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Introduction

The ‘most deciphered script. as the Indus Script is referred to so often, due mainly
to a large number of decipherments available, is still evading all attemprs at its
decoding. The decades of work has helped in developing some understanding
about the Indus Civilization, but the reading of the Indus signs remains a difficulc
task.

The signs found on the seals, ivory, copper, bronze and other objects, ar times
are accompaniced with images of animals, mythical figures, geometric and other
abstract motifs, which also have distinct iconographic representation. The quality
of these productions, and uniformity in the representation of iconography or
signage indicates to a well-regulated and highly managed process, the fact that

renders a greater complexiry to the issuc.

It is not casy to artempe reading of an ancient writing, especially when there exists
a great disconnect with the present and the distant past, to which the writing
belongs. However it becomes casier if there exists knowledge about the language
used by ancient people, the understanding of the belief system and its practices,
and above all the knowledge of the dynasties and stories related.

When such means are not available it brings one to point zero, back to basics:
questioning begins why those people felt the need o write, what was the purpose
of writing?

The discovery of scals from a large number of sites, spread over to a vast arca
having morphometric coherence in iconography and inscriptions, prompred
many questions. The time span of the presence and usc of these seals is considered
to be about six centurics, it becomes an enormous puzzle if it is stated that the
writing system emerged in its fully developed form.

A large number of the seals coming from the huge digs during the nineteen
twenties and nineteen thirties, were not reported with their respective secure
stratigraphy, it may add complexity to the understanding of possible development
of signs, and relative preference of different texts over others.

If the signs were meant to communicate, and there is no reason to deny it, then
there was a requirement to have a widespread knowledge and training of those
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who were to inscribe accurately and produce the highly homogenized characters;
above all education of those who were supposed to be reading or using these.

The range of the inscriptions, their association with the iconography, and the
macerial with which these are made, is quite wide. This varicty can possibly
indicate if not equally wide range of purpose, a diversity of uses that may not be
very limited.

The questions regarding the control over production and the system of regulating
it in the ancient period, where the means of communication though sustainable,
were not at all ideal, are very important, and are required to be answered.

The interest in the writing was prompted by the publication of the resules of the
excavations by Sir John Marshal in the Mlustrated London News on 20" September
1924, where the photos of Indus scals were also part of the write up. Ever since
multiple attemprs at the decipherment of the Indus Scripe has been made. This
cnigmatic writing has generated many a good works, which have been very
behtringly reviewed, especially by Gregory Posschl (Posschl, 1996).

The study of the Indus writing has many low and high points; some of the
efforts ar collecting and providing information helped in building up the means
augmenting further studies. The first image of a seal from Harappa came out in
1875; publication of the images of the seals from Mohenjodaro was considered
great help. Since thar time the interest has continued to grow. Sir John Marshal's
Mohenjodaro (Marshal, 1931) formed the major source on the Indus seals, but
it too was a partial story; later this was in a way covered by preparation of the
concordance by Mahadevan.

As forasthe cfforts directed atthe deciphermentof the Indus scriptare concerned,
one major contribution in this direction was made by Asko Parpola. Here T am
referring to the concept and production of the three volumes of Corpus of Indus
Seals & Inscription (CISI). The compilers state that the “purposc of the corpus is
to provide a basic tool for the research of the litle understood scripr, language
and religion of the Indus Civilization and for the study of the administrative
organization and external cultural conraces with Harappa.”

Its publication in international collaboration was first proposed w 29*
International Congress of Orientalists’ meeting in Paris in 1973,

The Archacological Survey of India (ASI) and the Department of Archacology &
Muscums (DoAM) of Pakistan agreed to collaborate with University of Helsinki,
the Finish Academy of Science & Letters agreed to publish it in its Annals. An
application was submitted to the Iuternational Union of Philosophy & Human
Studies (CIPSH) for financial assistance for this project.



The General Assembly of UNESCO meeting held at Nairobi in 1976 agreed to
support the Corpus as scholarly project of a confirmed international character and
of major importance (Parpola, A. 1987).

But it was not that casy to get the work started as the seals and artifaces having
script had to be photographed; the material was lying in the muscums, and
offices of the ASI, and archacology related departments respectively in India and
Pakistan, and these were to be published in 1" and 2* volumes of the CISL

Photography began in India for the volume I; at that time B K Thapar was the DG
of ASL Work was very slow, he objected to the handling of the seals on account
of these being fragile. Seeing delays the Government of Finland sought and made
an agreement of cooperation in the field of Culture with India (1984-86). The
corpus project was included in that exchange agreement (Parpola, A. 1987).

When the photographers of ASI were working on the material in India during
the years 1978 to 1983, and later the Finnish photographer during 1984-85, all
the material was not accessible, thus by the time the first volume was going to
the press some of the seals and inscribed artifacts were left out. But the printing
couldn’t be delayed any further due to the financial arrangements.

The story of the photographing of the marerial in Pakistan, despite the best efforts
of every one was not much different, however the publication of the second
volume comprising of the seals and inscriptions available in Pakistan became
possible in the year 1991 (Parpola, and Shah, 1991).

The third volume was published subsequendy in 2010, it comprised of the new
material, untraced objects, and collections outside India and Pakistan (Parpola,
Pande, and Koskikallio, 2010).

In the recent years interest has been regencrated and some good attempts at the
understanding of the nature of the signs have been made. Heared debares have
also been noticed, while the importance of the data relevant to the archacological
context has been largely recognized.

The idea of causing an occasion to discuss the issues pertaining to the Indus Scripr
and reviving the interest in its decipherment is multifaceted; the review of the
present position of the work is the one aspect, to find outr what could be the best
strategy to revamp the efforts in the desired direction, and above all to think of
and build up such an environment where the work on it can be expanded. The
call for the papers to be read in the Conference on Indus Script at Mohenjodaro
planned to be held in January 2020 was floated in the mid of the year 2019, it



generated positive response. These papers are being published provisionally on
the eve of Conference; to enable more learned interaction during the Workshap
Sessions of the Conference.

Presenters have discussed their recent work on the Indus Scripr and have broughe
focus on various aspects of the Script and Seals. Atcempts have been made o
review the recent work by the scholars that is bound to generate good discussion.
The Workshop Sessions, while discussing the work in derail may attempr to
formalize recommendations, if possible, to generate a chain of events for coming
year, aiming at sustaining the interest in the on-going work.

The papers received have discussed at length diversified topics, while looking at
the observations made by some of the recent works on the scripr, for instance
where linguistic structure have been under discussion, it led to the realization
of presence of the formal arrangement in the inscriptions, it is considered to be
the indicator of society that uses these signs having agreed grammar, or cryptic
writing known to many.

The structure of the script has been under focus of not only the linguists but
the scholars of various disciplines other than archacology and scriprure, such as
mathematics and compurer science.

Use of Seals is obviously linked with sealing purpose, archacological evidences
from Lothal (Frenez, D and M Tosi, 2005) and other sites show thar the seals
were used for sealing the tags for securing goods / storage of trade goods. Possibly
the seal impressions were for identification of the artisan, or guilds of artisans,
or workshops / manufacturers; someone thought the marks on the pottery to
be the potters’ marks. The seals might have been used as exchange tokens, sort
of ancient coinage, or some sort of receipts. Even its use to register authority has
been referred (Frenez, D, 2018). The cultic or religious role of some of these had
also been part of strong speculations.

New light is shed by Dennys Frenez on the meaning and purpose of use of clay
Scalings, he thinks thaticwas ro regulate access tothe containers and commodirics,
‘rather than authenticate the integrity of the shipped cargo!

This doesn't necessarily be taken as a remark to limit the use of the scripe to the
trade related activities, possibilities of its larger scope cannot be ruled out, given
the highly developed culture of Indus Basin in Bronze Age.

The possibility of the numerical value depiction in text (Fuls, 2015) has been
viewed with due indulgence by Dr. Andreas, by attracting the information



made available by modern technologies. He has been working on the Interactive
Concordance of Indus Texts (ICIT); it is made available through a web-interface
(Wells 2015).

The work on Indus Seals and the marerial associared with these coming from the
Middle Eastern context has broken new grounds. Earlier Parpola also discussed
the sequence of the inscriptions on the Gudf Type seals, which were available o
him, as well as Indus inscription found on other artifacts in the Gulf. Steffen
Terp Laursen's paper provide ‘an informed update on recent advances in the
investigation of the Dilmun Culture (Kuwair, Saudi Arabia and Bahrain)
and beyond.” His involvement with the subject is long; he has worked on the
spread of Indus Seal technology westward (Laursen, 2016). He has assigned an
interpretation to certain Indus signs, used in the Gulf Type scals. He is of the view
that the last Indus inscription in Dilman probably dates from 2000-1950 BC,
and the Indus weight were under use there cill at least 1800 BC.

Another work is also touching the Indus weighe system; Bryan Wells has it with
reference to the usage of “Fish” sign. The weights used in the Indus system have
been largely praised for it being well defined, having and variety of weighr types.
A very gainful insight becomes available through an interesting discussion (Wells
et al. 2018) that has been initiated in a paper by Bryan Wells; his submission to
the Conference refers to the instances of possible correlation of the weights and
particular seals.

Some of the recent papers have contributed greatly to substantiating the idea of
the use of a developed language(s) in Indus Civilization, capable of conveying
complex information. A team of scholars working on the structure of language,
with staristical approach, and the positional assessment of the characters / signs
observed that the use of signs is highly uniform; there was the feeling thar the
grammar of the writing is standardized: an ordered text, where the placement of
signs show flexibility similar o linguistic writing,

Itis observed that the ‘machine learning can predict missing signs with more than
75% accuracy suggesting that the rules are not writer dependent but are defined
in absolute terms.

One of the contributors commented on a set of positions taken with respect o
the Indus signs, which stated, ‘Generic models suggesting that the Indus seript
may be a random scribble or, are purcly numeric or, a writing in one of the later
scripts. This observation can notbe agreed upon, it can be refuted by the statistical
patterns of sign usage ( Yadav e al 2010).
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It is possible to use the compurational and statistical linguistics to go for wide
range of explorations in the format, structure and sequencing of the scripr,
especially processing huge data. Such work has been quite gainfully undertaken,
and rationalized conclusions obtained (Yadav ez 2l 2010; Yadav and Vahia,
2011a,b; Bortero, 2004; Coe, 1992;).

The inscriptions comprising number of signs, mostly are described as formal,
as many of the signs require a number of strokes to inscribe, thus these cannot
be evolutionary in nature. The study in the structure of the Indus writing, by
machine assisted computations have yielded concrete information on some
of the aspects, the positional placement and pairing of signs, the frequency of
some particular sign appearing at the end and other at the beginning of the texts,
scquencing and segmentation cte. That further confirms the writing to be well
arranged and formal. The model developed by computing the probabilities of the
signs following cach other can help in reading the illegible, or the damaged or
missing texts ( Yadav ez al 2010).

The enquiring in to sequencing among the signs has helped in observing the
flexibility in use of signs, in the Indus texts. Thus the results of quantification
takes one to be able to make comparison with the ‘linguistic and non-linguistic
domains such as English, Sanskrit, Old Tamil, Sumerian, DNA, Protein, and
Fortran' (Rao er al. 2009), and the results found the Indus scripe closer to the
linguistic systems.

M N Vahia; Rajesh P N Rao & Nisha Yadav contributing to this volume are of
the view that the nature of majority of the objects where the inscriptions appear
are formal, suggesting ‘a specificity which adds significantly to the knowledge.’ It
may be taken as the ‘writing was a highly coordinated activity with the centralized
teaching centers which trained the writers to provide the standardized exchange

of information.

A group of scholars believed that the presence of developed language of Harappa
was just an abstract idea, it was not ‘a true writing code.” These critics were of the
view that there was no plausible evidence to support the literate nature of the
Indus society (Farmer et al. 2004). The thought floated by these that a highly
codified system of ‘use of Iconography of the Indus stamp seals, linked with a wide
array of signs looscly signifying mysterious religious or clan references’ was refuted
by one of contributors ro this volume, thought that this kind of interpretation
‘simply made no sensc’ (Vidale 2007).



Massimo Vidale believes that by keeping the speculations at very low ebb one can
say that the Indus system was ‘a standardized information technology whose signs
conveyed meanings in forms of phonemes and / or ideograms, like was happening
at the same time in Egypt, Mesopotamia, on the Iranian Plateau.”

The scals and the script on these have a greater level of similarities and at times
one tends to believe thar there is a duplication of the seals, to a larger degree. It
prompted the idea that there mighe have been a very restricted production of
these items and that too was limited to a small number of production centers.

If the production was under taken byalarge number of artisansacwidely distributed
workshops, whar ensured the awe-inspiring accuracy of the productions?

Analyses of the production, cutting and carving of the seals have remained under
focus; it prompted many interesting papersin the past. The work carried out by Dr.
Greg Jamison is particularly of interest; he has committed considerable number
of years to the study of the production methodology of these seals (Jamison,
2017). In his most recent attempe at analyzing the stylistic scal groups, which
contain those scals that have shared inscribed characters; he has found evidence
of morphometric coherence as well as variations.

The seals falling in the identified stylistic groups from one site, and those from
multiple sites & regions were also analyzed. To see, among other things, if
it is possible also, to find our that the seal production was limited to a sericdy
controlled small number of centers and sites, or it was widespread and was done
in multiple workshops by a larger number of engravers. Admittedly che sample
size is not that large, but these resules are preliminary and show efficacy of the
pilot study.

He discusses his findings in a very interesting way, his line of argumentation
is convincing. It paves the way for further work to strengthen or refute these
provisional interpretations.

Even though the photographs of good resolurion are a grear help in such studics,
there is possibility of finding more information if the seals themselves are analyzed,
it can add few more indicarors such as ‘investigation of tool marks, raw marerials
and other signatures of production.’

Dr. Konasukawa has studied the chronology sequence of the seals from Ghaggar
Basin (Konasukawa, 2013), by comparing these with the seals from the Harappa
excavations, and made certain interpretations, it shall help deepen our knowledge
of the chronological context of the seals and the rext.
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The work carried out by Asko Parpola has been available for a long time; it has
been brought under the review of most of the scholars in the field. He and his
team has gone to lengths to try to achieve a break through. He is published
extensively; his recent write-up on the crocodile cult practices and its correlation
with the representations of crocodile with in the Indus writings is very interesting,
He has once again brought it up for discussion, having raised new questions. It
may generate adiscussion towards further speculation upon the cultic practices in
ancient socictics, through its present day concepts. It may help in understanding
certain belief system of the Indus cultures.

The potentials of the Bronze Age site of Lakhanjodaro are slowly coming to the
light; various artifacts with inscriptions were unearthed from this site, these are
discussed by Prof. Qasid Mallah, in his submission. The new material from this
site is bound to ferch good attention,

Dr. Kenoyer's involvement in the Indus Civilization goes back to several decades.
Through his years of work in Harappa he has gained an insight that is rare, he has
directed rescarch on the Script also, his contribution to this volume is of pivoral
importance. It is going to pave way for the greater understanding on the scripr,
its evolution and development and possibly help sct the direction of the future
studies.

Keeping in view the present conference’s primary concern, and in order to
provide some good relevant material to the interested public and scholars his
recent contribution to the Shanghai Archacological Forum (SAF) in December
2019, which is scheduled to be published later by the SAF, has been included in
the present volume, for ready reference.

Arta Muhammad Bhanbhro, a local scholar did attempr ar the decipherment,
results of his work (Bhanbhro, 2012) might have not convinced many, but
these generated a great deal of interest in the younger generation of the scholars.
Unfortunately due to the limiting factors, associated with advanced age, his
participation in the Conference is not possible.

The papers submitted to this Conference are published provisionally, as the time
in berween deadline fixed for the submission of full papers and acrual happening
of the conference was very short, it was not possible to consider bringing out an
edited volume, however the publication of the compilation of these papers was a
race against time, which might have caused certain lapses, however its meeting the
time line have been made possible by the team assisting the Conference, for which
they deserve compliments,
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Origin and Development of the Indus
Script: Insights from Harappa and

other sites

Jonathan Mark Kenoyer

Origin and Development of the Indus Script: Insights from
Harappa and other sites

Introduction

The origin of the Indus script has been a source of considerable discussion ever since
the discovery and excavation of the Indus cities of Mohenjo-daro and Harappa in
the 1920s to 1930s (Marshall 1931; Vats 1940). When the Indus civilization was
discovered the only other early civilizations known to have writing in the Old World
were the ancient Sumerians along the Tigris and Euphrates Rivers in southern
Mesopotamia (Nissen 1993), the ancient Egyptians along the Nile (Baines 2004)
and the ancient Chinese along the Huang He (Yellow) River in north central China
(Haicheng 2015). The oracle bone inscriptions at the site of Yinxu in Anyang were
being discovered around the same time that Mohenjo-Daro and Harappa were being
excavated (Bagley 1999, 127). Although at first some scholars thought that there
might be some influence from Mesopotamian writing systems, in the first major
report on the excavations at Mohenjo Daro in 1931, Gadd clearly states that there
was no connection between the Indus seript and the writing of Sumer or for that
matter Egypr (Gadd 1931, 411). Surveys and test excavations in Baluchistan (Stein
1929; Hargreaves and Sewell 1929 (reprine 1981); Stein 1931) and Sindh (Majumdar
1934; Stcin 1942) had recovered pottery that appeared to be older than that found
at Mohenjo Daro, but little attention was paid to the presence of potter’s marks or
graffiti on these different types of pottery. It was not until the 1950s, after surveys
of the Quetta Valley, Zhob and Loralai Districts, that Fairservis proposed that the
carlier graffiti on pottery found in the regions of Baluchistan and the wider Indo-
Iranian region might have some influence on later Indus writing systems (Fairservis
1959). B. B. Lal was among the first to arguc that the origins of the Indus script were
local and that the script continued to be used into the Late Harappan as scen on
OCP pottery and on later Megalithic pottery (Lal 1975). However, many scholars
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Figure 1. Map of the Indus

were not convinced with the scattered evidence of earlier writing and even after the
discovery of Early Harappan writing Rehman Dheri and other sites (see discussion
below), some scholars still assumed that the script appeared relatively fully formed
around 2500 BCE (Posschl 1990; Possehl 1996).

At present, however, on the basis of numerous excavations and analyses of earlier
survey materials there is increasing evidence that the Indus scripe did in fact evolve
in the Indus and Ghaggar-Hakra River Valleys and Baluchistan (Figure 1) beginning
in the Farly Harappan Period, between 4000 and 2600 BCE (Table 1)(Kenoyer
2006). It is possible that Kutch and Gujarar also played an important role in terms
of specific regional styles of graphic symbols, but more research needs to be done in
these regions to determine the chronology and continuiry of specific symbols. As will
be discussed below in more detail, the regional and chronological changes in types of
symbols and how there were used suggest that there were significant changes in the
writing system over time (Kenoyer and Meadow 1997; Kenoyer and Meadow 2008;
Kenoyer and Meadow 2010). Since the script has not yet been deciphered it is not



possible to understand the details of these changes, but comparisons can be made with
the evolution of proto-cuneiform and cuneiform to determine some of the general
processes of change (Damerow 2006,7). During the Harappa Phase, cirea 2600-1900
BCE, the Indus script was used throughout the Indus and even adopted for use in
the Gulf region, which suggests that it was used to write names and commodities in
many regional dialects and even different languages (Kenoyer and Meadow 2010).
The question of whether it was simply a system of notation rather than a writing
system has been effectively addressed in other publications (Vidale 2007; Parpola
2008). Today, most scholars implicidy or explicitly agree that the Indus script was a
distinctive and unique writing system indigenous to northwestern South Asia or the
greater Indus Valley region (Parpola 1994; Possehl 1996; Wells 1998; Kenoyer and
Meadow 2010; Yadav ez a/. 2012; Mahadevan and Bhaskar 2018; Rao 2018).

Table 1. Chronology of the Indus Tradition (Possehl 1994; Meadow and Kenoyer
2005; Kenoyer 2015).

Early Food Producing Era (Neolithic) ca. 7000 to 5500 BCE
Mehygarh, Period Ila - Ceramic 6000-5500 BCE
Mehrgarh, Period 1, Acevamic 7000-6000 BCE

Regionalization Era (Chalcolithic/Bronze Age)
Early Harappan Phase ca. 5500 to 2600 BCE
Havrappa: Period 2, Kot Diji Phase 2800-2600 BCE
Harappa: Period 1,4 &B, Ravi Phase  >3700-2800 BCE

= Mehrgarh, Period 1V to V 3500-3000 BCE
Mebrgarh, Period 111 4400--3500 BCE
Mehrgarh, Period ITh 5500-4400 BCE
Integration Era (Indus Civilization) (Bronze Age)
Harappan Phase 2600 to 1900 BCE
Harappa: Period 3C, Final 2200-1900 BCE
=Nausharo, Period 1V 2100-2000 BCE
Harappa: Period 3B, Middle 2450-2200 BCE
=Nausharo, Period I1]
Harappa: Period 34, Initial 2600-2450 BCE
=Nausharo, Period 11
Localization Era (Bronze Age)
Late Harappan Phase ca. 1900 to 1300 BCE
Havrappa: Periods 4 and S 1900- 1700 BCE
= Mehrgarh Period VIII 2000-1700 BCE

Jhukar, Rangpur, Cemetery H Phases



Stages of Indus Writing Development

Based on the current archaeological evidence the development of writing in the
Indus region can be divided into four major stages that can be correlated to the major
chronological Phases at Harappa and other sites ( Table 2). During the Regionalization
Era, Early Harappan Phase there are two stages of script development. The first
stage, which dates to around 4000-2800 BCE, sees the widespread and regionally
diverse use of pre-firing potter’s marks as well as post-firing graffiti. These single and
sometimes multiple graphic symbols may represent a form of proto-writing similar
to that seen in other world regions. These symbols continued to be used throughout
the later periods in some sites, indicating that they reflect a parallel use of symbols
that did not cease to function even with the introduction of a more complex writing
system. The fact that they continued to function does not preclude the possibility
that they also provided some form of stimulus to the development of specific signs
that became incorporated into the writing system. During this first stage, geometric
button seals were produced using terracotta, bone and eventually carved stearite and
fired and glazed steatite (Kenoyer 2009). There is considerable regional variation in
the types and designs of button seals during this early phase and to date no seals with
whar could be identified as script have been reported.

