damerow, 2007).
One of the most prominent examples in this regard is the sign listed in the (ZATU)
catalogue as number 230. This sign, whose documented evolution from pictographic
representation to cuneiform script is well established, is semantically linked to the
concept of the “date palm” (Fig. 5). Structural and semantic analysis of this sign not
only advances our understanding of the lexical and conceptual framework of Proto
Cuneiform texts but also provides a basis for identifying equivalent or cognate signs
within the Proto Elamite script. Such comparative work meaningfully deepens our
comprehension of agricultural patterns and the management of orchard resources

within two parallel writing traditions.

Fig. 5: Sign ZATU 230 from the Uruk III period and its morphological development into cuneiform script in later
periods (Paszke, 2019).

Compared with the Proto-Elamite script, Proto-Cuneiform, owing to its more clearly
delineated trajectory of development toward classical cuneiform, provides a richer
foundation for the decipherment and semiotic analysis of vocabulary and symbols
(Damerow, 2007). One notable example in this regard is the group of signs catalogued as
(ZATU 230), whose transformation from pictographic imagery to cuneiform writing is
thoroughly documented and analyzed, and which, from a semiotic perspective, exhibits
a clear connection to the concept of the “date palm” (Green & Nissen, 1987). According
to the studies of Green and Nissen (1987), this sign group is divided into two principal
types, (ZATU 230a) and (ZATU 230b), both identified in Uruk layers IV and III. The
(ZATU 230a) group predominantly represents the entire date palm tree, incorporating

morphological elements such as a smooth trunk, a dense crown, vertical or diagonal
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lines indicating young or pruned leaves, and occasionally additional lines suggesting

upright leaves or pollen (Fig. 6).
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Fig. 6: Grapheme ZATU 230a from the Uruk IV and Uruk III periods (Paszke, 2019).

Attention to the detailed rendering of the trunk, employing lozenge-shaped or zigzag
motifs, which are also repeated in Akkadian seals, reflects the artists’ sensitivity to the
regular pattern of pruned leaves and its codification as a visual convention (Nissen et
al., 1993). Furthermore, the conical, triangular, and swollen form of the basal trunk
region demonstrates careful observation of the biological features of the date palm and
the direct transfer of these characteristics into the sign system, an element visible in
both the Proto-Cuneiform and later cuneiform traditions. Conversely, the group of signs
classified as (ZATU 230b), with its morphological diversity, indicates a focus on specific
organs and parts of the date palm, particularly the inflorescences. These signs generally
comprise three principal components: an open inflorescence cluster, an inner fibrous
covering, and a short, truncated stalk, which, in specific variants, is accompanied by two

split geometric coverings and decorative diagonal lines (Fig. 7).
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Fig. 7: Grapheme ZATU 230b from the Uruk IV and Uruk III periods (Paszke, 2019).

The most distinctive feature of this group is the depiction of inflorescences as upright
spadices emerging among the palm leaves, with pictographs often shown with a truncated
stalk and a bract enclosing the immature inflorescence. This twofold distinction namely,
the representation of the entire tree in (ZATU 230a) and of significant biological
components such as the inflorescence in (ZATU 230b), not only highlights the scientific
and environmental attentiveness of scribes and artists of the period, but also holds
fundamental importance for tracing the pictorial origins of the signs and identifying
their equivalents in Proto Elamite script. In turn, this serves a crucial role in the analysis
of agricultural patterns and orchard resource management within administrative and

economic texts (Green & Nissen, 1987; Nissen et al., 1993).

Materials and Methods
This study focuses primarily on the extraction, analysis, and evaluation of script signs

associated with the concept of the date palm in texts from the Proto-Elamite period.
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First, drawing upon motifs from cylinder seals of the Susa II period, the semiotic and
lexical data contained in Proto Cuneiform texts of Uruk IV and III, and comparable
Proto Elamite signs from both pictographic and semiotic perspectives, a set of potential
date palm-related signs was identified and extracted from the Proto Elamite sign list.
Additionally, motifs relating to the date palm from later historical periods were used as
comparative resources, thereby creating a contextual basis for the analysis of the signs.
In the next stage, to assess the validity of these attributions, the texts in which these signs
appear were subjected to rigorous linguistic, semantic, and structural analysis. This was
undertaken to evaluate the semantic coherence of the signs within their textual contexts
and to examine their potential applications in horticulture and in products derived from
the date palm. Based on the results obtained, the preliminary list of proposed date palm-
related signs was refined and reduced to those for which sufficient and credible evidence
existed regarding their association with agricultural activities, particularly date palm
cultivation during the Proto-Elamite period.

In total, twenty-five Proto-Elamite signs and their equivalents in Proto-Cuneiform
were examined comparatively to enable the identification of morphological similarities
between Proto-Elamite written signs and cognate examples in the Mesopotamian
writing system (Fig. 8). This comparative analysis provides insight into how the
physical characteristics of the date palm were integrated into the graphic and semantic
structures of the signs, thereby establishing a more profound connection among the

written records.
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Fig. 8: Proposed Candidate Signs for the Date Palm in the Proto-Elamite Sign List (Authors, 2024).

Following the examination of all date palm-related signs in Proto-Elamite tablets,
several fundamental points emerge. First, in all texts in which these signs appear,
the numerical system employed is predominantly of the “capacity System”. The
capacity system, based on volumetric measurement, is specific to the description and
accounting of agricultural products and raw materials. Given the nature of agricultural

production and its importance within the subsistence economy of the period, the use
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of this numerical system reflects a distinct managerial administrative logic. This
systematic linkage between script signs and volumetric measurement strengthens
the validity of the selected candidate signs for identifying the date palm symbol, as
the correlation between numerical data and the accounting logic of orchard products
in administrative records reveals both the functional application and the economic
value of these commodities. Another notable point is the meaningful proximity and
convergence between the signs selected for the date palm and sign (M288). This
correlation is significant in terms of textual usage and the position of this sign within
the set of symbols associated with agricultural products. Such a correspondence
indicates that the process of candidate sign selection and its potential decipherment,
based on comparative analysis with cognate signs and interdisciplinary studies,
rests on a robust methodological foundation and can effectively trace the lexical
and pictorial origins of these symbols. Nevertheless, it must be acknowledged that
many Proto-Elamite signs remain only partially identified or undeciphered, and the
overall script system still requires further comprehensive research. Accordingly, from
among the proposed signs, four signs (M088, M077, M086, and M075~g), which
exhibit the highest degree of graphic, semantic, and textual affinity with the concept
of the date palm, were selected for deeper contextual and content analysis. Evaluating
these signs not only clarifies the place of the date palm within the Proto-Elamite
economic administrative system, but also facilitates a more precise reconstruction of
the processes by which symbolic language and orchard accounting practices emerged

in southwestern Iran during the late fourth millennium BCE (Fig. 9).
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Fig. 9: Four selected Proto-Elamite signs exhibiting the highest graphic and semantic similarity to the concept of
the date palm (Authors, 2024).

Pictorial Indicators of Date Palm Motifs in Proto-Elamite Signs

To identify the date palm in Proto-Elamite script signs, it is necessary to display all
signs in their natural orientation, rotated 90° to the right, which contrasts with the
conventional writing direction of Proto-Elamite. The study of these signs, based on the
Proto-Elamite Sign List published by Jacob Dahl (Cuneiform Digital Library Initiative),
was re-examined and analyzed in detail. From among the Proto-Elamite signs in
Dahl’s list, sign (M088), ( } ) clearly corresponds morphologically to the date palm.
This sign depicts the upright trunk of the palm together with two short broken lines,
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likely indicating either the outer crown boundary or fruit clusters extending laterally.
Graphically, it shows the closest resemblance to sure signs, (%[k)and (-%") from the
subgroup (ZATU 320a) dating to Uruk III and IV. A significant diagnostic feature of the
date palm is its root system.

Because the palm’s roots are shallow, they appear as a swollen mass at the base
of the trunk, a trait consistently represented in all Proto Cuneiform variants as two
short intersecting lines connected to the tree trunk, ( 4} ), and in Proto Elamite signs
associated with the date palm as a corresponding graphic form attached to the lower
end of the trunk ( ® ). The palm trunk itself in both writing systems follows the same
pattern: diagonal strokes slanting upward or downward connected to the trunk, seen
in Proto Cuneiform signs (ﬁ'ﬁ\, /Er\, %) and in Proto Elamite signs (~|7, %
), suggesting older leaves. In Proto Cuneiform pictographs, the crown of the tree is
rendered as two diverging diagonal lines filled with interior strokes reminiscent of
crown leaves ( Jl”k , \W/ ), whereas in the Proto Elamite signs the early forms emphasize
two hanging clusters of date fruits (<~1”*). In later Proto Elamite examples, the crown
is depicted similarly to Proto Cuneiform ( INA ). Indeed, this graphic modification has
enabled the recognition of other forms and meanings of Proto-Elamite pictographs in

later exemplars (Fig. 10).

A C

Fig. 10: Morphological features of the date palm and their comparison with graphical date palm signs in the
A) Proto Elamite Seal Impressions, B) Proto Elamite scripts and C) Proto Cuneiform Sign list (Authors, 2024).
In the variants associated with sign (M088), the swollen root section is included in
almost all examples. It constitutes one of the primary criteria for identifying date palm-
related signs within the Proto-Elamite sign list. The variation in forms attributed to the
date palm reflects a gradual process of standardization and graphic simplification of the
signs over time, such that the distinctive and diagnostic swollen root element has been
preserved as a key feature in all subsequent variants. This pattern underscores the role
and importance of representing the morphological characteristics of the date palm in

the conceptual framework of Proto-Elamite scribes, as well as their efforts to achieve
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greater compatibility between the pictograph and its intended concepts. The continued
use of the swollen root element in these signs may further reflect functional, visual, and
semantic considerations in the scribal strategy, whereby, in transitioning beyond the
initial stage, scribes sought to optimize and enhance the efficiency of the Proto-Elamite

writing system.