The second stage of development during the Early Harappan Phase, dating from
around 2800-2600 BCE sces the continuation of pre-firing potter’s marks, and the
first use of pre-firing inscriptions that include multiple graphic symbols (Kenoyer
2006). Post-firing grafhti also continue to be used bur there are more examples of
the use of one or more symbols that are definitely found in the later Indus script.
For the first time, there is evidence for the use of script on seals that were impressed
into clay, as well as script combined with motifs on carved bone pendants as seen at
the site of Rehman Dheri (Kenoyer 2020). This second stage has been referred to as
Early Indus script since it develops during the last part of the Early Harappan or Early
Indus period.

The third phasc of writing development is sub-divided into three phascs that will
be discussed in more detail below. This is the more commonly known Indus Script
that is scen inscribed on pottery, scals and a wide range of other items (see Table 2).
The fourth and final phasc of Indus script is during what is commonly referred to as
the Late Harappan Phasc. There is no evidence for the use of writing on scals and
geometric scals become widespread once again. Some evidence for grafhiti on pottery
is reported from Late Harappan and post-Harappan sites during this time period, but
there is no regional pattern of writing usc and the dating of some sherds with graffici
is problematic. However, during this transition phase there is evidence for the use of
post-firing graffiti on non-Indus pottery in peninsular India broadly associated with
Megalithic cultures that extend into the southern and central Deccan Plateau (Lal
1962; Lal 1975).



Table 2: Chronology of Indus Script and Seal types from Harappa and other
major Indus Sites - modified from (Kenoyer 2020)

Harappa - Period 1- 3700-2800 BCE
Seals:
-Button seal with geometric design, no clear evidence for script

Positive script

-Inscribed porttery - post-firing graffiti, one to three signs, pre-firing potter’s marks
-Pre-firing potter’s marks, include some signs that later become incorporated in Early
Indus Script

Period 2 - 2800-2600 BCE

Seals: inverse script

-Square steatite seal -~ animal motif facing left, irregular carving, irregular scripe
placement (1 or 2 signs), seal boss is circular or square

-Steatite burton seal - symbol, no script, seal boss is circular or square

-Sealing - square seal with script, plant motif and ladder morif

Pendant or Ornament with Script
-Carved ivory pendant (Rehman Dheri) with motifs and scripr signs

Positive script
-Inscribed pottery ~ post-firing graffiti, pre-firing script?, one to three signs

Period 3A - 2600-2450 BCE

Seals: inverse script

-Square steatite seal — angular carving of animal predominantly facing right, lincar
script placement (1 to 3 signs), curved scriptabove animal motif, one script sometimes

below animal head, seal boss is square

Positive script
-Inscribed pottery — post-firing grafhiti, pre-firing script (1 to 3 signs)

Period 3B - 2450 -2200 BCE

Secals: inverse script

-Square steatite seal — animal motif predominantly facing left, lincar but irregular
script above animal mortif, scal boss is circular, domed with single or double groove
-Square steatite scal — only with script, linear regular scripe size

-Steatite button scal - symbol, no script

Positive script

-Incised steatite tablets - regular and irregular script, motifs and symbols
-Molded faience tablet - script, motifs and symbols

-Molded terracotta tablet - scal impression with animal motif and script

-Inscribed pottery - post-firing graffiti, pre-firing scripe (1 to several signs, sometimes
in more than one line)



Period 3C - 2200-1900 BCE

Seals - inverse script

-Square steatite, copper and silver seals — animal motif facing left, bold, rigid, regular
script, seal boss is circular, domed with single, double or triple groove

-Long rectangular steatite seal — no animal motif, bold, rigid, regular script
-Terracorta seal - regular script

-Faience button seal - symbols, no script

Positive script

Trade and Accounting devices

-Incised steatite tablets - script, motifs and symbols

-Incised terracorta tablets/ shaped sherds — incised irregular script

-Molded copper tablets — regular scripr, raised in positive

-Molded faience tabler - narrative scenes, script, motifs and symbols

-Molded terracotta rabler — narrative scenes, seal impression with animal motif and
script

-Molded rerracorta token ~ circular with script on one or both sides, low fired
-Terracorra flat sealing — molded script from various types of seals

- Inscribed terracorta conical sealing - irregular script

Pottery

- Pointed base goblets - impressed with scripr seal

- Inscribed portery - large and small, generally irregular post-firing grafhid, large and
small refined and regular pre-firing scripe (1 to several signs, sometimes in more than
one line)

-Inscribed stone vessel - bold regular scripe

Architecture
- Inlaid signboard with large script (Dholavira)
- Inscribed ringstone — regular scripe

Tools / weapons
-Inscribed copper tools / weapons — bold, rigid, regular script
-Inscribed bone point — irregular scripe

Ornaments

-Inscribed gold jewelry — miniature irregular script
-Inscribed stoneware bangles — miniature irregular seripe
-Inscribed shell bangle — irregular script

-Inscribed terracotta bangle

-Molded terracotta bead — irregular script

-Molded faience bead (or perforated tablet) — regular scripe



Domestic, ritual and other

-Inscribed bone and ivory dice — irregular script

-Inscribed terracorta conical object / gaming piece — irregular script
-Inscribed terracotta top, wheel, figurine

-Inscribed terracorta triangular cake

-Inscribed pebble - irregular script

Late Harappa Phase
-Inscribed pottery - post-firing graffiti,

Pre-Firing Potter’s Marks and Post-Firing Graffiti

The use of pre-firing symbols on porttery, which I will refer to here as “potter’s
marks” is a technology that is found throughout the world in regions that have never
developed any writing system. In most early reports both pre-firing marks as well as
simple post-firing marks are sometimes lumped together and referred to as “porter’s
marks” but this conflation needs to be avoided in the future to determine, which
marks were made by the producer of the vessel and those that were added by the
user or consumer. Some potter’s marks may simply be symbols used to distinguish
the identity of the vessel maker or batch of vessels that were being produced and
not be linked to a specific name or commodity. When multiple pre-firing marks are
found on a vessel, it is more likely that they reflect a more complex message that could
indicare a name or specific ritual or function that would also have been expressed
verbally. Post-firing graffiti are incised with a stone or metal tool into the fired surface
of the vessel, usually on the shoulder, rim or occasionally the lower body and under
the base. Some graffiti are made with a single stroke, others include multiple strokes
to create unique shapes, and then there are more complex graffiti that include more
than onc set of symbols. The longer the sequence of symbols the more likely that these
graffiti reflect complex forms of communication that represent names, commodities
or ritual formulae.

Some scholars suggest that there cannot be any link between these carly potter’s
marks and later writing because they were used for such a long time and continue
after the introduction of writing (Boltz 1986,430-432). Boltzs main arguments
against the link between carly potter’s marks in Neolithic China and later writing
during the Shang Period include the following points; 1) that most of the porter’s
marks are very simple graphic symbols and there is no way to link the form with
meaning in the later writing system, 2) that most carly writing that emerges starts first
as pictographic images, and 3) the long time during which the potter’s marks were
used before the development of writing precludes their link to the later writing. “On
the face of it, it would appear virtually impossible that the nascent sceds of writing
could have germinated in the mid-fifth century B.C. but not grown into anything
approaching a real writing system until more than three thousand years later. Writing
systems do not evolve that way. If a potential for writing arises in the form of graphs
or marks standing for names or works, no matter of what kind or how limited, that
potential must cither fulfill itself apace, culminating in a viable full-fledged system,
or wither and die. A ‘half-way’ writing system is no system at all, and there is not way
it could remain in a kind of 'limbo’ or ‘suspended animation’ for such a long time. If
it did not develop into a real writing system reasonably expeditiously, there would be



no reason for people to preserve its embryonic bits and pieces. As a practical matter
a writing system is something that is achieved either relatively quickly, or not ac all
"(Boltz 1986,430-432).

This argument is flawed in assuming that all writing systems evolved in the same
way or had the same function. The Indus script clearly functioned very differently
than the writing systems of other early urban societies. From its use in the Early
Indus Period and during the beginning of the Harappa Period it was dominated
by short inscriptions on both pottery and seals. In later periods it was never used
to write long inscriptions, and it does not appear to have been limited to only one
community in that we see it associated with trade, ideology, personal identification
and common materials (Parpola 1994; Kenoyer 2020). In contrast the earliest
writing in Mesopotamia started out being used for basic accounting and was
strongly associated with ideology and political power (Michalowski 1996; Cooper
2004; Damerow 2006); in Egypr the earliest writing was associated with royal
burial offerings and continued to be used almost exclusively by elites for ritual and
ideological purposes(Baines 2004), and that of ancient China was linked to recording
communication with ancestors and was also strongly linked with elite culrure and
legitimation of both ideology and political authority (Keightley 1989; Boltz 2000;
Haicheng 2015).

In terms of the discoveries of potter’s marks and graffidi, the earliest surveys that drew
attention to these were made by Walter Fairservis in the Querta Valley as well as
in the Zhob and Loralai regions of Baluchistan (Fairservis 1956; Fairservis 1959).
Fairservis also excavated at the important pre-dynastic site of Hierakonpolis in Egypt
where he also noted the importance of graffiti and its link to later Egyptian writing
(Fairservis 1983). The only published images for the potter’s marks from Fairservis'
surveys are the ones from the surface of the site of Periano Ghundai (Fairservis 1956,
Fig. 59). These few sherds have signs that are similar to ones found at the site of
Mchrgarh and also other later Indus sites, bur do not really provide any clear pattern
or provide any chronological information. Nevertheless, they show that these types
of marks were found in Baluchistan and that detailed excavations could provide
more detailed information in the future.

Other carly excavations that provided additional evidence for potter’s marks and
graffiti come from the site of Mundigak, Helmand Valley, Afghanistan, excavated by
J. M. Casal (Casal 1961; Casal 1961). Again the symbols found at Mundigak pre-
date the Indus script but there is no clear pattern or link that can be shown between
these signs and those of later Indus writing. Even further to the west, excavations at
the site of Tepe Yahya, Iran revealed similar use of potter’s marks and grafhri that was
summarized in a study by D. Potts (Potts 1981). However, most of the potter’s marks
found at the site date to the time period of the Indus cities and only a few simple
signs were found in the carlier periods the site (Potts 1981). The study has a major
flaw in that it combines all signs from the period prior to emergence of the Indus
Script and those that are contemporancous with the Indus script. Consequently the
comparative tables are not that useful. It can be noted that none of the signs found
in the phases that predate the Indus appear to have any similarity with later Indus
signs. Some of the potter’s marks found in Period IVA3-1 are similar to ones found



in the Indus as well as Proto-Elamite. So far there is no evidence for any connection
between potters at Tepe Yahya and Indus pottery traditions or Proto-Elamite scribal
traditions, so we can assume that the similarities in design are simply coincidental.

Excavations at Mchrgarh by J.-F. Jarrige (Jarrige 1991) provided additional evidence
that there were earlier periods where graphic symbols were incised on pottery. The
comprehensive study of potter's marks from the first several seasons of excavations
at Mehrgarh by G. Quivron (Quivron 1980; Quivron 1997) was perhaps the most
important development that drew attention to the extensive use of graphic symbols
on portery. He was one of the first to argue that perhaps the early pre-firing makmg on
pottery at Mehrgarh might be a predecessor to the later Indus scripe (Quivron 1980).
Most of the signs studied by Quivron were clearly used as potter’s marks, incised on
the pottery prior to firing and he does not identify any signs that were post-firing
graffiti. Additional post-firing graffiti were identified in the course of later excavations
at Mehrgarh and additional discoveries were made in the course of excavations at
Nausharo (Quivron 1997). Excavations at Amri by Casal also identified the presence
of earlier pottery styles that had evidence for the use of porters’ marks and post firing

graffiti (Casal 1964).

The site of Kot Diji, Sindh originally excavated by F. A. Khan (Khan 1964; Khan
1965) has one of the most important chronological sequences beginning with the
Early Harappan occuparion and ending with the Harappan occupation. Only one
shed with graffiti was published in the original report (Khan 1964, Fig 14) but it is
not unlikely that more sherds would have had both potter’s marks and graffiti. This
site is significant because the reanalysis of the pottery and other artifacts led to the
initial definition of the Early Harappan, Kot Dijian Phase (Mughal 1970; Shaffer
1992). Another important Early Harappan settlement is the site of Rehman Dheri,
in the Gomal Valley. First excavated extensively by E A. Durrani, this settlement
provided numerous examples of both potrer’s marks as well as graffiti on pottery, and
the first example of script on a bone pendant combined with antelope and scorpion
motifs (Figure 2)(Durrani 1976; Durrani 1986). Durrani identified numerous signs
on the pottery and pendant from Rehman Dheri that he felt were linked to the later
Indus scripe, but unfortunately, no detailed quantification of the signs were provided
or their chronological context, and it was not always clear if the signs were pre-firing
potter’s marks or post-firing graffiti. Future reanalysis of the signs from Rchman
Dheri is needed to develop a more robust study and determine which signs may have
some linkage to the later Indus script.

The site of Kalibangan, Rajasthan also revealed the usc of both potter’s marks and
graffiti during the Early Harappan Period. In some of the carlier publications, Lal
identificd some sherds as coming from the lower levels of the site, which presumably
referred to the Early Harappan (or pre-Harappan) levels. Three sherds had the single
sign that is the most common sign found in the later Indus script (Mahadevan 342)
(Figure 3) (Mahadevan 1977; Lal 1979,33). In the more comprehensive publication
of the Early Harappan levels of the site, there is no mention of these sherds so it is

possible that they actually date to the Harappan period (Lal ef 2l 2003, 243-245).
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The other symbols found on pottery during the Early Harappan period do include
several signs that might be linked to later Indus seript, but unfortunacely there is
no quantification of how many sherds were found or their specific chronological
context. Overall the potter’s marks and especially the graffiti from Kalibangan are
extremely significant and deserve to be studied in more detail in the future. The site
of Kunal also has revealed a number of graffiti from the Early Harappan occupation
that could provide some important clues regarding the development of the Indus
script (Khaeri and Acharya 1997; Khatri and Acharya 2005) and hopefully more
derailed information will be available in the near future.

The discovery of very distinctive graffiti signs on pottery from the Early Indus levels
at Balakor, Period 1, has provided some of the first evidence that signs related to the
Indus script were found as post-firing graffiti on pottery dating to the time period
prior to the emergence of the Indus script (Figure 4)(Dales 1974, Fig. 11). Symbols
painted on the Early Indus pottery could also reflect the use of special graphic
symbols but not enough study was carried out on these symbols or their occurrences
throughout Baluchistan. This is an area that deserves much more research. In one
example, there is a complex symbol inscribed before firing on the concave surface of
a specially fashioned terracotta scraping tool that may have been used for shaping
pottery or some other scraping activity (Dales 1974, Fig. 14,C). Dales noted that a
similar sign has been found on the interior of pottery vessels from the Early Indus site
of Jalilpur, in the Punjab. He noticed these similarities when examining the pottery
recently excavated by Dr. M. R. Mughal, but unfortunately these sherds from Jalilpur
have not yet been published.

Figure 2. Rebman Dheri Ivory Pendant (redvawn by Kenoyer)

Figure 3. Mahadevan sign 342



Further studies of the graffiti from Balakot Period I were carried out by Ute Franke-
Vogt in her doctoral dissertation (Franke-Vogt 2001). Her exhaustive study provided
detailed chronological associations berween different types of potter’s marks, painted
motifs and post firing graffiti. Many of the signs found on the Balakor Period 1
pottery have clear links to later Indus script and among them the most important
sign is the symbol (Mahadevan 342) (Figure3)(Mahadevan 1977) that was first
reported from Kalibangan by Lal (Lal 1979,33). All of these scattered discoveries
have provided clear indication that earlier communities were beginning to use graphic
symbols on pottery, both as pre-firing potter’s marks or painted morifs as well as post-
firing graffiti. With this general background regarding earlier discoveries we can now
review the discoveries from the recent excavations at Harappa to better contexrualize
the development of the writing system during the Early Harappan Phase and trace its
development and changes in the Harappa Phase.

Harappa Ravi and Kot Diji Phase Potter’s Marks and Graffidi

The pottery found in the Ravi Phase occupation levels at Harappa are all made with
hand building techniques and consist of small bowls, globular cooking pots, carinated
pots with simple constricted rims, and a range of other relatively small constricted
or straight sided vessels. Most were decorated with a red brown slip but some were
also painted with white and various shades of red-brown to purple brown to black
(Kenoyer and Meadow 2000). The area of excavation for the Ravi Phase, Period
1 and the Kot Diji Phase Period 2 at Harappa is very limited, but the preliminary
quantification of potter’'s marks and graffiti show an important partern. Based on
the tabulation of pottery studied between 1986 and 2003, there are total of 1218
sherds with either simple incised marks or what with more complex signs that might
be considered some form of script (Table 3). For the Earlier Periods, more detailed
analysis of the sherds differentiated what are pre-firing and post-firing graffiti ( Table
4), The percentage of pre-firing potter’s marks from Period 1 and Period 2 are about
the same. The total number of post firing graffiti from Period 1 is only 16 and while
some of the grafhiri are simple lines and designs that are not much different than the
pre-firing motifs, others appear to be more complex and involve up to three combined
symbols (Figure 5). During Period 2, there are 175 graffiti that include some relatively
simple signs, but also more examples of multiple signs combined together. Perhaps the
most important discovery from both the Period 1 (Figure 6a) and Period 2 (Figure
6b) is the discovery of the sign that later becomes the most common script sign of
the Indus script, i.c. Mahadevan sign “342" (Figure 3). Furthermore, this sign is also
combined with another sign (Mahadevan sign 347) in a sequence that also appears in
later Indus seals and numerous inscriptions (Figure 7). Most of the inscribed pottery
and all scals and other inscribed objects from the recent excavations at Harappa have
been published in the major volumes edited by Asko Parpola and his colleagues (Shah
and Parpola 1991; Parpola et al. 2010). The remaining objects founds since the last

publication are being prepared for publication in the near future.
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Figure 4. Balakot Potter’s Marks, Graffiti and Painted motifs (from Dales 1974, Fig. 11)
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Post-firing graffiti

NN AL D VA H/ I
Pre-firing potter's marks - VvV X + Il

Period 2: Kot Diji Phase

Post-firing graffiti

V VvV V) v 7/NE %/ 1|l
VY \Avwvwu A HEHAN
/v Wy oA T X XK

NNV 1AAA 7 H %"i: >

Pre-firing potter's marks

Y (8., TCX %X
ST o v VY Y/

Figure 5. Harappa, Ravi and Kot Diji Phase Potter’s marks and post-firing graffiti

Figure 6. Havappa, a. Ravi shevd with graffiti (H98/8440-202), b. Kot Diji sherd
(H99-4367/8946-37)
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Figure 7. Harappa, Unicorn
seal with Indus Script
(H96-2736/7134-01)

Table 3. Harappa, All Phases, Potter’s Marks and Graffidi

Harappa Graffiti Totall %
Period 1, Ravi Phase 23 1.89%
Period 1/2 7 0.57%
Period 2, Kot Diji Phase 224 18.39%
Period 2/3 19 1.56%
Period 3, Harappa Phase 941 77.26%
Period 4/5, Late Harappa

Phase 4 0.33%
Total 1218] 100.00%

Table 4. Harappa, Period 1and 2, Potter’s Marks and Grafhiti

Harappa Graffiti Total %
Ravi Phase

Period 1 Pre Firing 7| 30.43%
Period 1 Post Firing 16] 69.57%
Total 23| 100.00%

Kot Diji Phase

Period 2 Pre Firing 49 21.88%
Period 2 Post Firing 175) 78.13%
Total 224] 100.00%

Conclusion

Based on the brief discussion presented above I feel that the evidence for a longer
period of Indus script development is justified and encourage more extensive
excavations of Early Harappan sites in order to increase the sample of early writing on
pottery and other objects. More detailed recording and quantification of pre-firing
and post-firing marks on pottery and other objects is needed to better understand
the developments of these symbols in each major region of the greater Indus Valley.



It is not unlikely that once we have increased our data base it will be possible to link
some specific signs to different regions and show how they came to play a role in
the overall development of the writing system. The study of changes in the Indus
script during the Harappa Phase is also something that needs more work. Future
advances in the study of the Indus writing system and its development will only be
accomplished through continued collaborations and publication of the data in ways
that are easily accessible to interested scholars.
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Mirrored signs. Administrative and
scriptorial information in the Indus
Civilization clay sealings

Dennys Frenez

Introduction

This paper summarizes the results of different studies that I conducted over the
past ten years on Indus Civilization stamp seals and their impressions on clay for
administrative purposes (Frenez and Tosi 2005; Frenez ef al. 2016), with specific
reference to their impact on our understanding of the Indus Scripe and its spheres
of use.