Semantic Signs Attributed to the Date Palm in the Proto-Elamite Period
Sign M088 ( | )

In this tablet (MDP 17, 066), the pictorial sign (M088) corresponds to the date palm,
depicted by means of short diagonal strokes forming a segmented trunk, with branches
protruding from it (Scheil, 1923; MDP 17, 66). Based on the corpus of Proto-Elamite
texts, only one tablet has been identified that contains this sign. Archaeologists have
generally attributed this sign to the date palm; however, no dedicated study has yet
been conducted specifically on this sign, and the attribution has so far relied primarily
on its visual similarity to the form of the date palm tree (Dahl, 2009; Kelley, 2024;
Palarde, 2022). Given the tablet’s physical form and script style, it belongs among the
earliest examples within the Proto-Elamite textual record. Comprehensive analysis of
this corpus indicates that the sign in question does not recur in other contemporary texts.
Such evidence suggests that, during the transformation and transmission of the writing
system, scribes tended to simplify and abstract signs, eventually producing simpler

forms and multiple variants derived from the original (Fig. 11).

Drawing Transliteration

Obverse

1. Mx, M08S, 1(N30D)

2. M136+M365|, M088 ,1(N30D)
Reverse

Top

1. 1(N34)#

Fig. 11: Pictographic sign M088 on clay tablet MDP 17, 066, depicting a date palm with short, slanted lines and
branches protruding from the trunk, one of the few documented instances of this symbol in Proto-Elamite texts
(Scheil, 1923), Image courtesy of the Cuneiform Digital Library Initiative (CDLI), (Drawing and Transliteration
by: Authors, 2024).

This tablet, due to its simple structure and limited use of signs, can serve as a baseline
for a better understanding of texts related to horticulture and agriculture, particularly
in identifying the date-palm sign. In the present text, two independent entries are

identified, each bearing its own separate heading. It appears that, in each entry, the
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first sign plays a decisive role in defining and explaining the second sign from the
perspective of ownership. This assumption is reinforced by the fact that, in the second
entry, the hairy triangle sign (M136+M365), (_*&) precedes the mention of the date
palm sign (M088). In both entries, the numerical valuation of the sign (M088) with the
numerical sign (N30D), ( ‘153 ), has been carried out within the capacity-counting system
(Capacity System C). One noteworthy feature of this tablet is the absence of capacity
signs such as (M288) for harvested products or for other derivatives of the tree. In this
text, the scribe, instead of using a separate sign for the product, has taken the tree sign
itself as the basis for measuring and assessing the yield. This approach not only reflects
the primitive and simplified nature of the text’s writing system but also shows that, at
this stage in the evolution of writing, no clear distinction had yet been made between
the source (tree) and the harvested product, something that, in later texts, evolved with
the addition of intermediary signs to separate these concepts. Another critical point is
that the aim of this record was not to count the trees themselves; if that had been the
case, the counting system would have used a different model and employed symbols
appropriate for enumerating individual entities. In the current text, however, a capacity-
based numerical system is used for valuation, a system mainly employed to calculate
and record quantities of consumable products such as cereals (Fig. 12). This probably
indicates that the focus of the record was more on the amount of product harvested from
each tree or collection of trees, rather than on counting the trees themselves. Overall,
the structure and recording method in this tablet provide valuable grounds for studying
the early stages in the emergence of a form of agricultural accounting thought, as well
as how scribes in the Proto-Elamite period abstracted and conceptualized resources and
products. Analyzing such texts significantly contributes to our understanding of the
development of written language, the process of sign simplification, and the formation

of specialized recording systems in Proto-Elamite economic documents.

'. ‘10' "..‘1{).‘6 N ‘5 ___‘? :‘1 _._‘? ‘%t‘? A

L

Fig. 12: Structure of the capacity numerical system (Capacity System C) as recorded on clay tablet MDP 17, 066
(Authors, 2024).

Sign M077 (/)

In this tablet (MDP 17, 406), the pictorial sign (M077) is presented as a sign of the date
palm. The sign is drawn with a broken, asymmetrical line and depicts a drooping branch
extending downward from the top of the palm’s trunk (Scheil, 1923). One notable
element of this pictograph is the presence of a root knot connected to the trunk; a feature
also observed in other signs associated with the date palm, an element likely reflecting a
more naturalistic image of the plant in the scribe’s mind. Based on the corpus of Proto-

Elamite texts, only one tablet has so far been identified that contains the sign (M077). In
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terms of the tablet’s morphology and writing style, this text belongs among the earliest
examples of Proto-Elamite writing and, as such, holds particular significance for the
study of sign evolution and the writing system of this period. Examination of the limited
and unique occurrence of this sign indicates that, in the course of Proto-Elamite script
transformation, writing style and the use of symbols were subject to a trend toward
simplification and abstraction. It appears that the initial complexities of certain pictorial
signs gradually gave way to simpler and more abstract forms, thereby allowing scribes

to record information more quickly and efficiently (Fig. 13).

Drawing Transliteration
l-"'/'|_—_-| & obverse
Lo h N 1. M195#, M136~1
,_CE: 52 "."‘i\ \| header
| Tk || 2M077, M288#, 1(NO1)
‘ C SO | 3. M38T~IH, L]
| = N rest broken
e

Fig. 13: Depiction of pictographic sign M077 on clay tablet MDP 17, 406, representing a rare instance of date
palm symbolism characterized by an asymmetrical form, a drooping branch, and a root knot motif (Scheil, 1923),
Image courtesy of the Cuneiform Digital Library Initiative (CDLI), (Drawing and Transliteration by: Authors,
2024).