Clay sealings are fundamental to understand several aspects of the social-economic
organisation of the Indus Civilization. In fact, they allow understanding the main
function and significance of stamp seals and other key-objects in the Indus society. Clay
scalings can provide direct information abour the Indus storage technology, including
the types of lockers used to secure rooms and moveable containers. Moreover, by
comparisons with better-known contexts in the Middle East, they allow to eventually
infer information about the administrative organisation and burcaucratic procedures
used to manage storerooms and goods controlled at a centralised level (Fiandra 1975;
Ferioli and Fiandra 1983, 2000; Frangipanc et al. 2007). In the rescarch about the
Indus Civilization, the study of seal impression throws light also on the use of the still
undeciphered writing system developed in the Indus Valley during the first half of the
third millennium BC (Mahadevan 1977; Parpola 1994; Wells 2015).

Notes on seal-based administration in antiquity

The formalised administrative management of rooms and goods was introduced to
expand the economic control beyond kinship groups. Seals and their impressions
on clay allowed, in fact, the burcaucratic formalisation of multi-ticred transversal
associations (Frangipane et a/. 2007). In the Middle East, a seal-based administrative
technology was first used by the late Neolithic communities during the seventh
millennium BC to control the redistribution of goods kept in communal storchouses.
In the Neolithic communities of northern Syria, clay sealings were found inside
collective storage buildings, while scals were in kept in private houses (Akkermans

and Duistermaat 1997, 2004).
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The social-cconomic stratification of the society occurred in the region during the
following millennia completely changed the funcrion of seals and clay sealings. In the
Early Bronze Age, scal-based administration became, in fact, a powerful instrument
used by the new centralised hierarchical structures of power to control the
accumulation and redistribution of different resources, especially human workforce
(Frangipane 2000, 2016). Both sealings and seals were then used inside predominant
large houses, which soon developed into palaces and temples, indicating the
presence of a hierarchical bureaucracy at the service of a local governor for the local
administrative control of rooms and goods (Frangipane 1996).

Large clusters of clay sealings are quite a frequent discovery in Bronze Age sites
throughout the entire wider Middle East (Fiandra 1982). In exceptional cases,
they were found by several thousand, i.e. at the Minoan site of Phaistos in south-
central Crete and the Uruk site of Arslantepe in Eastern Anatolia (Akkermans and
Duistermaat 1997, 2004; Fiandra 1975; Weingarten 1986; Frangipanc ez al. 2007).
The derailed study of the lockers and containers that were sealed, the frequent
discovery of the scals used to stamp them, and chemical analysis of the clays used
for sealing demonstrated that the seal-based administration system was not used to
secure the integrity of shipped packages, but rather to manage and record the access
to goods stored within storehouses under the responsibility of specific burcaucrats
working under a centralized hierarchical institution, based either on kinship bonds
or a political organization (Duistermaat and Schncider 1998; Fragipanc et al. 2007;
Piteman and Blackman 2016).

This fundamental concepr was often neglected or misunderstood in most old works
abour the stamp scals and clay sealings found at Indus Civilization sites (Posschl
1996). A project is ongoing by the author, in collaboration with Jonathan Mark
Kenoyer and Randall W. Law from the University of Wisconsin-Madison, to
study of the clay scalings found by the Maharaja Sayajirao University of Baroda at
the Indus Civilization sites of Nagwada, Bagasra and Shikarpur in Gujarat. The
geochemical composition of the clays used for the administrative scaling of rooms
and containers will be compared to those of clays exploited to produce artefacts that
were presumably made locally, such as bangles, bricks, terracotta cakes, etc., using
Instrumental Neutron Activation Analysis (INAA).

Pending scientific confirmation yet, there is, however a direct but robust indication
for a comparable use of the seal-based administration also in the Indus Civilization,
Asko Parpola (2007: 6-7 and figs. 1-4) noticed, in fact, that two of the scals found
at the site of Lothal were used to stamp three of the clay sealings found in the same
site: ivory seal L-6 stamped clay tags L.-201 and L-208, while fired steatite seal L-37
stamped clay rag L-210 (Figure 1). This evidence most likely testifies to the use, also
in the Indus Civilization, of seals and sealings mainly for the local management of
goods and not for sccuring the shipping of packages.



Lothal L-210 Lothal L-208

Lothal L-37

I ———

Lothal L-6

Figure 1. Lothal (Gujarat, India). Clay sealings and seals that stamped them
[for the administrative control of rooms and containers (photographs by D. Frenez,
courtesy ASI).

Seals and sealings in the Indus Civilization

Despite the frequent discovery of different types of stamp seals, in the Indus
Civilization clay scalings are not as frequent as in the Middle East. This evidence
led to many speculations about the actual use of seals and sealings in the Indus
Civilization.

According to Maurizio Tosi (1991: 116-117):

«For the archacologist, clay sealings represent a uniquely direct source of information
on such administrative procedures as the control of storage and shipment of
merchandise throughout the Middle East in the 3rd and 2nd millennium BC.
Literally thousands of them have been found across Southwestern Asia, from Nubia
to Anatolia and from Syria to Afghanistan. [...] With a ratio close to 10:1 of seals to
sealings, the Indus Civilization is radically different from all other countries in the
Middle East that had adopted the use of seals. Since there is no technical reason to
explain the scarcity of sealings in all excavations, one has to conclude that seals in the
Indus Valley did not serve the same functions as clsewhere »

This hypothesis was further stressed by Gregory L. Posschl (1996: 26):

«Indus seal may not have been used to make huge numbers of impressions, which in
turn suggests that they may have been used primarily as a visual identification. The
seal itself, not the impression, was most frequently shown. It identified or gave some
torm of legitimacy to the bearer. [...] The notion that a scal-based administration was
needed for the operation of the Harappan political economy comes into doubt from
this perspective as well. The usual typology includes many objects in the seal category
because of their form, not their function»
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However, the handful of clay sealings published in the first excavation reports of
Mohenjo-Daro and Harappa already provided the image of a very sophisticated
and advanced administrative technology that mighe not have developed from an
occasional use and without firmly established bureaucratic protocols. The first
clay scalings found at Mohenjo-Daro included, in fact, one clay tag with multiple
impressions of different square and rectangular inscribed seals and another tag
stamped twice by the same scals, but inscribed with Indus signs scratched on its back
once it was removed from the container that was sealed (Joshi and Parpola 1987:
104-105, M-425, M-426) (Figure 2).

Mohenjo-Daro M-425 Mohenjo-Daro M-426

Figure 2. Mohenjo-Daro (Sindh, Pakistan). Clay sealings with multiple impressions
of different seals and inscribed on the backside once removed from the container they
sealed ( from Joshi and Parpola 1987).

Enrica Fiandra (personal communication, 2005), who literally invented the modern
method for documenting and interpreting clay sealings and personally studied
dozens of thousands of such finds from sites in Iraly, North Africa, Egypt, Crete,
Anatolia and Iran, admitted that she never saw clay sealings so small, carefully shaped
and stamped, and morphologically complex like those from the Indus site of Lothal
in Gujarat. So, why do not we have clusters of clay seals from Indus Civilization sites
comparable to those found at contemporancous sites in the Near East? Are we left
with the tip of the iceberg only or are there more complex reasons?

Most likely, many of them were not identified during the old excavations or were
not preserved due to unfavourable taphonomic and post-depositional processes. It
is noteworthy to mention that the largest clusters of clay sealings ever found in the
Near East were discovered inside buildings destroyed by major fire events, like at the



Neolithic setelement of Tell Sabi Abyad in northern Syria, in the Minoan palaces of
Phaistos and Knossos on Crete, and in the Late Uruk palace of Arslantepe in castern
Anatolia (Akkermans and Duistermaat 1997, 2004; Fiandra 1968, 1975; Ferioli e
al. 2007; Weingarten 1986). Moreover, Enrica Fiandra (1975: note 57), reported
that, once removed from the device they secured, some of the clay sealings found at
Phaistos underwent a short intentional heating process between 70 and 100 °C, since
geochemical analysis has shown that water content in the clay was much lower than
the average but not totally eliminated.

With such premises, the fact that the most ancient clay sealing ever discovered in an
Indus site was found discarded in a hearth at Harappa and that the cluster of about
seventy clay scalings found at Lothal, the largest so far in the Indus Valley, came from
the burnt «warechouse» may not be causal (Kenoyer and Meadow 2008; Frenez and
Tosi 2005). The low number of clay sealings found at Indus Civilization sites should
be, therefore, evaluated also based on the fact that, according to Ernest Mackay (1938:
276), «evidence for houses having been burnt out is extremely rare (at Mohenjo-
Daro) and accidental fires were carcfully guarded against». If not intentionally
heated or accidentally burnt, small clay sealings were probably too brittle to survive
the anthropic and natural sedimentation or even to be recognised and preserved with
the excavation methods of the 1930s. According to Ernest Mackay (1943: 149-150),
the few clay sealings retrieved at Chanhu-Daro «beingimperfectly fired [...] dissolved
in the water in which they were being cleaned » . Most recently, the sixty clay scalings
discovered at Dholavira were not found during the actual excavation activities but
recovered from the later sieving (V. N. Prabhakar, personal communication 2014).

In any case, even considering the possible influence of exceptional depositional and
post-depositional events, the available numbers, i.c. clusters of several thousand at
Bronze Age sites in the Near East versus less than hundred in the Indus Valley, still
point to the possible existence of basic differences between the burcaucratic systems
and the administrative and storage technologies used in the two regions.

Seal-based administrative procedures

The detailed morphological and functional study of the clay sealings found at the
Indus Civilisation sites allows inferring important information about the rooms
that were sealed, cither structures or moveable containers, and the physical devices
and bureaucratic procedures used to administratively secure them. In the Indus
Civilization, stamp scals were, in fact, used for the administrative management
and record of rooms, containers and goods, but also to produce terracorta tokens
to likely provide their users with the same rights and privileges of the original scal
owner, to stamp ceramic containers before their firing, and to seal the clay coating
of multi-element firing systems used in complex pyrotechnological processes for the
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production of particular objects (Halim and Vidale 1984; Frenez and Tosi 2005)
(Figure 3). This paper considers the first two types even if some general assumption
on the functioning of seals and writing in the Indus Civilization can be extended to

all categories.

C

Figure 3. Various types of sealed objects: A) Clay sealing for the administrative control of
a door (Bagasra, Gujarat, India); B) Tervacotta token with the impression of a standard
Indus seal (Dholavira, Gujarat, India); C) Pottery jar stamped with an Indus-inscribed
tablet before its writing (Salut ST1, Sultanate of Oman): D) Sealing of the clay coating
of a composite jar for the firing of stoneware bangles (Mohenjo-Daro, Sindh, Pakistan)
(photographs by D. Frenez and M. Vidale, courtesy ASL, IMTO, IMEO).

In the Indus Civilization, clay lumps applied on locking devices of rooms and
containers were sealed for administrative purposes by impressing one or more times
standard square scals with thea main icon below a shortinscription in Indus scriprorial
signs (Frenez 2018), but also rectangular bar scals with a longer inscription only,
seals with geometric designs, and inscribed shaped tablets. While the adoption of the
standard square scals at the primary scaling device was to be expected (Figure 4), the
use within the same context of a few rare geometric seals is interesting because they
were also used to scal doors (Frenez and Tosi 2005: 82 and fig. 3, L-173 and L-175)
(Figure 5), which is usually considered be a prerogative of the highest bureaucratic
level of control in a hierarchical administrative system (Frangipane ez al. 2007). The
usc of miniaturistic inscribed tablets for sealing is instead relevant for the study of
both the administrative technology and the writing system of the Indus Civilization
(Frenez and Tosi 2005: 77-78, L-209) (Figure 6). According to Asko Parpola, «most
of these tablets, both the embossed and the engraved ones, may have functioned as



tokens of votive offerings or of visits to temples» (Joshi and Parpola 1987: xvi, cf.
Mackay 1938: 349-351), implying that the inscription was carved in positive to be
correctly read directly from the object. Although exceptional, their utilisation to
stamp clay lumps for administrative purposes points to the need of considering that
the signs on some of them might have been carved specularly to be read correctly only
once impressed on clay.

l L-142 L-144
L-182

VTV S0 0 O Y V0 O O T
Single seal impressions Multiple seal impressions

Figure 4. Lothal (Gujarat, India). Clay sealings stamped with standard Indus seals
(photographs by D. Frenez, courtesy ASI).

The comprehensive study of the clay sealing found at the Indus Civilization site of
Lothal, in Gujarat, proved that one stamp scal could have been used to secure different
types of containers, alone or in combination with other seals on the same tag. In fact,
about one-third of the clay sealing found ar Lothal retain multiple impressions of up
to five different seals (see, Figure 4). For the moment, no clear patterns emerged in the
use of seals within the Indus administrative system: the same seals were used, in fact,
to stamp both single and multiple-impressed clay tags in variable associations with
other seals and to secure different containers (Table 1). Perhaps, they indicated the
sharing of ownership or, most probably, of storage space or administrative dutics on
the control of specific containers and stored goods (Frenez and Tosi 2005: 84-85).
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Figure 5. Lothal (Gujarat, India). Clay sealings stamped with
geometric seals (photographs by D. Frenez, courtesy ASI).

Harappa H-337

Liasbiebhontion e oot

Lothal L-209

Figure 6. Lothal (Gujarat, India). Clay sealing stamped with an inscribed shaped
tablet (photographs by D. Frenez, courtesy ASI, Joshi and Parpola 1987).
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Table 1. Lothal (Gujarat, India). Seals stamping more than one clay sealing.
Interestingly, almostall clay sealings stamped using standard Indus seals had the
inscription well readable, while the animal icon was rarely recognisable in its
entirety, covered by other impressions, obliterated by fingerprints or simply not
impressed (Figure 7). This evidence cannot merely be the resultof a fragmentary
state of preservation. In fact, this trend is evident also in entire specimens.
Moreover, in the case of taphonomic or post-depositional interferences, there
should also be a comparable statistical occurrence of fragments with the animal
icon only, which are instead almost not present (Figure 8). Apparently, in the
administrative system of the Indus Civilization, the inscription on the stamp
scals had a central role, while the iconography was not equally important or,
in any case, it was subordinate to the inscription and possibly used mainly for
direct visual identification.

Storage technology

A central part of in the study of the clay scalings found at Lothal was the
reconstruction and understanding of the locking devices and containers that
were managed. For this purpose, inert silicone resinswere used to create precise
impressions of the back and lateral surfaces of the clay sealings in order to
reproduce the scaled surfaces (Frenez 2017).

The functional study of the clay sealings has been often limited by the racher
small number of available specimens, which did not allow the creation of
a statistically significant typology, by the small size of most clay sealings
documented, which retain the impression of only a small portion of the scaled
elements, but most of all by the apparent uniqueness and grear complexity of
the locking devices and containers they scaled. In some cases, it was therefore
possible to provide only a morphological description of the clay sealings,
speculating about the actual object they sealed (Table 2 and Figure 8).
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Lothal L-208 Lothal L-198 Kalibangan K-89
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Figure 7. Lothal (Gujarat, India). Clay sealings with multiple impressions of
different seals (photographs by D. Frenez, courtesy ASI, Joshi and Parpola 1987).
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Figure 8. Dholaviva (Gujarat, India). Type of iconography stamped on seal-
impressed clay tags according to the different occupation stages.
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Table 2 (Part 2): Lothal (i Gujarat, India). Containers and structures sealed by seal-
stamped clay tags with indication of the discovery context: @ Warchouse; 0 Other
context; ¢ Unknown context
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Figure 9. Lothal (Gujarat, India). Containers and structures sealed by seal-stamped
clay tags (photographs by D. Frenez, courtesy ASI, Ferioli and Fiandra 1983).
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Several elements sealed for administrative purposes in the Indus Civilization can be
positively compared with similar lockingdevices and storage containers reconstrucred
from clay scalings found at Bronze Age sites in the Middle East (Figure 8, above the
graph). Most of them retain, in fact, the impression of strings used to fasten picces
of leather or fabric around the mouth of ceramic containers or tied around wooden
pegs fixed in structural frames or walls to close doors of rooms or cabinets. Morcover,
different types oflockers, bags and baskets have been identified. Some other types have
no parallels instead outside the Indus Valley and it was almost impossible to propose
functional interpretations for all of them confidently. At Lothal, clay sealings resulted
being often applicd on structures with a complex three-dimensional articulation that
combined elements made from different materials, possibly including doorframes but
also small wooden cages (for examples, see respectively L-145 and L-190in Figure 8).
A few sealings retain on two sides the impression of thin parallel reeds that were
possibly part of light structures or a strong packaging (for examples, sce L-140 and
K-85 in Figure 8). Interestingly, this type of clay sealing was documented also ac the
Indus site of Kalibangan in Rajasthan (Joshi and Parpola 1987: 316, K-85).

Conclusions

The bureaucratic procedures in use at Indus Civilization sites for the administrative
management of goods stored in rooms and movable containers using scal-stamped
clay tags seem following the same three-steps protocol reconstructed by archacologists
for the Middle East, where it was developed mainly to manage the accumulation and
redistribution of food rations (Frenez and Tosi 2005: 65-66, cf. Ferioli and Fiandra
1989: 566). Clay sealings were, therefore,mainly used also in the Indus Civilization
to regulate and record access to specific rooms and containers and to the goods they
contained, and not to secure the integrity of shipped packages.

Clay sealings were mainly used for the administrative management of containers,
including both rooms and moveable containers, comparable to those reconstructed
for the Middle East, but there arcal so several storage systems and closing devices
unique of the Indus Civilization. About one-third of the clay sealings found at Lothal
was stamped with more than one scal to possibly share ownership, storage space or
administrative duties.

Considering the much lower occurrence of clay sealings in the Indus Civilization
compared to coeval sites in the Middle East, and the use of a rather different storage
technology, seal-based administrative procedures were not used at Indus sites for the
daily management of food but rather to control the access to items and raw materials
of crucial socio-ecconomic and idcological importance within the Indus socio-
economic and political sphere.
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Indus Scripts Incised on the Seals
Discovered from the Initial Phase
of Harappan Period in the Ghaggar
Basin: Their Significance for
Understanding the Chronology, the
Context and the Interpretation of

Indus Writing System

Ayumu Konasukawa, Ph.D.

Introduction

The chronology of Indus scal must be taken into consideration for discussing various
aspects of Indus script because Indus script is basically incised on the Indus seal.

Based on the results of Harappa excavations, the Indus seals having a righe-facing
animal discovered from the initial phase of the Harappan Period in the Ghaggar
Basin can be understood as the scals corresponding to the seals from Harappa period
3A (2600-2450BCE).

Indus scripts incised on the Indus seals having a right-facing animal, i.e. Indus scripts
used in the initial phase of the Harappan Period, are restricted in only 71 signs. There
arc some scal examples sharing common Indus scripe(s). Indus scals having a right-
facing animal excavated in the Ghaggar basin are characterized by common Indus
script(s) such as adiamond-shaped sign, a fish-like sign, a spear-like sign, a dot-shaped
sign which is comprised of several dots and a tree-like sign.

In the present paper, various aspects of the Indus script used in the initial phase of
the Harappan Period in the Ghaggar basin, including its carving technique, will
be appraised. The results of this paper do indicate their significance for the better
understanding the chronology, the context and the interpretation of Indus writing
system.
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Previous research on the Indus script and aim of the present paper

The Indus script has been studied from various viewpoints and approaches since
the beginning of archacological studies on the Indus civilization: mainly attempts
to decipher the Indus scripe (e.g. Fairservis 1992; Farmer ef al 2004; Mahadevan
1977; Parpola 1994; Possehl 1996; Rao 1982; Zide and Zvelebil 1976). Furthermore,
there are three volumes of Corpus of Indues Seals and Inscriptions (hercafter the ‘CISI’)
(Joshi and Parpola 1987; Parpola ef al. 2010; Shah and Parpola 1991).

However, no studies till date have considered the chronology of Indus script. For this
reason, the present study focuses on discussing the Indus scripts incised on the seals
discovered from the initial phase of Harappan period in the Ghaggar Basin to lead
the better understanding of the chronology, the context and the interpretation of
Indus writing system.

Indus scripts discussed in the present study

The chronology of Indus scal must be taken into consideration for discussing various
aspects of Indus seript, especially the chronology, because Indus seript(s) is basically
incised on Indus seal.

The chronology of Indus seal based on the results of Harappa
excavations

The results of Harappa excavations (c.g. Kenoyer and Mcadow 2010) must be
taken into consideration for discussing the chronology of the seals from the Early
Harappan to the Harappan Periods. A preliminary chronology based on the Harappa
excavations is as follows:

Harappa period 2 (2800-2600BCE)

: Seals having geometrical mortif{s) mainly without Indus scripr(s),

Harappa period 3A (the initial phase of Harappan period, 2600-2450BCE)
: Indus seals having a right-facing animal mainly wich Indus seripe(s),
Harappa periods 3B (2450-2200BCE)/3C (2200-1900BCE)

: Indus seals having a lef-facing animal mainly with Indus scripe(s).

According to this tentative Harappa chronology, it is possible to discuss the
chronology of the seals which were discovered from the archaeological sites in the
Ghaggar Basin, c.g. Kunal (Acharya 2008), Banawali (Joshi and Parpola 1987),
Kalibangan (Joshi and Parpola 1987), Farmana (Shinde er / 2011) and Bhirrana
(Sant ez al. 2005). A preliminary chronology of the scals in the Ghaggar Basin is as
follows (Figure 1):



Indus seals having a right-facing animal mainly with Indus script(s)
: Corresponding to the Indus seals from Harappa period 3A (2600-2450BCE)

JETl

Figure 1: Tentative chronology of the seals from the Early Harappan to the Harappan periods in the
Ghaggar Basin

Kunal seals having geometrical motif(s) mainly without Indus script(s)
: Corresponding to the seals from Harappa period 2 (2800-26008CE)
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Kunal seals having geometrical motif{s) mainly without Indus seripe(s)

: Corresponding to the seals from Harappa period 2 (2800-2600BCE),

Indus scals having a right-facing animal mainly with Indus script(s)

: Corresponding to the Indus seals from Harappa period 3A (2600-2450BCE),
Indus scals having a left-facing animal mainly with Indus scripe(s)

: Corresponding to the Indus seals from Harappa periods 3B (2450-2200BCE)/3C
(2200-1900BCE).