This tablet, due to its simple structure and basic writing elements, belongs among the
earliest examples of agricultural texts related to the date palm. However, compared with
the previous example, it exhibits greater complexity, as evidenced by the presence of a
heading and the recording of at least two distinct entries, indicating the beginnings of
administrative organization within agricultural texts. The header of this tablet appears as
a binary combination of the signs (M195#, M136~1), ( | | I, ?—_Ej.-—), a pairing recognized
in the Proto-Elamite sign lexicon as a recurrent combination that seems to have held
a specific semantic or functional role in classifying or thematically organizing texts.
In the first entry, a new, simplified sign relative to (M088) is employed, consisting of
a root, a trunk, and a drooping date-palm branch (M077). This choice of sign clearly
reflects scribal tendencies toward abstraction and simplification of plant motifs, aligning
them with the increasing demands of the economic recording system. One particularly
significant feature of this text is the use of one of the variants of the sign (M288), (Z 1)
a sign associated explicitly with a container for storing or holding agricultural products.
In Proto-Elamite accounting practice, this sign denotes the use of the capacity-counting
system, a method by which the quantity of product is determined not as an absolute
number but according to the volume or capacity of the container. On this tablet, the sign
(M288) occurs in conjunction with the numeral (INO1), representing the measurement
of product quantity using a defined unit of container capacity. However, the nature and

size of this unit remain unknown.
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Of the second entry, only the sign (M387~1), (+'+ «"+) survives, and the breakage in
the text renders it unreadable and unanalyzable. Among Proto-Elamite tablets, a total
of 41 examples explicitly contain the sign (M387~1). Structural analysis of these tablets
shows that this sign is directly associated with signs which, based on this study, very
likely refer to “date palm” or to one of its related derivatives. This semantic association
arises not only from the co-occurrence of these signs side by side, but also from the
fact that in most analyzed tablets (M387~1) appears consistently in combination or
proximity with other proposed signs linked to the concept of the date palm (such as
MO077, or different combinations indicating species, parts, or products of the palm).
This systematic repetition suggests that (M387~1) likely refers to a product, production
process, or specific economic activity directly connected to the date palm. Therefore,
inter-sign analysis and the observed frequency of co-occurrences reinforce the probable
special role of this symbol within the financial and administrative system of the early
writing stage in relation to date-palm products. This aspect can guide future research
in interpreting the meanings and functions of similar signs. Overall, this tablet, in
addition to being a valuable example for analyzing the process of simplification and
standardization of agricultural signs in the Proto-Elamite period, provides a clear picture
of the early phases in the formation of administrative and economic systems based on

the qualitative and quantitative recording of products.

N V4

Sign M086 ( I )

The sign (M086), which textual and comparative evidence suggest was probably used
as a sign for the date palm, appears in five tablet examples (MDP 06, 222; MDP 17,
292; MDP 26, 020; MDP 26S, 4786; TCL 32, 035), (Scheil, 1905; 1923; 1935; Dahl,
2019). This sign displays a marked similarity to (M088), with the essential differences
that, in(M086), the drooping date clusters are not depicted as diamonds; instead, the
palm tree crown is prominently added above the trunk, and the diagonal lines on the
trunk, observed in (M088), are omitted here. Nevertheless, the tree’s root, which in
earlier pictographs is usually rendered as a swollen mass at the base of the trunk, is still
preserved in the new sign. This semiotic continuity allows tracing the gradual evolution
of date-palm symbolism in the Proto-Elamite script. Moreover, given the tablet’s
morphological structure and script style, this example belongs among the later texts of
the Proto-Elamite period. This feature is of particular research value, as it enables not
only the analysis of graphic changes and the overall sign structure, but also the study of
how these tablets reflect the progressive standardization of signs and the gradual shift
of visual elements from pictograph to symbol within the Proto-Elamite writing system.
The chronological position of this example toward the end of the period indicates that

the link between the date palm sign and the writing system was grounded not only in
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picto-ideogram and aesthetic features, but also in the communicative and accounting
needs of that era. Therefore, a detailed examination of the components and subtle
distinctions of this sign, alongside analysis of the archaeological and economic context
of these tablets, can yield valuable information about the integration of indigenous
cultural elements with the functional requirements of early administrative organization

in Iran, as embodied in the structure of the Proto-Elamite script (Fig. 14).
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Obverse

1.M157~a, (header)

Transliteration | 2. M038~i1? M141 M086 [M036+1(N24)|, 4(NO1), 3. [M036+1(N30C)| , 1(N14)
2(NO1), 4. M140~a M288, 1(N39B), 5. M262~b, 1(NO1), 6. M262~ba, I(NO1)#, 7.
[...], 1I(NO1), 8. M248~a M002, 1(N30D), 9. M343~h, 1(N30C), 10. M037 M288,
1(NO1) 1(N39B)#

Reverse

1. M288, 1(N14) 5(NO01) 4(N39B) 1(N24) 2(N30C) 1(N30D)

Fig. 14: Representation of sign M086 on tablet MDP 26S, 4786, illustrating the gradual transformation of the date
palm depiction within the Proto-Elamite script structure, marked by the omission of the trunk’s diagonal lines,
emphasis on the tree crown, and the retention of the root element (Scheil, 1923), Image courtesy of the Cuneiform
Digital Library Initiative (CDLI), (Drawing and Transliteration by: Authors, 2024).