RXERRAA UL R AEAL

i 12 LA b 25 B 43 53* 67*  70* 86* 81
I I
||/ S | T I i MY &7 LYY
97 99 100 102* IOJ' 104* IOS 108 "Z' 123 124 2 130*  162* 165
167 168t 179 173 175 1800 204 n 214 216" 19 28
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245* 2520 253 267" 284" 287 303* N2 2Tt 3t a4 342+ 4

w \V O @ @ @ ® ﬂ A *Each Indus script number
356 365 373* 375" 387 381t 391t 400 402 is originated from (Mahadevan 1977).

Figure 2: Indus seripts used in the initial phase of the Havappan Peviod (Corvesponding
to the Indus seals having a right-facing animal mainly)

The chronology of Indus script based on the seal chronology

Based on this tentative seal chronology, the Indus scripts can be divided into the
following two major categories because Indus script(s) is basically incised on Indus

scal:

Indus scripe(s) used in the initial phasc of the Harappan Period (Figure 2)
:Corresponding to the Indus seals having a right-facing animal mainly,
Indus scripe(s) used in the later phases of the Harappan Period
:Corresponding to the Indus seals having a left-facing animal mainly.

Indus scripts used in the initial phase of the Harappan Period
The details of Indus seals having a right-facing animal (c.g. their design, carving

technique and distribution pattern) were discussed in the author’s previous paper
(Konasukawa in press a) (Table 1).
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In this paper the Indus scripts incised on this type of Indus seal was intensively
discussed.

Indus scripts used on the Indus seals having a righe-facing animal are restricted to
only 71 signs (Figure 2).

This type of seals share common Indus scripe(s) with a high percentage. For example,
this type of seals excavated from the archacological sites in the Ghaggar Basin (e.g.
Kunal, Banawali, Kalibangan, Farmana and Bhirrana) arc characterized by common
Indus seripe(s) such as a diamond-shaped sign, a fish-like sign, a spear-like sign, a dot-
shaped sign and a tree-like sign

Those specific Indus scripts are also used on this type of seals discovered from Harappa
(H-85 in the CISI), Bala-kot (Blk-5 in the CISI) and Mohenjodaro (M-749 and
M-233 in the CISI) (Figure 3). Thus, it can be pointed out that chese specific Indus
scripts were shared in a broad area extending throughour this society in the inirial
phasc of the Harappan Period. Furthermore, Indus scripts engraved on this type of
scals are not expressed in reverse, which is the case with Indus signs on the Indus scals

having a left-facing animal.
'y

ol . ; B-5 (urus) 59*  K-34(goat) 104 162*  B-9(goat)
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. i i Y
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7 m B (human figureis) and animal(s))

Figure 3: Common Indus scripts shared among the Indus seals having a right-facing animal
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Who carved the Indus script(s) in the initial phase of the Harappan
Period in Banawali?

It is an important approach to discuss the engraver of Indus script(s) for the better
understanding of the context of Indus writing system.

Although the observed samples are few, Scanning Electron Microscopy - SEM
analysis demonstrates that the details of carving techniques and tools had been used
to carve the Indus scripts depicted on the surface of Indus seals (e.g. Konasukawa
2013, in press b, in press c). In this study the following research method was used to
obscrve the carving techniques of the Indus scripts.

Before SEM obscrvation, silicon resin was poured into the depressions of scals (i.c.
carving marks and boring parts, etc.) to make a silicon replica of the seal, which was
then observed through SEM. All the surface dara including the carving marks ctc.
was completely transcribed on the surface of the seal’s silicon replica. Thus, it was
possible to observe the details of carving techniques of the Indus script(s) in a full
sense through SEM. It is also important to pay attention to that the carving mark,
which is seen as a convex form, originally is a depression. It is a reversed image as the
SEM image is made from the silicon replica of the scal. Some depressions in the SEM
images are caused by bubbles formed in the silicon replica.

The material comprises of three Indus seals from the initial phase of the Harappan
Period in Banawali (Figures 4 to 6). These three seals have a right-facing animal
respectively (i.e. Urus, Buffalo and Rhinoceros)and share two common Indus scripts.

Each part of the Indus scripts was first carved roughly and then refined to make that
shape. According to the observations of small fine marks, seen at the side and bottom
of the Indus scripes (Figures 4 to 6), it is likely thart the seal makers carefully repeated
the carving behavior, which is based on the back and forth strokes by using a tin-
bronze or copper tool with a flat or a pointed head, many times.



These SEM observations demonstrate the similarity of carving technique and tools
used in the final forming process, and on the other hand the difference of carving
(stroke) order to make the shape of same Indus script. Thus, the results of this pare
lead to a tentative observation ~ that three different scripr carvers were involved to
carve these Indus scripts.

Discussions and conclusions

The chronology of Indus script has never been considered till date. But based on
the recent archacological excavations and studies, the chronology of Indus scal must
be taken into consideration for discussing various aspects of Indus script. The Indus
scripts can be divided into the following two major categories because Indus script is
basically incised on Indus scal: Indus scripts used in the initial phase of the Harappan
Period (corresponding to the Indus seals having a right-facing animal mainly), Indus
scripts used in the later phases of the Harappan Period (corresponding to the Indus
seals having a left-facing animal mainly).

The SEM analysis of Indus scripts demonstrates the details of carving technique and
tools used in the final forming process and leads to a tentative observation - that
some different script carvers were involved to carve the Indus script in the initial

phase of the Harappan Period in Banawali.

The present study concludes that some aspects of the Indus writing system in the
initial phase of the Harappan Period were passed on to those in the later phases of the
Harappan Period and rapidly evolved with an increase in number of the Indus script/
the organization of the Indus scripr carvers.

Although the data for this analysis is very limited, and there are some examples which
should be carefully considered on account of their chronological position, even if
it is impossible to decipher, the tentative conclusion reached here do indicate that
archacological approaches also can contribute for the better understanding the
chronology, the context and the interpretation of Indus writing system.

The nextobjectives of this study are: 1, toundertake asynthetic study of Indus seals and
Indus scripts for reappraising the results of present study; 2, to accumulate SEM data
of Indus seals and Indus scripts for understanding their carving technique/process in
detail; 3, to undertake an experimental archacological study for reconstructing the
carving technique/process of Indus seals and Indus scripts in a full sense.
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Table 1: Catalogue of the basic data for the Indus seals having a right-facing animal

210

210




215 e i 342, 365, 162 Fired steatite CISI Val, 1

290 115 2,342, 7, 341 Fired steatite  Left upper part broken CISt Vol. 2

185 - = 102, 216, 123 Fired steatite CISI Vol. 2

235 = - 67,342, 1,391, 124 Fired steatite CISI Vol 1

288 - - 17,230,100.356, 180  Fired steatite CISI Vel. 1

205 - = 5,342, | Fired steatite CISI Vol 1
148 - - 105, 59, 211 Fired steatite CISt Val. 1

215 50 9.0 253. 230, 211 Fired steatite Kumar and Dangi 2006
158 - - 53, 342, 162 Fired steatite CISI Val. 1
200 a5 100 . 2n Fired stestite CISI Vol 2

253 = - 211, 59, 589, 99, 267 Fired steatite Lower half broken CISI Val 1

235 40 105 = Fired steatite CISI Vol 1

218 35 12 267, 99 Fired steatito CISI Vol. 1

200 = = 162, 102, 102 Fired steatite Rao et ol 2004

25 - - 284,100 Fired steatite CISt Vol. 1

to be continued 47
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235 = e ?, 342, 180, 342, 214 Frred steatite Coarse dipctited CISI Vol 2.

86. 327 100, 102, 381,
28. 180, (312. 303, 312),
180,20

167,112

211,97

341,127, 373, 373,

381, 252, 3817, 219

391. 99, 228, 162, 242

102 112,12

300 1.0 > 97 211 Fred steatite NHK and NHK Promotions 2000
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*Photograph is displayed in 200%.

Figure 4: Indus seal from the initial phase of the Harappan Period in Banawali (1)



Figure 5: Indus seal from the initial phase of the Havappan Period in Banawali (2)

51



52

Figure 6: Indus seal from the initial phase of the Harappan Period in Banawali (3)
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Ancient Writing and Modern
Technologies — Structural Analysis of
Numerical Indus Inscriptions

Dr. Andreas Fuls

Andreas Fuls, Technische Universitit Berlin (Germany)

The Indus culture (2600 to 1700 BCE) developed a writing system that still remains
mostly undeciphered. The inscriptions found on several artefaces (i.e. seals, rablets,
pots, bangles, tags, and other types of artefacts) show a distinct pattern of Indus
signs. An Interactive Concordance of Indus Texts (ICIT) has been developed
and is accessible through a web-interface. It contains at present 5318 Indus texts
on 4351 artefacts and additional 869 artefacts with iconography. The signs are
coded according to an extended sign list with 702 distinct signs (Wells 2015). This
interactive-scarchable database facilitates the study of specific sets of iconographic
elements, signs, and artefacts. Several tools allow for the statistical and spatial analysis
of inscribed artefacts and Indus signs. The aim is to make all Indus inscriptions
accessible to scholars worldwide and to stimulate further research on Indus writing
and Indus culture in general.

A derailed study of sign sequences has become possible through the Multivariate
Segmentation method, It cnables one to perform structural analysis and the
identification of segments of Indus inscriptions with similar meaning. The structural
analysis focuses on texts with numerical signs and allows to have a betterunderstanding
of the economic content of many Indus inscriptions.

GENERAL FEATURES OF INDUS WRITING

Sign sequences in Indus writing are arranged in a linear order on seals, tablets, pottery,
bangles, and other artefacts. Seals are impressed into clay (tags) fulfilling several
functions such as door and container scalings. However, inscriptions on perishable
material have not survived due to climatic conditions.
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TEXT CORPUS

An Interactive Concordance of Indus Texts (ICIT) has been developed (Fuls 2010)
containing at present 5318 Indus texts on 4351 artefacts and additional 869 artefacts
with iconography. Most data records based on the Interactive Corpus of Indus Texts
(ICIT) were collected by Wells (2011) and have been constantly updated as soon as
new inscriptions become available. At present (September 2019), the inscriptions
come from 57 sites, foremost from Harappa (42.9%) and Mohenjo-daro (40.5%).
Middle sized sites with less inscribed artefacts are Dholavira (5.1%), Lothal (3.9%),
Kalibangan (2.1%), and Chanhujo-daro (1.5%). The rest are small or Non-Indus sites
forming together a total of 156 inscribed artefacts, or 3.6% (Figure 1). The location
of 12 inscribed artefacts is unknown.

Not all inscriptions are in good condition. About 1.7% of the 5318 available texts are
in fine condition, 21.5% are in good condition, and the condition of about 23.8%
texts can be classified as fairly good. However, about 52% of the texts are in poor
condition. In case when signs cannot be securely identified they are coded as 000
(eroded), even if parts of the grapheme are visible.

Abscduite fh‘\:ﬂ_ﬂ Yy

‘ ‘ ( ' \ ' \ [ asar ) ( ser |
() (@) (1) (W u‘lm;‘wnm,lmkxm‘mj

Figure 1: Map of artefacts inscribed with signs of the Indus script. The artefact
[frequency at each site is indicated by circle size with logarithmic scaling. One Indus text
was found as novth as in Gonur Depe (Turkmenistan) and 27 others were found in
Mesopotamia and the Persian Gulf.
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Frequency of signs

Figure 2: Frequency distribution of Indus signs grouped into 17 classes from frequency 1
to 1868.

SIGN LIST

The sign list by Wells (2011, 2015) has been extended to currendy 702 distinct signs
after adding new inscriptions from Dholavira, Lothal and other small sites (Appendix
A). On the whole, there are 19115 sign occurrences, but 1757 of them are eroded or
cannot be identified.

The frequency distribution shows that most signs occur very seldom: 384 of 702 signs
occur not more than 3 times in the corpus and 588 signs less than 20 times (Figure 2).
Only 42 signs have a frequency greater than 100. Sign 740 is the most frequent one,

The core of Indus signs that occur ar least once at Harappa, Mohenjo-daro, Dholavira
and Lothal tortals 92 distinct signs. They account for about 73% of all sign occurrences
in the text corpus.

TYPE OF WRITING AND DEGREE OF PHONETISATION

The comparison of the sign frequency distribution of Indus writing with many known
writing systems indicates that it is a logographic-syllabic writing system with about
48% syllables and 52% logograms (Fuls 2019:12-13).

The statistical comparison is provisional for several reasons. The first reason is
the size of the text corpus. The total number of 17360 legible signs is too small to
provide a complete sign list, since more signs may appear later with the discovery and
publication of new inscriptions. Morcover, extending the text corpus increases the
number of rare logograms but not the number of frequent syllabic signs. Another
problem is the artefact preservation and thus the restricted subject marter that
climinates certain signs not presenc in the sign list. Apart from these problems,

59



60

some signs might be polyvalent or poly functional, i.e. used as a logogram as well
as a syllable depending on context. Nevertheless, it is certain that Indus writing uses
syllabic as well as logographic signs, even if we cannot tell for sure the exact ratio
berween both. Therefore, we can only estimate the degree of phonetization thar falls
in the range between 50% and 80% syllables.

READING DIRECTION

The direction of writing can be detected through overlapping incised signs on
pottery, squeezing signs at the end of a text because of restricted space on the arteface
surface, and the continuity of writing below the last sign. Besides, the ratio between
left to right end sign frequencies shows that Indus writing must be read from right
to left (Ashraf and Sinha 2018). These factors indicate that the direction of writing
was mostly from right to left. Since we do not assume that the writing was done
backwards, the direction of reading was also from right to left (R/L).

Thus, all sign sequences are coded in a way to be read from right to left, whatever
the original writing looks like (for all seals the reading direction is determined from
the impression in clay, otherwise structural analysis would not be possible). Original
reading direction is indicated by the parameter “direction” in the ICIT. Therefore,
most times we can find R/L, buralso L/R (221 times left to right), T/B (13 times top
to bottom), or BUS (8 times boustrophedon).

SEGMENTATION METHODS

Text segmentation is a process that breaks longer sign sequences into smaller units by
means of determining morphological boundaries and bounded sign clusters within
cach text. After the segmentation process is over, the results must be evaluated by
comparing the segmentation trees with the results derived from paradigmatic cluster
analysis, structural analysis, or positional analysis of signs. The aim is to determine
meaningful units (e.g. syntactic clements).

Several methods have been proposed and applied to segmenting Indus texts into
smaller units. Most of these methods use statistical behaviour of signs, counting the
frequencies of signs and sign pairs.

Parpola (1994) applics Harris” approach to Indus inscriptions. Each text is compared
to similar sign sequences and the frequency of sign pairs starting first from the right
and then from the left of a text. The method requires a huge amount of similar texts
not available for Indus writing. A detailed description of this approach is given by
Parpola (1994: 98-99).



Bonta (1996:17) suggests the comparative method and compares similar sign
sequences in order to determine morphological boundaries within those sequences.
It is similar to Harris’ approach, but it does not account for the frequency of sign
pairs as in Harris" approach,

Korvink (2007:7) uses the elimination process that is similar to the comparative
method. The only difference is that the climination process is iterative and starts at
both sides of the text, namely with the initial and the terminal signs. The elimination
process can be summarized in the following way:

determination of Initial Marker
determination of Terminal Marker
determination of groups of signs used together
determination of meaningful single signs
determination of bounded sign clusters
segmentation of texts.

The process of elimination also includes complete solo signs and sign pairs that most
probably represent a meaningful unit (morpheme).

This method works only for Patterned texes with typical initial and terminal markers,
bounded clusters, and known sign groups such as fish signs and numerical signs. No
pattern can be recognized by the process of elimination in a Complex text (defined
by Wells (2011) as a text written with an unusual sequence of signs) or text parts with
alow frequency of sign sequences.

Sinha er al. (2010) developed a segmentation method using z-scores. It is based
only on the frequency of sign pairs. This is efficient for bounded cluster but does
not account for repetitive sign sequences in Indus texts. The resulting segmentation
trees differ from the results of structural analysis (Wells 2015) and are not useful for
understanding the pattern of Indus sign sequences.

MULTIVARIATE SEGMENTATION METHOD

Previous methods discussed so far have been based mostly on the frequency of signs
and sign sequences. Because there are many short texts that are often segments of
longer texts and because signs or sign pairs are often used solo or in initial or terminal
positions in short texts, these well-defined segments can be used in order to search for
morphological boundaries within longer texts. The following parameter can be used
to scgment signs sequences:
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frequency of each sign in initial position

frequency of cach sign in terminal position

frequency of cach sign pair in initial position

frequency of each sign pair in terminal position

frequency of bounded sign pairs

frequency of solo sign pairs

ratio between initial and terminal sign frequency indicaring cither a strong sign pair
or a boundary between the sign pair.

The combination of these parameters leads to the Multivariate Segmentation Method,
which is described in detail in Fuls (2015, 2019). It uses a model of connectivity wich
a value representing the strength of connection between cach sign pair.

It is also possible to draw a segmentation tree based on the connectivity values, where
a high connectivity value corresponds to a high z-score. The tree height depends on
the length of the text and the number of directly connected sign pairs. This means
that a small tree index shows a well-structured text (Figure 26), while a high tree
index shows a less structured text. If a text remains less structured, this is due to the
low frequency of signs, sign pairs or unusual sign sequences.

NUMERICAL SIGNS

The role of numerical systems in the process of decipherments is important as can be
shown for the decipherment of many ancient writing systems. The first Maya signs
identified by Rafinezque (1832) were the numerical signs for one and for five. Bennet
analysed the numerals in Lincar B, thereby helping to identify lists of quanitics
(Chadwick 1967). Nissen et al. (1993) used a special method to distinguish between
different numerical systems in Early Sumerian writing. In all cases, analysing
numerical signs was the first step towards a successful decipherment,

The Indus sign list contains different kinds of strokes: short strokes, short stacked
strokes, long strokes, and special stroke signs (Figures 3-6). It is often assumed that
stroke signs represent numerical values as in other cultures (Parpola 1994, Korvink
2007, Wells 2011).

The most obvious reason to assume that stroke signs represent numbers is the use
of strokes in other cultures for counting. Another reason is that sequences of stroke
signs most likely represent a complex numerical expression as in numerical systems
of other cultures.
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Figure 4: Short stacked strokes (SSN) and their frequencies.
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Figure 5: Long strokes (LON) and their frequencies.

There exist several special signs that often co-occur with stroke signs, and, therefore,
are used in a numerical context (Wells 2015:73-76). They are also regarded as
numerical signs with special values or restricred usage.
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50 51 55 56 57 58 59
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T1))[|» D |R
415 900 904 908 909
(171} (110) (64) (3) (2

Figure 6: Special strokes and numerical signs (SPN) and their frequencies.

At present, we don't know for sure the base of the Indus number system or if there
exist more than one base as is the case in Cuneiform writing. It has been suggested
that Indus numerals arc based on a decimal system because there are no more than 9
long or short stacked strokes (Wells 2011:135; Das Gupta 2019:7). An octal system
with base 8 is favoured by others, since the root for ‘eight’ in Dravidian ‘en also
means ‘to count’ and ‘number’ (McAlpin 1981:40-41; Fairservis 1992:61). This is
supported by the maximum of 7 short strokes in Indus writing,
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However, the frequencies of numerical signs are not cqual bur follow roughly a
power law known as the Newcomb-Bendford-Law. According to the Newcomb-
Bendford-Law the numbers in first position have decreasing frequencies from one to
the highest possible number depending on the base. In a decimal system number one
occurs about 30.1% in first position, number two 17.6%, number three 12.5%, and
so on up to number nine (4.6%). In sccond and higher positions the frequencies are
about the same for all numbers. The relative frequencies in other numerical systems
(base 5 to 12) are shown in Figure 7 in comparison with the relative frequencies of
long, short and stacked stroke signs and some special numerical signs.

Frequancy of short strokes in first position
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Figure 7: Relative frequencies of long, short and stacked stroke signs and some
special numerical signs in comparison with the expected frequencies for numbers
in first position according to the Newcomb-Bendford-Law for numerical systems

of base 5 to 12.




NON-NUMERICAL SIGN PAIRS

There are frequent number-sign pairs with a high frequency of one numerical sign.
The sign pairs 033-705 (101x), 033-706 (43x), and 100-415 (41x) are already
recognized by Korvink (2007) and Wells (2011:135) as specific terms. Other sign
pairs also have a high pair frequency to one specific numerical sign (Figure 8).

A second indicator of a non-numerical context is the case when a sign is affixed

Sign pair Frequency | Connectivity | Sign pair Frequency = Connectivity
"I U) 104 0.876 "l UJ 16 0.838
033-705 033-706
% b 36 0.777 m | 11 0.516
156-003 156-031
t 111 S"(“:n‘l’f.)z" ovsa| T 55 0.697
Set 30 -003 oy 520-033
1]
(D | 11 ().814 ® i 28 0.609
840-013 861-003
C) ) 1) (.684 Q “ 15 0.727
165-900 226-032
Il
Ak 111 29 0.833 x“r 11 0.761
585-017 100-415
1
11 11 0.600 Q ur 90 (.875
ST5-017 220-415
Q " 68 0.687
220032

Figure 8: Possible non-numerical frequent sign pairs. The keyword only indicates that the
sign is only affixed by that nwmerical sign.
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by only one specific numerical sign. Since we can expect that a countable object
or measurements may co-occur with different numbers, the limitation to only one
number most likely indicates a non-numerical context.

The high frequency of three strokes not only influences the relative frequencies of all
other numerical signs in Figure 7, but also may indicate cthat in the Indus language the
word for three can also be used as a homophone, non-numerical expression or word.

POSITIONAL NOTATIONS

Stroke signs can be combined to a sequence of stroke signs representing positional
notation. Not all combinations of stroke signs can be found as shown in Figure 9.

D \ CISI { Type Left signs | Numerical signs » fvliglnrs.igns | Other side

2303 | M-1745 SEAL:S A @@ EEEE I [ I D
1
229 | H-1312 TAB:I U | )) " V "

3613 | M-1308 SEAL:R U i gl
1534 | H-5%9 SEAL:S Ul Dl

e "ni
177 | (Harappa) | POT:T:g ::::"l "|

1233 | (Dhotavien) | sEaLs | 111 L

Figure 9: Sequences of different types of numerical signs that may represent positional
notation of numbers.

The text on seal M-1745 contains a sequence of four numerical signs. However, the
first three signs of the text represent an initial cluster with sign pair 031-892 as a
bounded cluster and Sign 2 as a grammatical marker of initial cluster. Only two of the
stroke signs are used as numbers.

The only example of a combination of two special numerical signs can be found on
pottery graffiti (M-2006). There Sign 415 is followed by Sign 900 (Figure 11, ID
2203).

The absolute numerical position of signs is a complicated question, since signs
could represent a value in the next higher position because of the absence of a sign
for zero (e.g. Sign 32 could be read as 2 or 2.0)". Another question is how to read
the combination of stroke signs and special numerical signs. Shall chey be read in an
additive manner (like Roman numerals) or in a positional manner?

"In this paper numbers in positional notation are listed with a dot in between, e.g.
(decimal) 120 is writzen 1.2.0.




Another question is related to the internal reading order of numerical sign sequences.
We know from Maya hicroglyphic writing that calendar dates start with the highest
unit in positional notation (Bak'tun, K’atun, Tuun, Winal, K'in), but with the lowest
unitin a distance number (K'in, Winal, Tuun, K'atun, Bak'tun). A similar flexibilicy
may occur in Indus writing where numbers in different context are used.

SPECIAL NUMERICAL SIGNS

The numerical value of stroke signs is most likely the number of strokes. Stacked
strokes are used only in first position, which means that they do not represent any
higher numerical position. Other stroke signs represent the value depending on the
position and the base of the numerical system.

Sign 415

Sign 415 is often used together with stroke signs (Figure 10) or is used instead of a
numerical sign, e.g. the sign pair 220-415 replaces 220-032. It is therefore suggested
that Sign 415 is a special numerical sign, at least in some context (Bonta 1996; Wells
2011:123).

The numerical value of Sign 415 is unknown. Its grapheme looks like a gencralized
hand with five fingers, but in context with ‘fish’signs it is supposed to have a value of
14 (Figures 20, 21, 23).

1D CIS1 Type Left signs | Numerical signs | Right signs
1996 L-18 SEAL:S | T "®

ns |- porrg|  UN| T

1250,1692 | H-219, H-801 | TAB:B ‘1" ||||| (p

2680 M-163 SEAL:S 2R T )®

2002 M-406 SEAL:R A i 0

2087 L-145 TAG I T "X

s | B seans | U \FRI|

Figure 10: Examples of the numerical Sign 4135.
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Sign 900

Sign 900 may well be regarded as a special numerical sign (Figure 11). Its frequent
use in combination with stroke signs, Sign 415, as well as the repetition of Sign 900
as Signs 904 and 908 indicates its usc as a number. Sign 900 is only prefixed by one
to five short strokes. The absence of numbers greater than five may indicate that Sign
900 represents number six. Signs 904, 914 and 908 are repetitions of Sign 900 and
most likely represent multiples of the numerical value, ie. 2x6=12, 4x6=24, and
5x6=30, respectively (Figure 12). Evidences for the numerical value six of Sign 900
will be shown in Figures 16, 18 and 21.

1D CISI Type Left signs | Numerical signs | Right signs

3802 | - SEAL:S "hD )
319 | H1077 | seaLR |E R E Q) )
uso | Hare | sEaLs | U I i "®
1119 | H-60 | SEAL:S HU Al '®

1810, | H-930, | TAB:L.

3208 | M-893 | SEAL:S U )
9719 | M-194 | SEAL:S AU i
2203 | M-2006 | POT:T:g ) )T

743()2 7- ”TAB:B | U,‘l\/l\ "'II')’ [:]

1881 | K-9 seas | TUR 1)

3742, | M-1476. | TAB:C.

3745, | M-1479, | TAB:C, i1 1) UX1&

3746 | M-1480 | TAB:C

3000 | M-525 | TAB:C i ") UXI &
I
3657 | M-1358 | SEAL:R ") A

1020 | maes7 |seans | UTd| D [@QRAI"X €

Figure 11: Examples of the numerical Sign 900.




1D CISI Type Left signs | Numerical signs | Right signs
1253 H-226 TAB:B E w )) W
3798 M-1569 | TAB:C " ))
2826 M-307 SEAL:S U )) " ) DC
835 H-2112 | TAB:I U " h ))
228,229 | -, H-1312 | TAB:I U I )) | "
2975 M-494 TAB:B ( X “r' )) :”l " ® U )) U
170 H-1397 | MISC E U »
2197 M-1685 | SEAL:S x U )X) » M
2663 M-136 SEAL:S X U Q ::: | )») M
Figure 12: Special numerical Signs 904, 908, and 914.
Sign 70

Sign 70 may also be regarded as a numerical sign. It often appears together with
stroke signs in positional notations (Figure 13). Since Sign 70 often follows two long
or short strokes (Sign 2 or 32), a non-numerical interpretation as a bounded cluster
is possible as well.

(oSt [ Type |
3099 | M-658 | SEAL:S
1182 | H-141 SEAL:R
3422 | M-<1045 | SEAL:S
1540 | H-597 | SEAL:S
3115 | M-677 | SEAL:S
2695 | M-170 | SEAL:S
2398 | M-1883 | SEAL:S

UdTA

AU A

Numerical sigus(?)
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T
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Figure 13: Sign 70 as a numerical candidate or bounded cluster with two strokes.
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SIGN 700 WITH NUMBERS

Numerical signs before or after Sign 700 are limited to Signs 1 to 4, 31 to 34 and
36, 14 and 17. However, their frequency distribution does not agree with the New
comb-Bend ford-Law (Figure 14). Sign 700 has a very low frequency in combination
with one stroke, but has an unusually high frequency with three and four strokes.

Wells (2018) demonstrates that Sign 700 represents a volumetric system with a unit
of 40.4 litre for onc long stroke. However, if a long stroke is 10 as will be shown in the

next sections, then one volumetric unit equals 4.04 litre (Figure 16).

| T

Figure 14: Relative frequency of numbers attached to Sign 700 in comparison with the
expected frequency according to the Newcomb-Bendford-Law for bases S to 12.

NUMERICAL VALUES OF SIGNS

To determine the numerical values of signs several inscriptions can be used that
contain some numerical signs as well as other information about the counted objects.
Both parts of informartion can be compared on the basis of ‘equations. Even if the
objects represented by Indus signs remain unknown, the numerical values should
fulfil machematical laws.

Counting bangles in a pot

In 1985 a pot used for firing stoneware bangles was found in Mohenjo-daro. 82
fragments of bangles were discovered inside the pot. About 15 to 20 complete bangles
are reconstructed from these fragments (Wells 2015:94-95).

Near the rim of the por a seal impression is still partly legible. While the beginning of
the text is eroded (the first three signs are reconstructed), the rest of the sign sequence
can be read (Figure 15).



1D CISI | Left signs | Numerical signs | Right signs
(reconstructed) |

3679 | M-1383 Uﬁ ' U')) ,

7 4 1 x basey,

Figure 15: Inscription on pot with 15 to 20 bangles (M-1383).
The value of basel. is either 10 or 12.

Wells (2015:94-95) suggests that the two numerical signs 017-031 represent the
original number of stoneware bangles once fired inside the pot. If this is correct, then
the number should fall in the range between 15 and 20. The two numerical signs
must therefore fulfil the equation

15 <=7+1 x baseL. <=20 (1)

with basel. representing the base of long strokes. The possible solutions for basel. fall
between 8 and 13.

Then taking the maximum number of 9 long stokes into account (Sign 039) the base
should be 10 or greater. The result is that baseL is either 10 or 12, excluding uneven
numbers such as 11 or 13 as the base of long strokes because they would be prime
numbers and impractical for a basc of a numerical system.

Numerical value of Sign 900

The numerical value of Sign 900 can be derived from inscriptions on 3 two-sided
tablets. Each of them lists the count of units of Sign 700 (Side 1) and the count of
Sign 840 (Side 2). The first two tablets give the same number on both sides, 20 and 30
(in a decimal system), respectively, expressed by long or short stacked strokes (Figure
16). They do not offer the chance to detect the numerical system and its basc.

1D | CIst | Text Side 1| Text Side 2 Count Side 1 | Count Side 2

829 | H-2211 \j" VGD"U 20x U 201 @
TAB: 2% 10 =20 2% 10 = 20 (B0.8 litre) | o

1805 | H-925 VI" UGD ll' 30x V 30x @
TAB:I 3= 10 =30 4 x 10 =30 (121.2 litre)

amse | wasio | VIDXAO T U0 awx V| 36x @
TAB:.C Ix104+6=36 2x10+2x8=36| (1454 litre)

Figure 16: Numerical relationships between Sign 700 and Sign 840. The bases of long
and stacked strokes are identical. Sign 700 represents a unit of 4.04 litrve.
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However, the third tablet (ID 3786) gives a more complex numerical expression. On
Side 1 the count of Sign 700 units is expressed by two numerical signs, Sign 032
(three long strokes) and Sign 900. The numerical signs on Side 2 before and after
Sign 840 are two long strokes and two short strokes. Because of the other tablets wich
identical number on both sides we can expect the same equivalency on this tablet.
Therefore, the equation 3 x basel. + v = 2 x basel. + 2 x baseS must be fulfilled, with
v being the numerical value of Sign 900 greater than zero. This gives us the equation

v=2xbaseS - 1 xbasel. (2)

Possible solutions for basel. of long strokes, baseS of short strokes, and value v of Sign
900 arc listed in Table 1. If short and long strokes use the same base, then the value of
Sign 900 equals the base. As indicated by the count of bangles (Figure 15) baseL is 10

or 12, excluding an uneven base for practical reasons.

Solution | Long Short | Sign 900

stroke | stroke | valuev
base, baseg

A 10 10 10

B 10 8 6

C 12 8 4

D 12 10 8

E 12 12 12

Table 1: Possible solutions for baseL of long strokes, baseS of short strokes, and Sign
900 value v. If baseL is an even number it is either 10 or 12 because of Formula 1.
Only Solution B will meet the requivement in Figure 18 of an equation between three
numerical expressions.

The maximum number of short strokes equals seven (Sign 7). We can, therefore, expect
that the base of short strokes is 8 or greater. For long strokes the maximum number
is nine (Sign 39). This is in agreement with a decimal system (Base 10). Taking these
considerations into account, the calculations result into possible solutions of 4, 6, 8,
10, or 12 for the value of Sign 900, but never an uneven number such as 5, if the bases
of both stroke systems are divisible by two®,

*From Formula 2 we can derive the equation baseS = (v+basel.)/2. Since baseS must
be a whole number, baseS is an even number. Furthermore, v and baseL must be both
either even or uneven numbers, so that their sum is divisible by two,



Wells (2011:128) argues that the value of Sign 900 should be five, since Sign 900 plus
Sign 2 replace seven stacked strokes (Sign 17) in front of Sign 585 on H-472. The
argument is that sign pair 585-017 is a strong cluster with a pair frequency of 29in 17
distinct texts, for example on M-547, M-1534, and M-1138 (Figure 17).

However, Sign 585 has a frequency of 59 and is not always prefixed by Sign 17. One
example can be found on seal M-98 with sign pair 017-900 in front of Sign 585. On
M-798 and M-2106 no numerical sign is used in front of Sign 585. And on M-722
and M-1112 no Sign 17 is written but other signs with numerical connortations.
Therefore, the usage of sign pair 900-002 in frone of Sign 585 is not necessarily a
replacement of Sign 17,

1D 181 Type Left signs Numerical signs | Right signs

3212 | M98 | SEALSS I OM
2394 | M-2106 | ROD E U /A O g
3083 | M-1112 | SEALS U 2R (o0
3146 | MT22 | SEALS UM KA "0
ame | wsir [mane | TIEA M i R
smss | aeasst | mame | US M i
3505 | M-1138 | SEALSS UM ' '®
1459 | HAT2 | SEALS U/ o "®
2625 | M08 | SEALSS U '
1061 | H3 | SEALS U ' “TH U

Figure 17: Combinations of Sign 585 with and without numeri-
cal signs.

Because of the rare frequency of six short and long strokes (Signs 6 and 36) Sign 900
would be a good replacement for values of six. This and the base of short and long
strokes are supported by another text as shown in Figure 18,

Another argument in favour of value six is the special fish sign 221 which is twice
enclosed by Sign 900 (Figure 20). Wells has associated Sign 221 with a weight of
1/3 of the basic fish sign (Sign 220). If Sign 900 has a value of six bur represents the
fraction 1/6 then enclosing the basic fish sign, the sum of both enclosing signs would
be 2 x 1/6 = 1/3 of the weight of the basic fish sign, or about 2.27 grams (Figure 20).

Finally, a value of six for Sign 900 requires a decimal system for long strokes (Table
1) which is in agreement with two long strokes representing the number 2x10=20
(Figures 20, 21, 22, 23).
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List of items on a four-sided seal

Some inscriptions consist of several parts of texts with numerical signs and non-
numerical signs in between. They can be interpreted as a list of items. From Sumerian
inscriptions list of items are well known to list also the sum of all items.

Seal M-331 is a cuboid without boss inscribed on four sides: obverse (Side 1), reverse
(Side 2), and two lateral faces (Sides 3 and 4). The texts contain several numerical
signs, which can be analysed for the numerical system and its base (Figure 18).

The second line of Side 1 contains five stacked and four short strokes (Sign 14),
separated by Sign 492 with unknown meaning. If Sign 14 is in second position of
base 8, then it represents the number 4x8=32. Thus, Line 2 contains the numerical
value 5+32=37.

Side 2 bears two numerical signs. Reading from right to left Sign 900 is in the second
and Sign 1 in the first position. Therefore, they represent number 6x10+1=61 (if
Sign 900 is number 6).

On Side 3 there are three shore strokes with the possible value of 3x8=24 thar again
make usc of an octal system for short strokes as on Side 1. They might be related to
Side 4 listing the counted items. Comparing all numbers of the tablet leads to the
cquation 6x10+1=3x8+5+4x8=61. Therefore, Side 2 represents the sum of all items
listed on the tablet.

1D Sice 4 Sicle 3 Side 2 Side 1
(lateral face) | (lateral face) (reverse) (obverse)
| — _ Line2 | Linel |
s | CAQC] N 1) mg it [ IRA
(M-331) 3x8=21 |6x1041=61|54+4x8=37
Sum: | | 3T4+24=61

Figure 18: Positional notation on a four-sided seal with bases 8 and 10 of counted items
(Side 1 Line 2, Side 3) and the sum of all items (Side 2).

The numerical expressions on the seal indicate that an octal system is used for short
strokes, while Sign 900 represents the value 6 and belongs to the decimal system of
long strokes. The mixture of different base systems is known from Sumerian writing
and explains the different frequencies of stroke signs used as numbers (Figure 7).



‘FISH-SIGNS AND INDUS WEIGHTS

In the inscriptions of Indus writing we can find several different signs that look like
a ‘fish’ They are nicknamed ‘fish’-signs. As shown in Figure 19 ‘fish’-signs are marked
by great difference in the frequencics of occurrence; some are very frequent while
others are very rare.

i ® | ® W R’ R &
220 221 222 223 224 225 226 227
(166) (6) (16) (2) ( l]_ (1) ('361) l,il
& § i i i) R fil n
228 229 230 231 232 233 234 235
(1) (3) (3) | (87) {10) (192) (9) (249)
ta ~
Jy X X it 2
236 240 241 242 243
(25) (352) (12) | (5) (12)

Figure 19: ‘Fish*signs with sign numbers and their frequencies.

The so-called ‘fish™-signs have been associated with weights by Bonta (1996). His
argument based on the homophony of the Dravidian word for “fish’ (min) and
ancient weight systems from Southwest Asia called minas. As known from several
excavations, the Indus culture also used a weight system ranging from several grams

up to kilograms (Marshall 1931, Mackay 1998, Vats 1940).

As shown by Korvink (2007) 'fish™-signs occur in a certain order. This is what we
can expect when weights are put onto a scale. One will start with the heaviest weight
and add smaller weights until the scale indicates the balance between weights and
measured item(s).

Wells (this volume) recognized a cluster of weights in Harappa, Mound F together
with inscribed artefacts where the texts contain several ‘fish’-signs, in fact more than
maybe expected for a random sign distribution. This confirms a relationship between
‘fish™-signs and weights.

The question is, which ‘fish™-sign represents which weight? The association of certain
‘fish™-signs with Indus weights is proposed by Wells (this volume). He based his
approach on a set of five ‘fish™-signs in comparison with five weights in sequence from
the cubic weight system defining the relation between ‘fish’-signs and weights. The
basic ‘fish™-sign is Sign 220 corresponding to a weight of about 6.82 grams (Weight E
in the cubic weight system as defined by Marshall (1931:590).

75



76

Fish'-sign  Weight class  Factor of Weight E - Gram
& i=1E 2.27g
D 1 E 34l
E 1E .82
15364 g
G 1 E 2728y

H SE 5406y

zb>>ki>§3>§>>§b§
::.

I UE WGAR g

Q |I J 20E 13040

Figure 20: Fish"signs and associated weights.

In the following sections his associations will be tested within the Indus writing
system in search of what can be called ‘equations” between “fish’-signs and counted
items.

SIGN SEQUENCES OF COUNTING AND WEIGHING

There are several inscriptions listing the similar item (Signs 390, 405, and 407). They
often follow directly Sign 590. In some texts we can find also one or more ‘fish’-signs.
In the sections that follow we will analyse these co-occurrences of the numerical count
of (unknown) items and ‘fish"-signs presumably representing some kind of weighing.

Weighing items of sign pair 407-590

On some inscriptions one can find the sign pair 407-590 preceded by numerical signs
aswell as “fish™-signs in the first part of the text. In order to determine the existence of
a constant ratio between the number of the item and the weight represented by the
“fish’-signs we will analyse the texts given in Figure 21.

On the rectangular seal M-1310 (ID 3615) the text contains the ‘fish™-sign 235
representing a weight of about 54.56 grams. It is followed by the sign pair 407-590
and Sign 740, the later terminates the first part of the text. There are two numerical
signs in Part 2, Sign 1 and Sign 4, followed by Sign 407. Thus, Sign 407 appears twice
in the text, once with and once without Sign 590. This appears quite unique when
we compare the sequence of two short strokes with other numerical inscriptions. If
Sign 1 is nota word divider as suggested by Wells (2011:99), then it should be part of



a numerical expression. Since both numerical signs are of the same type, they should
be added together to represent the value of 1+4=5. Calculating the ratio berween
the number of five items of Sign 407 and the weight of 8 E results in 8E/5 = 1.6E, or
10.91 grams for each item.

1D Count of Fish’-signs Initial
(CISI) items (weight ) cluster
Type Ratio

wr | T | UTES

(M-1310) 4+1=5 SE/5 = 1.06E
SEAL:R 5items = 8 E (54.56¢g) 1 item=10.91¢

ws UTED] MO J)
(L-114) 6+6=12 20 E 20E/12=1.6TE
SEAL:R  12items ig(l E (136.4g) _L""F'_’;"! 1 ..'iTL
we | UYOI [UNTURT X"
(M-1954) 10 4 E 4E/10=14E
SEAL:R 10 items = 14 £ (95.48 g) l item=9.55¢g

Figure 21: Relation between counted items of sign
pair 407-590 and 'fishsigns representing multiples
of Weight E (6.82 grams).

In the text of the rectangular seal L-114 (ID 2063) Sign 904 is given in the 3rd part
of the text. As was already argued before, Sign 904 represents the doubled value
of Sign 900: 6+6=12. Sign 60 functions as an ICTM followed by Sign 803 (with
infixed Sign 390). In part 2 the basic fish sign 220 is given with Sign 32, representing
2x10=20 fish units of Weight E (2 fish units would be expressed by Sign 240). If the
text contains the equation 20E (abour 136.4 grams) equal 12 items, then one item
has a weight of 20/12=1.67E (11.37 grams).