This tablet contains a heading and several distinct accounting entries, each of which
appears to relate to a process or unit within the production of dates. For each row, except
for the second entry following the main header, the numerical system employed is the
capacity system (Capacity System C), which typically denotes the amount of product or
an agricultural accounting unit. The numerals are generally expressed in capacity format
(NO1, N14, N30C, N39B, N24, N30D), indicating varying volumes or weights. The
total quantity for all entries except the first is recorded, on the reverse of the tablet, most
likely with the sign (M288) or one of its variants. The heading in this text is (M157~a),
one of the most well-known signs in Proto Elamite texts, generally attributed to an
economic or familial unit under whose supervision the recorded economic activity was
conducted. The first entry begins with a sequence of four signs (M038~i? M141 M086
[IM036+1(N24)|), which, in combination, appear to represent the primary subject of the
accounting and auditing activity. This four-sign chain is defined by (4NO1). Given the
presence of (M086) in this sequence, this entry probably records four date-palm trees,

counted using a different numerical system from the capacity system. The second entry




|69 | Parseh Journal of Archaeological Studies || Vol. 9 || No. 33 || 2025

employs the composite sign (M036+1(N30C)), ( __; L), which is probably associated
with a portion of the harvest or the secondary processing of date palm products. The
recorded amounts (2NO1, 1N14) are in the capacity numerical system. The third entry
begins with the combination (M140~a M288), (™==1, H) The sign M288 is among
the most recognized and frequently used signs in the Pr_oto-Elamite lexicon; in most
cases, it denotes a container for cereals and agricultural products, and also functions as
a unit of measure for the disbursement of rations (Dahl et al., 2018). This combination
is quantified by the numeral (1IN39B) using the volumetric numerical system. In the
fourth recorded entry, the sign (M262~b), (>">) is used, valued at (INO1). The fifth
entry contains the sign (M262~ba), (>™) probably recorded with (INO1), and likely
refers to a product similar to the previous entry but with minor details. In the sixth entry,
the product type sign falls within a broken portion of the tablet, with only its numerical
valuation (1NO1) preserved in the following line. The seventh entry combines (M248~a
MO002), (—==, — — ), and is probably related to a portion of the harvest or secondary
processing of date-palm produce; the amount recorded is (IN30D) in the capacity
system. The eighth entry, consisting solely of (M343~h), (& >\ ) appears in the last row
and is quantified as (1IN30C), (J®% ). The final recorded row uses the composite (M037
M288) sign, valued at (1N39B, INO1)#.

On the reverse of the tablet, all entries recording products, likely derived from date
palms, are probably consolidated under the sign (M288), totaling (2(NO01) 4(N39B)
1(N24) 2(N30C) 1(N30D)). The unification of multiple distinct signs, each bearing
quantitative values, into a single comprehensive sign (M288) on the reverse reflects a
simplifying, standardized approach within the Proto-Elamite accounting system. This
approach demonstrates, on the one hand, a tendency to employ diverse signs in the
detailed recording of production processes, and, on the other hand, a practice whereby,
during final aggregation and administrative verification, the total production or end
product is registered under a general, overarching sign. This indicates an accounting
perspective in which detail matters only at the production stage, while in the final report,
only the total quantity and overall valuation are deemed sufficient. Such a pattern itself
signals the existence of a rudimentary yet efficient accounting system in the agricultural
and horticultural economy of the Proto-Elamite period.

In its first entry, this tablet records four date-palm trees; this number corresponds to
four units (NO1) and is understood as the initial capital or primary asset (i.e., the number
of trees). In the subsequent rows, rather than counting trees, the entries record only the
amount of product harvested from these trees, expressed in various numerical units.
When the first row (4NO1) is excluded from calculations, and only the product-related

rows are considered, the total quantity recorded on the tablet, converted to the base
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numerical value (NO1), equals (12.6NO1), (8+0.2+1+1+1+0.06+0.13+1.2=12.60 NO1).
On the reverse of the tablet, considering the first broken section, the total is (3.0665 N01),
which likely represents the lost values (1N14) and (5NO1). If these amounts are added,
the total quantities from the obverse and reverse of the tablet become nearly identical
(6+5+0.8+0.4+0.2667+0.0667=12.5334 NO1). This close numerical correspondence
between the totals from the reverse and obverse after removing the count of four trees
clearly shows that the structure of the text rests on distinguishing capital (trees) from
yield (product), with all recorded data organized accordingly. Such numerical harmony
strengthens the validity of the initial hypothesis: namely, that this tablet is an account
that first records the number of date-palm trees as the orchard’s asset, then, separately
and precisely, reports the harvest from those same trees. By removing the asset quantity
(trees), the sums of the product measures on the obverse and reverse match almost
exactly, thereby confirming the accuracy of both the quantitative and interpretive
analyses of the text. This is clear evidence of a rudimentary yet systematic accounting
framework in the Proto-Elamite period, one in which a deliberate and precise distinction
is maintained between the base asset (trees) and the economic yield (product).

Sign M075~g ( |)

The sign (M075~g), which was probably used as a sign for the date palm, appears in ten
tablets (MDP 06, 217; MDP 06, 5009; MDP 17, 051; MDP 26, 071; MDP 26, 229; MDP
26, 273; MDP 26, 349; MDP 26, 415; MDP 26, 419; MDP 268, 5227), (Scheil, 1905;
1923; 1935). This sign shows a strong resemblance to (M086), differing only in lacking
the drooping date clusters; instead, the palm tree’s crown is rendered with intersecting
hatching. Nevertheless, the tree’s root, depicted as a swollen mass in earlier examples,

remains visible in this sign as well (Fig. 15). In terms of tablet morphology and writing

Image

Drawing

Transliteration | Obverse: 1. M075~g#, 1(N14) 2(NO01), 2. M384~ab, 1(N14) 3(N01)
3. M387~1, 1(N14) 3(N01), 4. M122, 1(N14) 3(NO1)
Reverse;1. M122#, 5(N14) 5(NO1)

Fig. 15: Sign M075~g on tablet MDP 26, 419, exemplifying the depiction of the date palm with a hatched crown and
the omission of hanging clusters, featuring a prominently rendered root element (Scheil, 1935), Image courtesy of
the Cuneiform Digital Library Initiative (CDLI), (Drawing and Transliteration by: Authors, 2024).
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style, examples featuring this sign occur in both early and later forms of Proto-Elamite
tablets. This makes (M075~g) especially important for the study of signs related to the
date palm and the semantic system of the period. In the following section, two selected
tablets containing (M075~g) are examined, each providing distinctive information for
analysis.

This tablet, based on its structure and writing style, belongs to the early texts of the
Proto-Elamite period. The text lacks a heading and comprises four entry records, each
associated with specific numerical values expressed in accordance with the Capacity
System C, with the total recorded on the reverse. In the first entry, the sign (M075~g),
most likely representing the date palm, is given. Following this sign are two numerical
values: (IN14) and (2NO1). This entry appears to refer to a specific share or product
from the date palm with defined quantities that have been formally recorded in the
administrative system. The second entry contains the well-known sign (M384~ab),
depicted in classical proto-Elamite seal impressions. This sign occurs in thirteen Proto-
Elamite tablets: in five instances as a heading, in seven cases as one of the recorded
entries, and in a single case as the totalizing sign on a tablet’s reverse. Symbolically,
this may indicate either a distinct figure/persona or a type of product, possibly linked
to the date palm. Alongside it appear the common numerical combinations (1N14) and
(3NO01), which conform to standard capacity notation for product or receipt recording.
This suggests a potential diversity of product types or differentiated roles in harvest/
ownership, each accounted for separately. The third entry follows a similar numerical
combination to the second but begins with the sign (M387~1), (* ¢« ' ). This change in
sign likely indicates a specific secondary product type, one that is habitually correlated
with variants of the date-palm sign. The fourth entry features the sign (M122), (==t
) as the recorded subject, with the same numerical combination as the second and
third entries: (IN14) plus (3NO1). This likely represents either a more general product
category or a grouped share intended for a larger administrative objective than those
in previous lines. On the tablet’s reverse, there is only one line. In this line, the sign
(M122#) probably functions as a summarizing or totalizing marker for all quantities
recorded on the obverse. The total calculated is five units (N14), equivalent to thirty
units (NO1), plus an additional five units (NO1), yielding a total of thirty-five units
(NO1). According to the capacity numerical system, the value of each N14 equals six
units (NO1), (i.e., each N14 = 6 NO1), while NO1 equals one unit (NO1). In the first entry,
one-unit (N14) equals six units (NO1); adding two units (NO1) results in a total of eight
units (NO1). In the second entry, one unit (N14), (six units NO1) plus three units (NO1)
gives a total of nine units (NO1). The third entry has the same numerical combination

and thus also totals nine units (NO1). The fourth entry, with one unit (N14) plus three
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units (NO1), again sums to nine units (NO1). The aggregate quantity recorded on the
obverse, therefore, is exactly thirty-five units (NO1), perfectly matching the total on
the reverse. This numerical correspondence demonstrates the precision and rationality
of the Proto-Elamite accounting system, as well as the rigorous application of closing
and balancing procedures. Such accuracy reflects the structured nature of administrative
control and resource allocation within this system. Within the documentary structure of
the present tablet, it is observed that on the reverse, all recorded data are consolidated
under the sign (M 122). This method of aggregation reflects a unified accounting approach
based on the standardization of quantitative entries. Regardless of the variety of signs
employed on the obverse, all are gathered and registered under a single sign on the
reverse. Given that (M075~g), according to current comparative studies and available
sources, is a strong candidate for representing the date palm tree, it follows that all
other signs used in the front side rows of the tablet are likewise in some way connected
to the products or derivatives of the date palm. This assumption gains further validity
when considering that the numerical system employed is capacity-based (Capacity
System C), a format in which subsidiary and primarily economic products, ranging from
fruits and sap to other date palm derivatives, were consistently recorded using capacity
measures. Consequently, the presence of multiple distinct signs in the obverse entries
indicates not merely a diversity of product types; instead, it suggests a classification
of secondary products, different exploitation processes, or possibly various stages of
production associated with the date palm tree. All these datasets, from a managerial
and economically focused perspective, are brought together on the reverse beneath the
overarching sign (M122) as the general total for the product or overall yield.