The last example is again a rectangular scal from Mohenjo-daro, M-1954 (1D 2422).
sign pair 220-415 is used in the medial part of the text. It is a special sign combination
associated with a weight of 14E (about 95.48 grams). In the terminal part of the text
the sign pair 407-590 is prefixed by one long stroke (Sign 31). Since Sign 31 is a
long stroke it belongs to the base 10 system, therefore representing value ten. The
calculation of the ratio results in 14E / 10 = 1.4 E for onc item, or about 9.55 grams,
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Then caleulating the ratio between the count of sign pair 407-590 as an unknown
item and the weight represented by the ‘fish’-signs, we get fractions of 1.6, 1.67,
and 1.4 for all three examples. They correspond to a weight of about 10.91 grams,
11.37 grams, and 9.55 grams for one item. It is important to emphasise, that all
three inscriptions dealing with sign pair 407-590 give about the same ratio between
counting and weighing. This confirms that sign pair 407-590 represents a specific
item with a specific weight. The average weight for the unknown item equals 1.56 E
(£0.08 E), or about 10.62 grams (+0.55 grams).

Weighing items of sign pair 405-590

Sign pair 405-590 looks graphically similar to sign pair 407-590 but behaves in a
different way with respect to the Bounded clusters 033-705 and 033-706. It never
co-occurs with the Bounded cluster 033-705 but with the Bounded cluster 033-706.
Therefore, we must analyse the two sign pairs separately.

There are several inscriptions with sign pair 405-590 that have no number. However,
these inscriptions include different ‘fish™signs representing weighes of 3E, 8E and
20E. It is interesting to note that the three weights describe a series with an almost
constant factor of 2.67 and 2.5, respectively:

8/3=2.67 and

20/8=2.5.

Therefore, sign pair 405-590 is used in these texts in a general way, not with an
explicit count, since the weight may already represent the implicit count of the item.

i 1D Artefact | Terminal part | "Fish'signs | Initial part
| (CISI) type —a - T
1175 SEAL:R U Y é Q I ®
(H-134) - IE
3066 TAB:C U Y é Q I @
(M-605) 3E
f T ~
3111 SEAL:S U Y rlJ &
| (M-672) RE
~ "
1402 | SEALS UYd 4 (AL]
(H-389) - sf
1235 TAB:B E U Y é & ®
| (H-20M) SE
2888 SEAL:R U Y &' Q || ®
(:-392) NE

Figure 22: Examples of fishsigns and sign pair 405-590 in
the terminal part of the text.



It is interesting to note that the ratio between the specific weights for sign pairs 407-
590 and 590 is 10.62 grams/4.12 grams=2.58, a value close to the ratio mentioned
above,

Weight of Sign 590

Sign 590 also occurs by itsclf on onc side of a tablet, while some ‘fish™-signs can be
found on the reverse side on two identical tablets (Figure 23). The texts on the two
sides, obverse and reverse, may represent again an ‘equation’ between the number and
the weight of items,

ID Side 2: Side 1: Ratio
(CISI) Count of 'Fish'-signs
Type items (weight )

902, 904 X é || Q x U u_ﬁ

(H-2020, H-2019) | 20 , "weighing of ? | 4+ 8 = 12 E | 12E/20=0.6E

TAB:B 20 items = 12 E (81.84g) 1 item=4.00g
848, 1821 (J_ﬂD( “ l ? Q

(H-2149. H-911) 204+3=23 11 E HME/23=061E
TAB:I | 23items = M E (95.48g) | 1item=4.15g

Figure 23: Relation berween counted items of Sign 590 and “fish’-signs
representing multiples of Weight E (6.82 grams).

The first example shows two ‘fish™-signs on side 1 that express the toral weight of
4+8=12E, which is cquivalent to about 81.84 grams. On side 2, Sign 32 represents
the number 20 in front of Sign 590 (in this context Sign 220 most likely stands for a
general term such as ‘weighing’). Therefore, 20 items are equivalent to 12E, or 81.84
grams. Thus, one item would weigh about 4.09 grams.

In the second example there is a special combination of ‘fish™sign and a number. It
is sign pair 220-415 representing a weight of 14E, or 95.48 grams. The numerical
expression on the reverse side (side 2) includes Sign 3 (number 3), Sign 645 of
unknown meaning, and Sign 32 (number 20). The sum of the two numerical signs
equals 34+20=23. Therefore, the ‘equation’ of 23 items corresponding to a weight
of 14E (95.48 grams) results in abourt the same weight of onc item as in the first
example: 4.15 grams.
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Since the two derived weights for one item are nearly identical (4.09 and 4.15 grams),
we can calculate an average of 4.12 grams (+0.03 grams) per item represented by Sign
590. The agreement of both examples indicates that Sign 645 of unknown meaning
is not used as a number in this context.

As can be shown for several other inscriptions there does not exist always a
mathemarical relationship between *fish™-signs and other counted or measured items,
e.g. on many tablets for Sign 700 + number inscriptions. As known from other
cultures, economic relations are influenced by several factors depending on time and/
or region, thereby creating sometimes a more flexible relation between counted items
and their weight or monetary value.

STRUCTURAL ANALYSIS OF INDUS TEXTS

In the following section we present the syntactic analysis of long patterned texts with
numerical expressions or ‘fish’-signs.

SYNTACTIC POSITION OF NUMERICAL SIGNS

Numerical signs are mostly used for counting or measuring items. Only in some cases
numerical signs might be used in a non-numerical context. To analyse the syntactic
position of numerical signs with a known numerical context, we use only clear-cur
examples of long patterned texts (Figure 24). As can be scen numerical signs appear
in initial, medial or terminal text parts. It follows that cthe syntax in long patterned
texts is very flexible. Nouns represented by numbers, countable or measurable items
occur in any part of the text.



ID | CISI Type l Terminal part ‘ Medial part | Initial part
Numerical signs in the initial text part
1370 | H-351 TAB:I 9 |||
2298 | M-1758 | SEAL:S @ 9 /\ :::
1075 | H-14 SEAL:S n ) “r’ Eiiiim
2592 | M-61 | SEAL:S | |||UJ JRm
Numerical signs in the medial text part
1971 | (Kish) | SEALS Uldl fm V@Y
1174 | H-133 = SEAL:R U DC Q ur (x ) X
2229 | M-1737 | SEAL:S U U '?\ ( " ’ ®
Numerical signs in the terminal text part
939 | H-1705 | SEAL:R U )) Q g (x ) X }
1936 | K-80 | TAG:L m[ 4 " § 1\_
Numerical signs in more than one text part
2877 | M-381 | SEAL:R U EEEE Q " (x ! ®
s [ waaes mass | U UM ATQC |"O
2063 | L-114 SEAL:R U T) &] )) Q " @ I) )

The question remains, especially what concerns the last examples if there always
should be a verb. Or is it possible to write complete statements without a verb in the

Figtere 24: Syntactic position of numerical signs in long patterned texts.

Indus language? As for lists of items, verbs are certainly not necessary there.

SYNTACTIC POSITION OF ‘FISH-SIGNS

Within the Initial cluster that is terminated by Signs 1, 2, or 60 only the basic ‘fish’-
sign, Sign 220, can be found. In this context, Sign 220 presumably functions not
as a specific weight but as a general term related to weighing. Other ‘fish’-signs
representing the weight of unknown items occur only in medial and terminal rext
parts (Figure 25). This means that the syntactic position of weighted objects is medial
or terminal in Indus writing, in contrast to words with numbers that may also occur

in initial position (Figure 24).

81



82

ID | CISI | Type | Terminal part | Medial part | Initial part
'Fish'-signs in the initial text part
1203 | H-268 | SEAL:S U 7\ :”I ||UJ® "QDB)
3268 | M-856 | SEAL:S U ﬁ :”l ) Q }* ‘?’
2592 | M-64 | SEAL:S '? "l UJ J Q 1
"Fish™-signs in the initial and medial text parts
s oo [smans | Ul R2Q@ ["RRA
2135 | L-219 | TAG Q Q " ) 9 fn]
2801 | M-280 | SEAL:S U A g ! ‘Q ’Dl ) z%
"Fish'-signs in the medial text part
o |me |seans [UXIR| QKR 'O
s | mao |seans | U T | RFRU )
3089 | M-644 | SEAL:S U f/;\\ ”:' U g ! ® X ¢
2861 | M-365 | SEAL:R E DC "I LU Q "I" ) DC
2478 | M-1906 | SEAL:S ? "l LU Q @ ) ®
"Fish™-signs in the terminal text part
2682 | M-54 | SEAL:S Q 33 "l U) (X; : ®
2428 | M-1738 | SEAL:S Q Q ﬁ Y X
3096 | M-653 | SEAL:S r>—(' U ﬁ : ®
2389 | M-1681 | SEAL:S ? ’Y‘ ﬁ U OC . ® @
o |ca  |seaus 2 @ |'®
3508 | M-1293 | SEAL:R HF | ? XI @ . A |
3318 | M-921 | SEAL:S DC U Q ) « [:]
27 | B-1 SEAL:S X U Q . ADC ®®
2783 | M-260 | SEAL:S k U Q “ - ®

Figure 25: Syntactic position of fish"-signs in patterned texts.




SEGMENTATION OF H-1657 (ID 1020)

Square seal H-1657 was found at Area F, Trench 43 during the Harappa Archacological
Research Project (HARP) listed as H99-4064°. The artefact belongs to Period 3C
and has 13 signs inscribed on the top part of the surface of the seal. The iconography
is that of a Bull:i:W symbol and a SAN cult object as classified by Wells (2011).

The following MVS tree shows the division of the text into five parts:

L1
(B

‘
l FY) L% I
7 iy
l =
S
R ﬂ r
v w
r ar 1 r 1. r 1 r 1
e g i 1 L= | "
; : "
U Y & || ) I ® | X
- 740 "5 w i om “n o on ,'h .vu m ' wa o un
g 2 1 1 ¢ 1 ) [ 3 ) [ 1
s (1) > =) H ! %]} (2] ) ()] |h /.': u @) b
by 14T b 17 we " = " xQ e A W . |
8 J 1 0 . 2 )

- . - -
o /i, Ve X s I ey My wnr e T/ &/ ) M s

'
-
]
r
H

x
|
i

Terminal cluster | Numerical signs | Oval 'Fish'-signs Initial cluster

sign

Figure 26: Multivariate segmentation tree of the inscription on seal H-1657 with a low tree index of 0.38
(reading direction is from right to left).

It is a typical Long Patterned text containing an Initial cluster that ends with Sign
2, a sequence of ‘fish’-signs, an oval sign, a sequence of numerical signs, and finally a

Terminal cluster wich Sign 740 at the end.

The segmentation process starts with the analysis of solo signs. Seven distinct signs are
solo signs that occur at least once as a complete text in the corpus and are, therefore,
potential logograms: Signs 2, 3, 32, 220, 235, 405, and 740. Then scarching for solo
sign pairs that are part of this text we can find three secure and one presumable solo
sign pair (Figure 27). The sign pairs 220-032, 405-590, and 740-405 can be found
on other artefacts as complete solo texts. Sign 220 prefixed with Sign 32 is a frequent
pair which is known from the analysis of “fish'-sign sequences by Wells (2011). Sign
pair 235-220 on H-2012 might be a complete or incomplete text, since the artefact is
a fragment. Nevertheless, the end of the 'fish™-sign sequence after Sign 235 represents,
no doubt, a morphological border.

? Harappa Excavations 1999: Richard H. Meadow, Jonathan Mark Kenoyer and Rita
P Wright July 30, 2000, Figure 32.07.
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Shown in Figure 27 is also the Sign triplet 740-405-590 on M-1922, a square scal
without any iconography from Mohenjo-daro found in the DK.G (South) area. The
triplet proves that all three signs belong together forming one word or phrase.

i [UY S T Y00 % AT "X €

Signs: 740 405 590 32 900 3 806 235 220 32 2 690 921

Solosigns: | 11x 1x - 46x - 6x - 1x 8 d6x 2x - - |
Y A
Solo sign pairs M-881 ID 151
S * H-1081
. o |

Uy AR

1D Y{T H-20127
Solo sign triplet I,\{-IJQ?.

Figure 27: Segmentation of the Long Pattern text on H-1657 (ICIT ID 1020). For solo signs
their frequency as a solo text is listed,

There exists an interesting text on H-8 (ID 1069) chatis similar to the one on H-1657.
Both of them are Long Pattern texts starting with the same three signs: 002-690-921.
Besides, both contain the Sign triplet 740-405-590. In the text H-8 the frequent sign
pair 033-706 is located between both parts. In post-terminal position are Signs 354-
001, an appendix that also occurs in text M-1340.

CISI | Post-terminal — Terminal Numerical  Oval Fish l:uil ial
s . ol ol o S

1657 UYd Dm o 88 "X¢
Signs: T40-405-590  032-900-003 806 235-220-032 002'-(35]0-921
: Sl . T

ws | I UuYd  lIiv X ¢
Signs: 354-001 T40-405-590 033-706 002-690-921

Figure 28: Comparison of two similar texts.

On the whole, the segmentation of the Long Patterned text on seal H-1657 shows
that the text has an Initial cluster with three signs of unknown meaning, a ‘fish’-sign
sequence most likely representing information about the weight (20E+8E=28E, or
about 193.2 grams), Sign 806 infixed with a sign of Set 28 similar to Sign 405 that
occurs near the end of the text, a sequence of numerical signs that may represent the
number 3+6+20=29 or 3x8+6+20=50, and finally the Terminal cluster with a focus
on Sign 405 in the centre of the triplet.



SUMMARY

Indus inscriptions can mostly be read from right to left. They involve a sign list of
about 702 distinct signs, although only less than 100 signs belong to the ‘core” of
Indus signs of high frequency or widespread usage. It is a logographic-syllabic writing
system with roughly 50% of logograms and 50% of syllables.

About 3976 texts with numerical signs and 1237 texts with “fish™-signs have been
found so far. The numerical base of long and short strokes as well as the numerical
value of some special signs can be detected through ‘equations’ found on rablets and
scals. The numerical value of Sign 900 is six as verified in Figures 16, 18, and 21.
There are several pieces of internal evidence that a decimal and an octal system were
in parallel use in Indus writing differentiated only by the length of the strokes. Long
strokes are use in a decimal system while short strokes are used in an octal system.
The numerical system of stacked strokes is less secure (Figure 16, ID 1805) but most
likely also a decimal system. Short or stacked strokes are used in combination with
long strokes to represent numbers smaller than ten (Figure 29).

Decimal system Octal system | Weight system
(Base 10) (Base 8) ~ (Base 10)
| 1 x 10 =10 @) :=1E
)) 6+6=12 9 1 E
”P T+1x10=17 ' 1+1=5 9“' 3E
" 2 % 10 = 20 g 4E
IIX'“ 2x10+3=23 ﬁ 8 E
? 3% 10 =30 gﬁ 1+8=12E
m 3x10=230 I 3Ix8=24 QT‘ 4 E
DX sx1046=36|MBN sxsis=37| M 2x10-208
) isexn-a

;\I-i.'\'cd’s_vstmn (Bases 10 and 8)

"@" 2x 1042 x8=236

Figure 29: Signs used in the analysis of the Indus number system and the Indus weight system.
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Because of the absence of a sign for zero, it is sometimes difficult to decide whether
sequences of numbers should be added or they represent positional notation.
At present no rule on this issue can be traced because of the small sample size of
‘equarions. However, Sign 645 may indicate that the sum of the numbers should be
calculated as demonstrated on two examples (Figures 16 and 23).

At least five ‘equations’ between ‘fish™-signs and counted items confirm the associated
weights proposed by Wells (this volume) for several “fish'-signs. They confirm thac
Sign 32 in right position of Sign 220 represents number 20; confirming therefore a
decimal system of long strokes. The weights represented in the inscriptions are usually
very small, falling in the range between 3 and 136 grams. The implication is that small
or light items are listed in the inscriptions with a specific weighe of about 4.1 grams
and 10.6 grams for each item, respectively.

The syntactic analysis shows that stroke signs are used in all positions of Long
Patterned texts while ‘fish™-signs, except the basic 'fish™sign 220, occur only in medial
and terminal positions. This means that weighted items follow the Initial cluster and
that the syntactic position of objects is medial and terminal in the Indus language. It
does not necessarily indicate, however, that the initial position represents a predicate,
since a list of items usually does not require a verb. This is confirmed by the initial
position of numerical expressions in several Long Patterned texts, since subjects can
be counted in the same way as objects.

LITERATURE

Ashraf, Md. Izhar; Sinha, Sitabhra: The “handedness” of language: Directional
symmetry breaking of sign usage in words. PLOS ONE 13(1) (2018), 1-16.

Bonta, Christopher Steven: Topics in the Study of the Indus Valley Scripe. Brigham
Young University 1996.

Chadwick, John: The Decipherment of Linear B. Cambridge University press,
Cambridge 1958 (2nd edition 1967).

Nissen, Hans J. ; Peter Damerow, Robert K. Englund: Archaic Bookkeeping: Early
Writing and Techniques of Economic Administration in the Ancient Near East.
University of Chicago Press, 1993.

Das Gupta, Tapan Kumar: Induskultur: Zablen, Sprachen, Schrift. Books on Demand,
2019.

Fairservis, Walter A.: The Harappan Civilization and its Writing. A Model for the
Decipherment of the Indus Script. New Delhi: Oxford and IBN Publishing Co. Pvt.
Led. 1992.



Fuls, Andreas: Entwicklung ciner geographisch-epigraphischen Datenbank
der Indusschrift. In: Sven Weisbrich and Robert Kaden (Ed.), Entwicklerforum
Geoinformationstechnik 2010, Shaker Verlag, Aachen 2010, pp. 29-45.

Fuls, Andreas: Positional Analysis of Indus Signs. Faprosi Epigrafiki, Vol. 7 (1) 2013,
pp- 253-275.

Fuls, Andreas: Appendix I: Automated Segmentation of Indus Texts. In: Bryan K.
Wells, The Archaeology and Epigraphy of Indus Writing. Archacopress, Oxford 2015,
pp- 100-118.

Fuls, Andreas: Classifying Undeciphered Writing Systems. Historical Linguistics,
Vol. 128 (1), 2015, pp. 42-58. DOI: 10.13109/hisp.2015.128.1.42.

Korvink, Michacl P.: The Indus Script. A Positional-Statistical Approach. Gilund Press,
2007.

Mackay, E. . H.: Further Excavations at Mohenjo-daro. Munshiram Manoharlal
Publishers Pve., Led., Dethi 1938.

Marshall, Sir John: Mobenjo-dare and the Indus Civilization. London: Arthur
Probsthian 1931.

McAlpin, David W.: Proto-Elamo-Dravidian: The Evidence and its Implications.
Philadelphia: The American Philosophical Society 1981.

Wells, Bryan: Epigraphic Approaches To Indus Writing. Oxbow Books, Qakville and
Oxford 2011.

Wells, Bryan: The Archacology and Epigraphy of Indus Writing. Archaeopress, Oxford
2015.

Wells, Bryan: The Volumetric System of Harappa. In: Dennys Frenez, Gregg M.
Jamison, Randall W. Law, Massimo Vidale and Richard H. Meadow, Walking with
the Unicorn: Social Oyganization and Material Culture in Ancient South Asia, Oxford:
Archacopress 2018, pp. 623-627.

87



APPENDIX A: SIGN LIST WITH 702 SIGNS OF THE ICIT DATABASE.
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Indus Weights and “Fish”

(Set 11) Signs

Dr. Bryan K. Wells,

October 1, 2019. Duncan, B.C.

A. The Indus System of Weights

Introduction

The Indus culture had a system of well-defined weights and measures, which formed
the bases of their system of exchange. The most well known clement is the Indus
system of weights. It is also know that the Indus system was used in Dilmun (modern
Bahrain) and there is overlap of the Indus system with many other old world cultures
(Table 1). It is evident from this table that the =13.5 g weight was in international

use,

<XZTLZIEr- R ~-2 )

Dimunx1).7
109 0191608
199 6919708

Weght Wi Frequency Freq WA - ndus Wi+ O

Table 1. Comparison of the Indus system of weights to Dilmun, Ebla and Egypt. Yellow

= light weights in common; Ovange = heavy weights in common; Blue = international

standard weights.
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The basic Indus system is often said to be binary or doubling (except weight Class C),
but the excavated weights are not that simple nor are they as uniform as is commonly
stated. Instead, whar is found is that weights in the basic Indus system are far less
uniform than the literature would suggest. There are regional differences, differences
berween shapes, and several weights in perfect condition are not in the basic Indus
system. These variations are ignored for the sake of simplicity in all published accounts.
These differences are likely the results of social behavior. As the reconstruction of
ancient social behavior is the ultimate goal of archacological excavation, it scems ill
advised to discard this important information without analysis. One focus of this
discussion is the variations between weights.

The Data

To date 744 weights (Figure 1) have been excavated and reported from Indus sites.
This total excludes Kalibangan, Dholavira and Farmana, whose material remains are
still unpublished. Of the weights listed in the literature, the details describing them

vary widely.
- = All Weights of All Shapes
3 e - [Weight [Weight From [Weight | Rounded |Estimated] Estimat
: A Class Graph /1.7 | Multiple | Weight | e Error
" t A 09 0529 05 085 | 005
- i B 17 1 1 17 0
» i D 34 2 2 34 0
" 4 | 3 68 4 4 63 0
-4 i i na2 F 136 8 8 126 0
" ! 6 272 16 16 272 0
4! t 1 a6 [32118] 32 54.4 0.2
E===
“ : { }
" I 1)
- {Hh I i
b i | ; it
‘oo | [ i it ” 548
2 i
> “ m }u hmi u n! ‘!l'uhﬂh mlluimiu]l | ]nl AEFITTT n]umuﬂl h ndl L.Hz. LT IH T u]\il .mlil mnnuuumm LTI T utuuuml

...................................................

R R R T R R L L R R R R R prEse iR ettneifity

Figure 1. All weights of all shapes and sites. Inserted table matches well with the traditional system as
proposed by Marshall (1927).

The most detailed data listings (Mackay 1937) give the accession number, condition,
shape, dimensions, material, provenience, weight class, and weight in grams.
However, for the majority of weights only the weight and sometimes the shapes are
listed (Figure 2).
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Figure 2. Examples of the various shapes, conditions and sites of origin for the Indus
weights (drawing courtesy of R. Johnson 2012).

The incomplete nature of data for weights creates some serious problems in the
analysis of Indus Weights. For example, a cubic weight weighing 13.4 grams that has
been broken into two pieces (with only one piece surviving) cannot be distinguished
from a weight weighing 6.7 grams in perfect condition. Consequently, meaningful
rescarch into the Indus system of weights must be based on artifacts whose condition
is known,

Of the 744 weights recorded 114 are in perfect condition, 85 are in good condition
and 73 are slightly chipped, totaling 272 weights for analysis. To purt this into
perspective there are 392 weights whose condition is unknown and 105 have
significant damage. These heavily damaged weights play no role in the following
analysis and neither do the 37 pebble-shaped weights from Chanhujo-daro, as these
are not certainly weights.

Weight shape is another issue impacted by the available daca (Figure 2). Shape data is
more commonly recorded with the shape of 450 weights known and 249 unknown.
Of the 450 weights with recorded shapes the vast majority (407) are cubic (Figure 2).
Cubic weights whose condition is know and that are in good enough condition to be
used in analysis number only 207. This is the largest usable data set in the inventory
of Indus weights.
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The following analysis begins with the most certain data and uses this as a bascline
for analyzing the less certain data. For this reason we need to start with the weighes
that have the most detailed description of their characteristics: The Mohenjo-daro
excavations of Mackay (1937).

Mohenjo-daro

There are 350 weights from Mackay's excavations at Mohenjo-daro. Of these 253
are in good enough conditions to be analyzed, but the shape is known for only
232 weights. The weights excavated from Mohenjo-daro come in many different

shapes(but not pebble-shaped which are specific to Chanhujo-daro).
Cubic Weights

Cubic weights are the most common type reported from Mohenjo-daro (n=200).
Examining this list of cubic weights in detail it becomes clear that there are at least
9 clusters of weight values (Table 2). These differ from the traditional weight system
(Table 4) in several ways, First, the smallest perfect weight weighs 0.55 grams, this
value is not found in the traditional system. Weight Classes A and B, and D-G, differ
only fractionally from the traditional system. Weight class L can also be verified with
only a0.366% error. Weight classes C, I, |, K and M-Y are not part of the cubic weight
system with certainty.

Mean ! Min Max Rng %meaanreq!xGJU Multiple
0.550 1 0.081 16th
0.873] 0818 0928 0.11 12.600] 4 0.129 8th
1.780] 1684 1891 0.207 11.626] 6 0.263 Quarter
3.449] 3313 3.78 0.467 13.539] 19 | 0509 Half
6.777] 6.305 6.957 0.652 9.621] 15 1.000 1
13.706] 13.079 14.29 1211 8.836] 30 | 2.022 2
27.294) 26.312 28.02 1708 6.258] 20 | 4.028 4
54.415] 54.297 54.496 0.199 0.366] 3 8.030 8
274,938 1 40.572 40

Table 2. Results of Cubic weights analysis from Mobenjo-daro Dk.G (Mackay 1937)
using perfect weights,

In addition to the weights in good condition that fit the overall pattern, there are
weights in perfect condition that do not fit this patcern (Table 3).



ID# Condition Shape Weight
DK3746 P A 15937 |
DK3542 p A 16.64

DKS503 P A 25.354
DK4622 P A 29.225

Table 3. Aberrant cubic weights from Mobenjo-daro that are in perfect condition.

These objects are enigmatic and point to the complexity of the data related to Indus
weights. They may be special purpose weights or weights of a second system.

Spherical Weights

Spherical weights comprise a smaller analytical set with only 9 examples in good
enough condition to be used (Table 4). They fit the same system as Cubic weights,
but with only 6 classes extant. There is an interesting pattern of multiples in that
1.2 and 4 x 6.7g form 1 set of small weights, 28 x 6.7g is a middle sized weight and
215 and 400 x 6.7g form a sct of heavy weights. Some of these gaps in the sequence
could exist because of the small sample size, but the fact that 1438g is very close to
100x13.64 and 2656.045 is =100x26.48g is suggestive of a system of fixed product
weights. That is, while cubic weights are used to weigh items of any size, spherical
weights may have been used to measure things of fixed weights.

Mean Freq x6.7 Multiple Est. Wt. Error % Error

7011 3 1.046 1 6.700 0.311 4.436
13.640 2 2.036 2 13.400 0.240 1.760
26480 1 3.952 A 26.800 -0.320 -1.208

185.500 1 27.687 28 187.600 -2.100 -1.132

1438.763 2 214741 215 1440500 -1.738 -0.121

2656.045 2 396425 398 2666.600 -10.555 -0.397
Table 4. Spherical weights in good condition from Mohenjo-daro.

The question of why the Indus people would go to the trouble of making spherical
weights, when cubic weights are so much easier to manufacture remains unanswered.
I consider this the best evidence that weights of different shapes were used to weigh
different classes ofcommodities. There is a single example of a spherical weight from
Harappa, but its condition is unknown (Vats 1940).
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Barrel-shaped

Another class of Indus weightsare barrel-shaped. Like spherical weights, weights of
this shape are relatively rare (n=5) and so their analysis faces all the same problems as
spherical weights (Table 5).

W=eight 6.777 Freq Mult EstWt Error % Error
28.47 4201 1 4 27.108 1.362 4.784
33.553 4951 5 33.885 -0.332 -0.989

55.9 8.248 8 54216 1684 3.013

96.476 14.236 14 94878 1.598 1.656

151.424 22.344 22 149.094 2.330 1.539

Table 5. Tabulation of Barrel-shaped weights from Mohenjo-daro.

P e

As can be seen in Table 8, there are only 5 usable Barrel-shaped weights from
Mohenjo-daro. Each weight has a unique value. There are no very large or very small
Barrel-shaped weighs. We cannot say much abourt such a small sample. The multiples
of4,5,8, 14and 22 x 6.77g do not seem to form a complete sequence. If they are used
to weigh a specific commodity, then this sequence could not be expected to conform
to the pattern of other weights.

Summary

What has been shown in this discussion is that the Indus system of weights is far

more complex than traditional opinion would lead us to believe. Significant regional
differences can be shown (Table 6).

These results demonstrate that weights vary across the Indus valley (Le. there is no
pan-indus system of weights). This is also true of sign use in the Indus script and the
distribution of artifact types. Historically, research into the Indus Valley as adhered
to the pan-Indus nature of Indus material culture. Here we offer this data as a new
starting point for the analysis of Indus weights. Research needs to recognize the
variety and difference in the distribution and uses of items of Indus material culture.
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Table 6. Indus weights by shape, site and excavator. Mackay and Marshall from Mohenjo-daro; Vats and

HARP from Harappa; S.R. Rao from Lothal.

Fish Signs (Set 11)

B. Set 11 “Fish” Signs

Bonta (1995) has suggested that the Set 11 signs (Wells 2006), also known as “Fish”
signs, represent the units of some metrological system, perhaps weighes (Figure 9). In
this study [ have tried to differentiate berween data sets on the basis of their reliabilicy.
In the case of Bonta's identification of Set 11 signs as units in the Indus system of
weights, it is based entirely on the distribution of these signs in the Indus inscriptions
and cogent reasoning. In Bonta’s own words:

The so-called “fish” signs are among the most distinctive signs in the Indus Script
inventory. We hypothesize that, based on distributional and graphological evidence,
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that the fish signs as a class often denote metrological data, and propose that many
of the seal inscriptions, scalings, and other corpus materials denote commercial
information such as ownership of assets, weights, commodity amounts, etc. Bonta
2010 IMSc Chennai.

Within the ICIT corpus and sign list Fish-like signs are designated as Set 11. There
arc 20 signs in Set 11 (Figure 3).

91&&&&

240
435 33) 32 251 lS"

X R A R

226 241 232 236 234

36 12 10 19 8
Variants of 220 and 240
223 224 221 222
242 219
1 z 1 5 1

Figure 3. Set 11 “fish” signs with sign numbers and frequency of occurrence.

There are several ways we can evaluate the various signs in Set 11. We can examine
their frequency and note that some of these signs are far more common than other
varicties. A close examination of the 5 most frequent Set 11 signs result in the

L

following list: 233 220 231 240 235 Sign 220 A is both the most frequent and
the simplest in design. This suggests that sign 220 is the most basic of the Scr 11 signs
and other sign graphs are elaborations of this basic design. The same may be true for
the items these sign represent, perhaps weights.

Figure 4 lists 16 Indus texts were sign 220 collocates with various numerals. These sign
clusters have been called M-cluster (Bonta 1995). The “M” stands for metrological.
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Figure 4. Sign 220 plus number clusters in medial M-contexts

These are not the complete set of sign 220 collocations with numerals, but they are
representative. Longer texts are more difficult to analyze. This obstacle can be over
come by applying the Multivariate Segmentation Method (Fuls 2015). In Figure 5
the rectangular seal text M-0369 is analyzed using this method.

With regards to Ser 11 signs and right adjacent numerals, Table 7 lists their
colocations.

Search for sign combination %FSH-num%

Text frequency from any site on any type "%"
21 left sign(s) AND 37 right sign(s)

3 4
(oot fon] 11 (00

left
220
21
226
227
231

11718

MEEEEEE
S

Table 7. Set 11 signs and their collocations with right adjacent numerals with null
results eliminated.

The distribution of numeral and Set 11 sign collocations are uncven (Table 7). This
data indicates that, whatever these signs are annotating, the system has a fixed set of
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values and not all possible combinations are part of the system. This preference of
use is emphasized by the fact that the original search matrix (21 Set 11 signs by 37
numeral signs) had 777 cells, of which only 32 cells have frequencies. That is, only 4%
of the combinations of Ser 11 signs and numerals are used.

To discover the use of M-Clusters we can look to their context in M-0369 (Figure 5)
for an example of their context.
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Figure S. Segmentation tree for M-0369 showing the context of M-cluster in a Long
Patterned text (from ICIT).

It can be seen in Figure 5 that this text breaks down into three highly correlated
clements: Initial, Metrologic and Terminal sign clusters. An Important feature of this

figurc is that, within the M-cluster, sign 220 is most highly corrclated to sign 415

. This same correlation can be seen wich Sign 032 ” in other similar contexts (Figure
10). The strong relationship between sign 220 and both sign 032 and 415 has lead
Bonta (1995) to suggest that these specific pairings with sign 220 are actually one

sign: 9 ” and 4T, representing different units of the Indus system of weights. It
is also possible that both 032 and 415 are numerals counting quantities of 220, in
which case 032 and 415 are found in numeric contexts elsewhere, but rarely.

For the purposes of the following analysis I will accepr Bonta's suggestion that some

fish signs in some context are clements of the Indus system of weights, and that 9 ”

and Q‘Tarc clements in this system. I will also suggest here the basic “Fish” signs
LA : ‘- wed S

m w0 s mrepresent the basic (most common) cubic weights. From this starting
point we can begin the analysis of “Fish” signs in comparison to the cubic weight
system.



C. Basic “Fish” Signs as Weights

How can the Set 11 signs and the Indus weights be equated? The short answer is
that they cannot with absolute certainey. All that can be done is to suggest possible
associations based on logical deductions and the patterns in weighe size. This exercise
is not intended to be the last word on the fish = weight equation. Rather it is intended
as one possible solution.

The starting point for this research is the assumption that the most common Set
11 signs are likely associated with the most common weights. As was demonstrated
in the discussion of these weights, the system is based on the Class E weight of 6.9

gbeing the basic weight (Table 8).

X220 | Weght Class | Expecled Error Formula  Soerror | Comment
wa | 087 s A |oses 001 1mE -086
4 | 17 13 B | 1725 003 14E 147
w3 | 228 8 ¢ | 23 002 1mxE ogs | Breakin
sequence
Adusted
w2 | 35 o1 D | 345 005 1mE 143 | (MO
1 69 45 E | 69 0 E 000 |Basicunit
194 | 134 91 £ | 138 04 22 200 | HON%
emor
307 | 274 94 G | 278 02 HE 073
704 | 548 23 H | 552 04 @E 073
Break in
1308 | 965 1 1 | %66 01 14mE o010 reinis
1971 (13802 11 4 | 138 198 24 146
2529 | 1745 1 K | 175 05 S0 029
3932 |27133 4 L | 276 467 4o 172
7023 | 5467 1 M | s 107 4oF 196
10004 131758 4 N | 1370 525 smG 308 | HOn%
Qror
3915127014 2 vV | 2740 386 SOxH 143
s0522| 8556 1w | 4830 .726 soxtaxe -1a07 | 'MN%
emror
100043| 6903 1 X | €900 -3 S50x20xE -004
157464| 10885 2 Y | 108808 -44 0,04

Table 8. The reconstructed system of cubic Indus weights using perfect weights published

in MacKay 1937,
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It can be seen in this table (8) that there are two breaks in the pattern of weights
being twice that of the previous weight. The first break is between classes C and D
and the second is between classes H and 1L This creates a sequence of 5 consecutive
weight classes: D, E, F, G and H which are even multiples of D. It is unlikely to be
4
coincidental that there are also 5 basic Sct 11 Signs:> & * ‘& n.Weknow that
Class E is the basic weight and sign 220 is the basic Set 11 sign. Therefore, this seems
a good point to begin the cquation of “Fish” and weighes. If weight E (6.9 g) = 1
then we can say that there should be a sign graph that matches Class D at 1/2 of Class
E. I would suggest on the basis of graph design that sign 233 & is the best fi for this
weight class. This is because sign 233 has a horizontal line through the basic graph.
Further, 233 is most commonly the last “Fish” sign when more than one “Fish” sign is
in a texe (lefc most; with 2 exceptions in 16 examples). This fact is important because
weights in all cultures are listed from largest to smallest, for example 11b., 1 0z., 1 gm.
This practice is common because this is the way in which weights are added to the
scale when weighting items. If sign 233 is 1/2 sign 220, then which sign is twice sign
2202 I would suggest that sign 231 Ris 220+| and is intended to represent the Class
F weights of 13.4 g. In Indus texts with both sign 233 and 231 (n=5), sign 231 always
precedes sign 233 (i.e. should be a heavier weight). The rest of the sequence can be
established using the texe of H-039 (Figure 6).

3

Harappa H-039 | & B

I 1
2 ES)
r 292 152

.11, 72, 1.
y )

a & X 2 Uy oY
ugn v 740 5% i) | 2% 25 745 060
sgn feeg. 1363 160 b b L3 186 2 1w 124

Figure 6. Square Seal from Harappa (H-039) showing the sequence of signs 235, 240
and 231.

The M-cluster of H-039 contains three “Fish” signs: = mz&. Using the assumption
that the heaviest weighe will pmctéc the lighter weights, we can set the order of the

five basic “fish” signs as: % ¥ ‘3’ s % heaviest to lightest, right to left.

102



It is Long Patterned texts (Figure 6) that have the clearest contexts of Set 11 signs as
M-Clusters. There are 202 complete Long Patterned texts that contain more than
one Set 11 sign. Their collocations left or right of cach other are summarized in Table

9.

right sign
R AR KX

220 231 233 235 240

f [220015 1 1 16 16
c § |231| 2 .67
2
» 8 [233] 11 20 16
=
QO 1 |235] 8 4 5

X |240| 21 3 45

Table 9. Paiving of the basic Set 11 signs in compete long
Patterned texts.

The most important feature of this table is that it shows that, while there is a
preferential order to the 5 basic Set 11 signs, there is no definitive order evident from
all the examples.

The next question is what are the values of 2l and QT’ Following the five basic
weights (D-H) are 2 possible candidates: Class I that is 14xE and Class J that is 20xE.

Based solely on the signs associated with 220, I would suggest that T represents
Class I (14xE), and that § “ represents Class | (20xE).

Having established the Set 11 signs that represent weight classes D-J, we can turn
our attention to weighe classes K-N, V, W and X. One possibility is that enclosed
varicties of the basic system of sign/weight matches are of the next higher order of
Indus weights. This results in the following additional matches:

A W i Xl

2 232 241 238 2201418  220/032
KMLM MAaDxF N5G VSOH WHMIME XSOQRME

One interesting feature is that these new pairs (ic. the caged varieties) are
approximations of 40 or 50 times the “uncaged” variety. In addition, W = S0xEx14
and X = 50xEx20 fit the pattern of their lower order equivalent.
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This leaves only weight Classes A-C o identify for their glyphic counterparts. I can
sce no data that would allow their identification. I can only point out that A = 1/8th

Y
E and B = 1/4 E, while C = 1/3 E, and thar the sign graph candidates: A ‘& ¢
consist of two similar sign graphs (223 and 225) and onc that is quite different (221).
This is only my best guess and not to be considered as the only possible placement of
these Set 11 signs and Cubic weights (Table10). The order of 223 and 225 are not

certain,
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Table 10. The Cubic weights and their possible Set 11 sign equivalents.

The equation of specific weights with specific Ser 11 signs is speculative. It is one
possible solution. Other solution may also be viable. Further, not all Set 11 signs are
found in M-Clusters, as the follwing section demonstrates.

Exceptions to the M-cluster use of Sign 220

It is clear from data presented elsewhere (Wells 2015) that Initial Clusters (IC) can
vary widely in length (from two signs to six signs). Further, not all signs are used in
initial clusters. It has been shown (Wells 2011) that signs with a frequency of <6
(singletons and low frequency signs) are most often initial signs, most often on square
scals, and most of these are from Mohenjo-daro. This results in a good deal of variety
in initial cluster sign inventories between sites. What is important here is that there is
also a good deal of overlap berween sites.



Regardless of complications, Initial Clusters seem to be limited to three forms: 1)
the Initial Cluster Terminal Marker (ICTM) + 1 sign (solo) form, 2) the sign cluster
+ solo IC sign + ICTM form and 3) the sign cluster + ICTM form. Initial clusters
using this last form are very frequentdy limited in the signs that can occur right
adjacent to the ICTM. These signs (constants in Figure 13) also pair very frequently
with a limited number of signs right adjacent to the constant (semi-variables). In
most cases there is an initial sign right adjacent to the semi-variable. These look to
me like syllabic spellings of their functional equivalents in one sign 1Cs. Of the 18
occurrences of 220+1CTM, 7 also use Fish sign left of the ICTM. It is interesting
that none of these medial clusters use sign 220 and only sign 220 is used in Initial
Clusters.
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Figure 7. Initial clusters with constant signs right adjacent to sign 002.
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The most vexing problem is: “What is the subject matter of 1Cs?” If we use the
proto-Dravidian syntactic model they would be names/titles. But I am unaware of
any structure of proto-Dravidian (p-D) that could account for the tripartite affixing
of ICTMs. Patterning of case markers, clitics or postpositions in p-D do not seem to
match the reconstruction of p-D morphology, but I would be happy to be corrected
on this point by a Linguist.

One possibility is that the constants are the names of professions (Figure 7and 8). For
example, if sign 220 is the most basic weight, its use in an 1C may indicate the person
who does the weighing. This interpretation would lend force to Proto-Dravidian as
the root language of the script, as names and tides would be initial in the p-D syntax.
In any case, sign 220 has a non M-cluster context that scems to confirm that some
signs, including sign 220 in recognizable Initial Clusters suggest that these signs have
at least two distinet funcrions (Figure 14).
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D. Seals, Weights and the Cycle of Production

Scal and weights arc found in various concentrations at the Indus site of Mohenjo-
daro. In the Dk.G Area (Figure9). In the northern section (Block 9) two small kilns
are located against a wall in an open courtyard, 16 scals and no weights are found in
close proximity. All the weights in this block (4) are found in one small room (35).

. BR
J

Y
EEEmzD

Instibed Arciwmechmueal

K('-\ Amface Featuren

A " e £ Pevng
<‘\‘> O Wy D e
v £ Tabie B s

Figure 9. Distributions of seals, weights and tablets at Dk.G (South) Blocks 7, 9 and 10
during the Late I-I1I periods. Map after Mackay (1937).
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A large kiln dominates the open area in front of Block 7 (29), Most weights and seals
are found in this Block (7) are found in Room 88 and 89, and few are located near the
kiln. A sccond cluster of weights can be found in Block 7, Rooms 15 and 9. A second,
but much smaller kiln (28) is located against the east wall of Block 10. Inside Block
10 (26) is a well room with bathing platform and access to both kilns.

This map scems to show two independent work areas. One area (Block 9) employs a
system where seals are found in association with two small kilns, and weights are used
in adjacent rooms. The second area (Block 7) employs a system where both seals and
weights are concentrated in adjacent rooms. These differences suggest two groups
using pyrotechnic technology in different ways. Likely they were producing different
products,

These examples demonstrate thar nor all seals are used in the same way, but they do
seem to be an important part of the cycle of production.

Mound F - Trench I, Weight and Seal Cluster

The carly excavations of Harappa (Vats 1940) have been widely criticized for poor
quality excavation and reporting. For this reason it has been largely ignored by
modern scholarship. While the reporting by Vats is sporey at its best and nonexistent
at its worst, there is still important information buried in this site report. One photo
in particular is relevant to the discussion of the relationship between sealsand weights
(Figure 10).
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Figure 10. Left: Seals and weights found together in situ Trench I, Mound F, Harappa
(Vats 1940: Plate XXI1); Right: Map from Plate XIX (Vats 1940) showing find spot of
6 seals and 9 weights in square M11/15.