This logic not only demonstrates the precision and efficiency of the Proto-Elamite
accounting system but also reveals the deep understanding of the era’s administrators
regarding the principles of standardization, categorization, and data consolidation in
agricultural management, a factor holding a key position in the evolution of auditing
and administrative systems in the early civilizations of the Iranian Plateau. Building
on the examination of signs associated with the depiction of the date palm in Proto-
Elamite administrative tablets, the present example represents another stage in the
graphic transformation of this motif. The preceding analysis of sign (M075~g)
demonstrated that the omission of drooping fruit clusters and the adoption of a hatched
crown, combined with the retention of the root component, formed part of a broader
trend toward simplification and functionalization of the date palm motif within the
writing system. The new tablet, through its distinctive combination or variation of these
elements, not only reflects the continuity of the pictorial tradition but also incorporates

evidence of stylistic diversity, possibly linked to administrative or regional differences.
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This diversity provides an essential basis for assessing the relationship between writing
styles and administrative functions, and it contributes to reconstructing the internal logic

of the sign system in the Proto-Elamite period.

Sign M075~g ( | )

The header of this tablet consists of a combination of the sign (M218 + M218), (f:‘;)
rendered in double form within a lined (bordered) frame. As in many Proto-Elamite tablets,
this section probably functions as the sign of an owner or family responsible for the recorded
entries, serving as an identifier for the type of document or, perhaps, the thematic domain of
the subsequent records. It contains no numerals and has no direct computational role, but it

plays a decisive part in defining the tablet’s classification (Fig. 16).
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Obverse: 1. [M218+M218|, header, 2. MO56~f M288, 1(N14)
3(NO1), 3. [MO54-+M384~i+M054~i| M365, 5(NO1)
Transliteration | 4. M111~e, 4(N14) 1(NO1) 3(N39B), 5. M365, 1(N14) 3(NO1), 6.
MO075~g, 1(N14) 3(NO1), 7. M387~1 M348, 1(N14) 3(N01)
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Fig. 16: Sign M075~¢g on tablet MDP 6, 217, exemplifying the depiction of the date palm with a hatched crown and
the omission of hanging clusters, featuring a prominently rendered root element (Scheil, 1905), Image courtesy of
the Cuneiform Digital Library Initiative (CDLI), (Drawing and Transliteration by: Authors, 2024).

In the second entry, a combination of two signs (M056~f + M288), (= ., 2T ")
appears, which may represent a specific product or a particular segment of production
or exploitation. The sign (M056) is one of the symbols frequently used in Proto-
Elamite tablets and was first identified by Meriggio in 1974 (Meriggi, 1974). This
sign closely resembles the (APIN) sign of Proto Cuneiform and the Babylonian word
(epinnu), meaning “to plough” (Green & Nissen, 1987). It derives from a traditional
agricultural implement, the plough, which is still used in some local communities today.

The subsequent use of (M288) refers to a container used to store or hold agricultural
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products. In the Proto-Elamite accounting tradition, (M288) implies the application
of the capacity-based counting system. This method expresses product quantities not
as absolute numbers but in terms of the container’s volume or capacity. Immediately
following this combination, numerical values (INO1) and (3N14) are entered, indicating
a record of part of the product or receipt according to the capacity system. The third
entry contains a complex chain of combined signs ([IM054 + M384~i + M054~i|
M365), (-‘L-, <.5.f:; ), which probably denotes a product or a subordinate process
connected to the production chain introduced in the heading of the first row. This entry
is quantitatively valued at (SNO1), indicating the recorded amount of a product. In the
fourth entry, the individual sign (M111~e), (=&!) is recorded, followed by a detailed
numerical combination ((4N14), (INO1), (3N39B)), which likely represents a more
specific categorization of the product or possibly denotes quotas or minor allocation
estimates. The fifth recorded entry consists of the standalone sign (M365 1‘), with
its quantity following the same pattern ((IN14), (3NO1)) that is often encountered in
similar rows of Proto Elamite texts. In this row, the key sign (M075~g), (.l.), previously
introduced as a strong candidate for the date palm, appears together with its standard
numerical combination (1(N14) 3(NO1)).

The presence of this sign, alongside other signs related to agricultural activity,
reinforces the diversity of products and associated derivatives. In the final line,
a combined sequence of two signs (M387~1 + M348), (-+ v+, =) is recorded; this
combination has a direct correlation with known variants associated with the date palm
tree. On the reverse of the tablet, the same sign combination found in the second row of
the obverse, (M056~f M288), (22> ., ZTT ') is repeated, this time serving a summarizing
and concluding role. To evaluate the degree of correspondence and integration between
the numerical values recorded on the obverse and the aggregated total inscribed on the
reverse, careful attention to the internal metrical logic and the chain of equivalences
in the numeration system of the Proto-Elamite period is essential. Within the value
structure of the capacity-based numerical system, all amounts can be converted back
into the base unit (NO1): each unit (N39b) equals one-fifth (NO1), each unit (N14)
equals six (NO1), and each unit (N45) equals sixty (NO1). Applying these equivalences,
the algebraic sum of the obverse entries can be calculated, resulting in a total of (66.6
NO1). On the reverse side, the final aggregated value is presented as a combination of (1
N45, 1 N14, 3 N39b), which, when each is converted into the NO1 unit, also totals (66.6
NO1). This precise numerical equivalence between the detailed line-by-line entries on
the obverse and the consolidated figure on the reverse clearly demonstrates accounting
consistency, adherence to the logic of capacity measurement, and the absence of any

error or contradiction in the numerical record of this Proto-Elamite text. In other words,
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this exact correspondence reflects managerial accuracy and the operational efficiency of
the administrative system of the period. In this tablet, a step-by-step differentiation and
documentation of products or items from the primary branch of farming and horticulture
can be observed. Each line, marked by a specific sign and capacity value, records a
segment of the production or exploitation flow in positive form. The key feature of this
model lies in the final aggregation on the reverse of the tablet, where specific entries
from the obverse are repeated verbatim, and the sums match precisely with the final

reverse side total.

Conclusion

Archaeological evidence indicates that human exploitation of wild date palm fruit in the
Middle East has a very ancient history, extending back to the sixth and fifth millennia
BCE. However, conclusive proof of organized horticulture and dedicated date-palm
plantations has, until recently, relied mainly on hypotheses and limited datasets
from Mesopotamia and southern Iraq, with no definitive documentation for Susa
and southwestern Iran. Moreover, the incomplete decipherment of the Proto-Elamite
script and the scarcity of textual evidence have also restricted our understanding of
the agricultural culture, economic system, and subsistence structure of this society
in the fourth millennium BCE. This study, through a comparative and semiotic
analysis of several Proto-Elamite tablets, including those containing the signs (MOS8,
MO077, M086, and M075~g) in their accounting contexts, has taken an essential step
toward reconstructing an overlooked chapter in the agricultural economic history of
southwestern Iran. The signs under consideration, previously unexamined or assumed
to be only hypothetically linked to the date palm tree and its related products, were
carefully evaluated using morphological criteria, comparison with graphic motifs,
and cross-reference to Proto Cuneiform signs from Mesopotamia, as well as artistic
evidence such as seal impressions from Susa and Chogha Mish. The conducted analyses
demonstrate that features such as trunk curvature, the arrangement of fronds in a
shoulder-like pattern, and the representation of the tree crown closely correspond to
the phenotypic characteristics of the date palm and its artistic depiction in the proto-
historic Iranian tradition. The recurrent presence of these signs in tablets, especially
within a standardized capacity-based accounting system, provides strong evidence for
the existence of a managed structure for the exploitation, allocation, and distribution of
date palm products and their derivatives. A comprehensive examination and numerical
calculation of line-by-line entries in the studied tablets, along with the recording of
final totals on some tablet reverses, confirm the coherence and maturity of bureaucratic

and accounting practices during this period. The significance of this achievement lies
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in the fact that, for the first time, it is possible to speak of a precise accounting system
employing dedicated signs for specific agricultural products, such as dates, in Susa.
These findings reveal that Susa not only kept pace with Mesopotamian innovations in
this domain but also possessed its own distinctive managerial and supervisory model for
documenting production, ownership, and consumption of date products. In addition to
affirming the advanced level of economic organization in Susa during the Proto-Elamite
period, they open new horizons for research into ancient agriculture, food resource
management, and administrative mechanisms in protohistoric Iran. Indeed, identifying
and introducing the signs (M088, M077, M086, M075~g) as written reflections of the
date palm within the semiotic corpus of Proto-Elamite not only broadened the scope of
tablet analysis but also opened a new avenue for reconstructing the region’s horticultural
system and subsistence economy. The key point is that documenting these pictorial
signs and incorporating them into scholarly study is a significant step toward recovering
the date palm’s role as one of the pillars of agriculture and the economy in southwestern
Iran in the late fourth millennium BCE. The continuation of comparative and semiotic
analyses in this field will undoubtedly lead to a more precise and scientifically grounded
reconstruction of Iran’s administrative and agricultural systems and of Susa’s pioneering

role in the history of Iranian civilization.
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Endnote

1. For extensive discussions on plant domestication see: Riehl, 2012; 2013; Takahashi, 1995.

2. The term ZATU in studies of proto-cuneiform signs refers to an early system for classifying and coding signs,
derived from the German phrase “Zeichen aus Tafeln Uruk” meaning “Signs from the Tablets of Uruk”. This system was
first employed in the works of scholars such as Falkenstein and Damerow, and its primary purpose was to facilitate the
identification and referencing of signs found on texts from Late Fourth Millennium BCE Uruk and Mesopotamia, many
of which lack a definitive phonetic reading or clear meaning (Nissen et al., 1993). Within this framework, each sign is
designated by a specific number, for instance, (ZATU 659), so that cross-referencing and comparison among inventories,
glossaries, and various texts become possible. Although more comprehensive classification systems such as the CDLI
have become prevalent in contemporary research, the ZATU system still retains its significance in preliminary, historical,
and classical studies as a foundational reference tool.
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