Found in the center of Trench I, Mound F in square M11/15 at depth 5 fr. 9 inches
there is a cluster of 9 cubic weights and 6 seals. While the text says this material is in
Stratum 111, the photo says Stratum 1V, Using the ICIT database it was possible to
Identify the seals as follows: H-009, H-012, H-411, H-026, H-135, H-097 (Figure
11).

The 9 cubic weights are less well documented. All 9 are of chert, but only one (No.
120) has a derailed description. No. 120 is a Type A (cubic) weight, made of grey
stone and weighs 25.35g. The other cubic weights have a size between 0.5 inches3
and 1 x 0.95 x 0.6 in. Fuls (pers. comm. 2016) calculates the lower and upper limit of
these weights as follows:

1) 0.5 x 0.5 x 0.5 = 0.125 cubic inches, with a weight of at least 3.6 g -- Class E.
2) L0 x 0.95 x 0.6 = 0.57 cubic inches, with a weight about 27.2 g -- Class G.

This is the minimum and maximum, therefore, we can suggest that the other
intermediate sized weights are likely, especially Class F, weighing about 13.8 grams.
Fuls estimates the weight of these objects using the relationship berween size and
weight for chert weights listed by Mackay (1937). In addition to the scals and
weights, 4 conch shells, a dozen terracotta beads, some pottery bangles and vases
were also found. Because of Vats' reporting, or lack of reporting, Ieaves us with many
unanswered questions regarding all of the artifacts in this cluster.

There is more Information available for the scals found in this location (Figure 18).
This figure presents all available information related to the 6 seals in question. Using
the equivalents established in Table 10, the fish signs in these texts can be used to
calculate the weights expressed by these texts.
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Figure 11. Texts from ICIT and weight equivalents based on fish sign identifications in
Table 14 and the weight Class combinations of weights found with the seals.

What is interesting about the texts in this cluster is that 5 of 6 bear Set 11 signs. Given
the proportions of Set 11 texts at Harappa we would expect only one of these texts to
bear Set 11 signs (Table 11).

Harappa Mohenjo-daro Lothal

Observed Set 11 Texts| 439 581 56
All Texts in ICIT 2452 1814 196
Percentage Set 11 17.90 32.03 28.57
Expected Set 11 1.08 1.9 1.7

Table 11. Set 11 texts frequency and proportions for Harappa, Mohenjo-daro and
Lothal with expected frequency of Set 11 signs give a cluster of 6 texts.
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This unexpectedly high proportion supports the conclusion that there is a link
berween Set 11 signs and weighes. While details are lacking, the Ser 11 signs in the
texts measure amounts that can be weighed using the cubic weight found with them.
If the system in Table 10 is applied to these texts the resulting amounts give us some
idea of the scale of the Harappa economy (Figure 19). The smallest amount weighs
13.4 g and the largest 89.1 g. We can be sure that at this scale the items of exchange
must have a relatively valuable.

E. What Do Things Weigh?

There are several Indus seals with complex M-clusters. If the arguments presented
above are accepted, the M-clusters should give us an estimate of the weights of items
being traded within the Indus network of exchange. The 5 examples given in Figure
12 were chosen because they are complex and are part of longer Indus inscriptions.
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Figure 12. M-clusters and the weight of items annotated by them using complete texts
with 8+ signs.
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There are several interesting features of these texts. To begin with H99-4064 has a
M-cluster is standard order that annotates 193 g. Because numerals precede nouns

in the majority of cases, this text might be measuring 196 g of V. The identity of
sign 806 is unknown. Another feature of this text is that signs 003, 900 and 032
are numerals representing positional notation. We know that the sign sequence 740-
405-590 does not collocate with numerals. This fact suggests that the positional

natation is referring to the M-cluster or that 1w may be the number of items that
weigh 196 grams (beads?).

M-0038 list the Ser 11 signs in the M-cluster in the reverse order that they are usually
given. It lists 55+27.6+138 g = 220.6 g. This indicates that the order of the Set 11
signs in M-clusters, while listed in order of magnitude, the normal order of largest to
smallest is not fixed in every case. The M-cluster measures 220.6 grams.,

L-087 is a rectangular seal with a three sign M-cluster. It measures 138+3.5g = 141.5
gand is ordered in the usual way with the largest weight first.

The same is truc of the sequencing of the M-cluster on H-012 with 55.2427.6+6.9
g=89%7g

So far the examples have been from Harappa, Mohenjo-daro and Lothal. These are all
well-known sites in the Indus valley. The final example is from Kish in Mesoportamia.
This is not an Indus site and there is only one Indus inscription from it. The M-cluster,
and in fact the entire inscription, is a typical Indus text. The M-cluster 003+220
occurs 20 times in all and can be found at Harappa, Mohenjo-daro and Kalibangan.
The M-cluster consists of 3x 6.9 = 20.7 g.

It is clear from these examples that M-cluster are common on scals, but there are also
hundreds of examples from tablets. M-clusters are not limited to a specific site or
artifact type. That is, M-clusters arc common components of Indus texts and indicate
a strong interest in metrology in Indus texts.

F. Summay

F. Summay

The pointofthis paperis that thereare systematic similarities berween thedistributions
of weights and the basic “fish” signs. Further, the distributions of both sets marches in
away tharadds force to the argument that they are related in meaning. Bonta's original
argument was first epigraphic based on contexts in inscriptions, second on linguistic
arguments connecting fish = weight=min = minas(minas is both ‘fishes’ and a well-
known system of weights known in antiquity from the Persian gulf Mesopotamia,



the Eastern Mediterranean as far west as Greece. Archacological evidence support the
fish as weights connection, showing special spatial relationships between inscriptions
with fish signs and weights. Finally, all lines of data converge on the relationship of
fish signs and weights as being closely related. The most logical pairing of fish sighs
and weights is given in Table 10. The resulting weights of items mentioned in texts
are relacively small weights, in keeping with Indus trading practises.
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Multifaceted studies of Indus seals:
style, technology, and inscriptions

Gregg Jamison

Introduction

Since their discovery heralded the announcement of a new ancient civilization
nearly a century ago, Indus seals and their inscriptions have captivated scholars and
the general public alike. As symbols of wealth and power, used by ruling clites to
legitimize and reinforce the social order (Kenoyer 2000), they are some of the best
evidence we have of Indus administrative behavior and control. Seals are also end
products of extremely complex, multi-faceted rechnological processes, the control
of which was also likely an important strategy of clite power and control (Kenoyer
2000). Despite the significance of both of these roles, Indus seals are perhaps best
known as the primary medium of the undeciphered writing system, the carliest in
South Asia and among the first widely used during the third Millennium BCE.
Numerous studies of the script often engraved on Indus seals have been influential
in our understanding of the Indus, having utilized many approaches and having
produced many interpretations concerning its linguistic affiliation, function, and use.
Collectively, this body of research represents one of the most significant long-term
arcas of study in the Indus.

Yet in spite of the considerable scholarly attention given the study of the Indus
script, especially linguistic and functional aspects of i, few studies have examined
and compared the technologics and techniques used to create inscriptions, including
those present on seals. This paper presents an introductory attempt to do so by
investigating the rechniques and carving styles used to engrave Indus seal inscriptions.
Building on my ecarlier rescarch (Jamison 2013, 2017, 2018) focusing on stylistic
variation in seal iconography, the study aims to identify patterns in morphometric
propertics of inscribed characters and full inscriptions on a sample of Indus scals.
This includes groups of seals identified in previous research as demonstrating high
levels of stylistic coherence, thought to represent the products of different artisans
and workshops. The current study is a pilot study to determine if similar patterns
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can be identified in carving styles and metric proportions of the inscriptions on these
seals, which can further strengthen the inference that they represent the products of
distinct workshops and artisans.

Using complementary methods of formal analyses, it has been possible to uncover
evidence of morphometric coherence in the inscriptions among a sample of seals
alrcady known to demonstrate stylistic and proportional parallels in iconography.
For the most part, these patterns apply to individual inscribed characters that are
duplicated on multiple seals. However, there are a few examples of similar sequences of
more than one inscribed character present on multiple seals, and a single, exceptional
example of a pair of seals with nearly identical iconographic carving styles and a high
degree of uniformity berween their inscriptions. The study has also identified marked
variation in the inscriptions on seals that are otherwise alike, especially in the carving
styles and proportions of animal iconography. Variability in the morphometric
properties of inscriptions can be explained by multiple factors and is compatible with
carlier studies of seal iconography focusing on similar phenomena.

Overall, the results of this study provide new insights into the technologies and
practices involved in creating Indus seal inscriptions. The results of this preliminary
study complement analyses of patterned variation in seal iconography, which resulted
in the identification of stylistically distinct seal groups thought to represent different
artisans and workshops. Taken together, the discovery of scals from multiple sites that
demonstrate morphometric coherence in iconography and inscriptions suggests that
production was undertaken by multiple artisans and workshops, within and among
different settlements and throughout the Indus as a whole. These interpretations can
be further evaluated in future research, using similar methods on a larger sample of
seals. Such studies are valuable methods for investigating the complex and important
relationship among seals, writing, and integration in one of the world’s earliest and
most unique urban socictics.

Background: Seals in the Indus Civilization

Most inscribed scals belong to the Harappa Phasc of the Integration Era (2600-1900
BCE), the chronological period associated with the apex of the Indus Civilization
(Kenoyer and Meadow 2010). It was during the Integration Era that the Indus reached
its greatest geographical extent, with diverse forms of material culture recovered
at dozens of sites of varying sizes, found in incredibly diverse environmental and
ccological regions. Detailed syntheses of the current state of Indus culture history
can be found elsewhere (see Kenoyer 2014 for an excellent summary), it will suffice
here to mention that seals in varying quantitics, types, and styles have been found



at multiple sites dating to the Integration Era. Unfortunately, many of them were
excavated and published prior to the use of careful stratigraphic controls, making
detailed diachronic analyses difficult in many cases, and impossible in others.

Thanks to long-term excavationsat Harappa, it has been possible to further sub-divide
the Harappa Phase into sub-periods that document the growth and development
of the site, along with changes in some craft traditions, including scals and other
inscribed materials (Table 1). Using this framework, it has been possible to correlate
some patterned variation in seal and inscription carving styles and techniques wich
change over time (Kenoyer 2006, 2009; Kenoyer and Mcadow 2010). In instances
where seals and other inscribed materials have been recovered from unknown and or
unreliable stratigraphic contexts, the Harappa scal chronology is a uscful comparative
tool that can be used to estimate which sub-period of the Harappa Phase a seal may
have been carved in. It has also been invaluable to contextualize and interpret the
incredible variation present in the full corpus of Indus scals and related inscribed
materials,

Period| Dates | Animal Motif | Inscription | Inscription
Carving Style |Carving Style| Orientation
3A 2600-
2450 BC Angular Curved Linear
3B 2450-
2200 BC Angular Curved Irregular
3C 2200-
1900 BC Natural Bold, Rigid Linear

Table 1. Indus Seal Chronology from Harappa (Kenoyer 2006, 2009; Kenoyer and
Meadow 2010).

Indus seals are diverse. They come in a variety of shapes and sizes, were fashioned
from different raw materials, using distinct technologies and production systems.
The iconography is also variable, as are the uses of writing and inscriptions. There are
seals with iconography and inscriptions, seals with only inscriptions, and others with
only iconography. This diversity can be understood through multiple perspectives,
including typology, morphology, and function to name a few. Numerous types of
Indus seals and related inscribed materials have been described and documented,
from the original excavations up to the present (Bishe 2015; Kenoyer 1998; Kenoyer
and Meadow 2010; Lal ez 4/ 2015; Marshall 1931; Mackay 1938, 1943; Possehl
1996; Rao 1985; Vars 1940). These typological classification systems have been
influenced by clear, easily identifiable variability in morphology, and to a lesser
extent, raw materials and production methods. It is also clear that seals and Indus
writing served different functions, another source of variation that has only recentdly
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been investigated in any systematic way (Kenoyer 2006). There are multiple sources
to consult for a detailed discussion of these and other marters related to variability of

Indus seals and history of their study (Jamison 2017; Kenoyer 1998; Posschl 1996).

The most common type of Indus scal, and onc that frequentdy depicts inscriptions
and iconography, are referred to as intaglio stamp seals (Kenoyer 2009). They are
called thus because the iconography and inscriptions are always carved in negative,
so that they create a positive impression when stamped against a soft material. This
is what distinguishes intaglio stamp seals from related forms of Indus inscribed
materials, including molded tablets, scalings, and seal impressions, which always
depict iconography and inscriptions in relief. Current research suggests at least some
of the inscribed materials in relicf were likely made by intaglio stamp scals and incised
tablets, which are also carved in negative from soft stone and can be used to make
positive impressions (Frenez and Tosi 2005; Kenoyer 2006, 2009; Parpola 2007).
Indus intaglio stamp seals are usually square or rectangular in shape, less than Sem
in any dimension, and fashioned from fired steatite or similar soft stones. Exceptions
to this exist, belying variability even within a single class or type of scal that is widely
distributed and recognized as being diagnostic of the Indus Civilization.

Since there is variation within the category of intaglio stamp seals, further distinctions
and classification is useful. At many Indus sites, the most common intaglio stamp
scals are square in shape, and usually depict an engraved obverse face that contains an
animal icon and short inscription. Most intaglio square stamp seals of this character
also have a carved knob, often called a boss, that is perforated on the rear face of the
seal. Much research has focused on the production of intaglio square stamp seals,
which were undoubtedly complex and required the use of non-local raw materials,
highly skilled carving, and sophisticated pyrotechnologies necessary to transform
soft steatite into objects that were durable, beautiful, and transmitters of culturally
significant information (Green 2015; Jamison 2012, 2013; Kenoyer 1998, 2009;
Konasukawa 2013; Law 2011; Mackay 1938, 1943; Rao 1985).

A wide variety of animal, geometric, anthropomorphic, and composite motifs
are present on intaglio square stamp scals, with some variation correlated with
diachronic patterning (Ameri 2013, 2018; Jamison 2018). Of these, the most
common is the unicorn, the well-known single-horned bovid depicted in profile.
There has been much discussion about the nature and origin of the Indus unicorn
and its origin (Kenoyer 2013; Parpola 2011), but the term is still appropriate because
of its widespread use. Regardless of its source and inspiration, the motif was clearly
important to the Indus people, as it is depicted frequently on seals and also appears
in other mediums, including painted ceramics and terracotta figurines (Kenoyer



2013). Because intaglio square stamp seals are the most common type at many sites,
they provide a more robust data source for comparative analyses and have been the
primary focus of earlier and current studics.

Approximatcly thirty years ago, the first detailed, comparative rescarch on variabilicy
in Indus seal carving styles was published (Franke-Voge 1991, 1992; Rissman 1989).
Using a combination of attribute analyses, distribution patterns, and statistical
methods, these studies identified patterns in the ways that unicorn seals were
engraved and adorned. More recent studies (Ameri 2013; Green 2016; Jamison
2018; Kenoyer 2009; Konasukawa 2013; Uesugi 2011) have further explored
variation in Indus seal carving styles and techniques and attempred to link them wich
diachronic distribution patterns, technologies and production methods, and the
people who made the seals. My dissertation research (Jamison 2017) focused on a
sample of published intaglio square stamp scals engraved with the unicorn morif.
Using methods of formal analyses, it was possible to identify groups of seals that
demonstrated clear evidence of stylistic and metric coherence in the carving styles
and techniques of the unicorn motif, These were inferred to represent the products of
different artisans and workshops, and the distribution patterns of identified groups
were complex and variable, suggesting a decentralized form of seal production and
use throughout the Indus as a whole, even if production was controlled and regulated
on alocal scale ( Jamison 2017). This research builds on my dissertation and provides
a way to test some of its interpretations by studying inscriptions on some of the scals
already identified, using complementary methods.

Methodology

The methods used in this research have been presented elsewhere (Jamison 2013,
2017) and consist of formal artribute and metric analyses of inscriptions on a
sample of twelve published intaglio square stamp seals from five Indus sites (Figure
1; Table 2). They follow and build on the methodology used in earlier studies to
investigate patterned variation in Indus scal iconography. In this study, analyses
included identifying and recording different carving styles of discrete elements of
characters that make up inscriptions, then describing the characteristics and style of
each character in an inscription. When possible, this included examining the profile
of and counting the number of cutting strokes used to engrave the characters. These
studies were supplemented by measurements of maximum length, width, and the
ratio berween them; including compositional elements of each characeer, individual
characters, and full inscriptions (Figure 2).
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This line of inquiry has been supplemented by a pilot study of morphometric
propertics of duplicate characters on multiple seals, using a computer software
program called Image]. The program is an open source image processing program
used for scientific morphometric analyses. It records two-dimensional X and Y
coordinates for sclected landmarks on high-resolution images and can be used on
multiple images of different samples. By using standardized landmarks and images of
known sizes and dimensions, it is possible to examine and compare variability among
multiple samples. These can be easily studied using various methods of statistical
analyses and provide a useful tool to examine variability and coherence in size and
shape. The program has been used in this study to test variation in the morphology
of shared characters of the script that are inscribed on multiple seals. A strength of
this application is that it facilitates quantitative analyses of angles and orientations,
of segments and full characters, that are not possible using standard methods of
measurement, and this is the first systemaric attempt to use it to study Indus scals.

The primary data source for this study are high-resolution images of Indus intaglio
square stamp scals published in all three volumes of the Corpus of Indus Seals and
Inscriptions (Joshi and Parpola 1987; Parpola ez al. 2010; Shah and Parpola 1991).
These represent the best data to conduct analyses using published images, as they
are comprehensive, containing seals from many Indus sites; are of high quality and
sufficient size for analysis, and contain valuable contextual information. Itis hoped to
be able to use some of this contextual information to identify scals housed in various
institutions in Pakistan, India, and beyond that can be analyzed directly in the future.
In the meantime, the published images from the CISI volumes is an excellent source
of data for this type of analysis.
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Figure 1. Map of Sites with Seals Discussed in the Text.

Kalibangan - Nindowari

Stylistic Group Seals |C/S//Excavation
Count |[Numbers
Harappa #1 3 H5, H6, H7
Mohenjo-Daro Tiger 2 |M289, M116
Mohenjo-Daro - Bagasra 2 |M104, BSR 6719
Mohenjo-Daro #11 2 |M747, M892
Mohenjo-Daro - 3 |M68, K2, ND1

Sum

12

Table 2. Seals from Stylistic Groups Analyzed in the Study.

121



122

Selecting a sample of seals for this pilot study was straightforward and simple. Only
seals from previously identified stylistic seal groups ( Jamison 2017) were chosen, for
several reasons. First, they have already demonstrated to be sufficiently preserved
and of high enough image quality and resolution to conduct formal analyses using
the methods outlined above. Second, choosing seals that have seylistic coherence
in iconography provides a simple and effective way to test if there is a correlation
between iconography and inscriptions in terms of stylistic and metric coherence
among multiple seals. Finally, using seal groups already identified and analyzing their
inscriptions is a way to further test the inferences that they represent the products
of different artisans and workshops. Though there is much work yet to be done,
preliminary results are encouraging and complement earlier work focusing on
patterned variation in Indus scal iconography.

Figure 2. Measuvements of Inscriptions and Inscribed Characters in the Stud)y.

Results

Preliminary analysis on stylistic seal groups that contain seals that have shared
inscribed characters has revealed evidence of morphometric coherence and variation.
Some correlate with similar levels of stylistic coherence in iconography, others do
not. In the following paragraphs I present a few examples of both patterns, which are
present on scals in stylistic groups from single and multiple sites. Some of the latter
have multi-regional distribution patterns that demonstrate links among different
sites and regions. It is important to reiterate that the results and inferences derived
from them are preliminary and represent a pilot study. The sample on which analysis
has been completed is not large, in terms of total numbers of seals studied and the
stylistic groups they are from. Further studies on more seals and stylistic groups is
necessary to strengthen or refute preliminary findings.



Nonetheless, the combination of various methods of formal analyses of Indus seal
iconography and inscriptions provide powerful tools to investigate how production
was organized, varied, and to develop explanatory models that can be tested against
archacological data. This discussion is organized in two sections. The first focuses
on groups that contain shared characters in their inscriptions that demonstrate
high levels of morphometric coherence. Following this, brief examples of inscribed
characters that are more variable are presented. Taken together, the results of the
current study complement those of my carlier research on patterned variation in
iconography and provide further support for the interpretation thar it is possible
to identify scals made by the same artisans and workshops using methods of formal
analyses, which can be further tested by analyzing the seals.

Stylistic Seal Groups with Morphometric Coherence in Inscriptions

One of the best examples of seals that demonstrate strong coherence in the
morphology and proportions of their shared inscribed characters comes from
Harappa. Three seals, classified as Harappa Group #1 in earlier studies, depict finely
engraved unicorns and standards thar are stylistically very alike (Figure 3). In fact, the
group is noteworthy for its high level of stylistic coherence ( Jamison 2017), with clear
parallels in the carving styles and proportions of most elements of the unicorns and
standards. This level of standardization in the execution of the unicorn, specifically
all of the decorative elements used to adorn ig, is rare in the corpus of published
unicorn seals. Further, the details on the unicorns’ face, head, and body, as well as
both aspects of the standard, are complex and finely engraved. By any measure, these
are very well-carved seals, produced by experienced crafts people with considerable
skill, and the fact that the iconography is so similar on all three suggests that the same
artisans made them.

H-5
Figure 3. Harappa Seal Group #1 ( Joshi and Parpola 1987).
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This group was included in the current study because two of the seals contain the
same inscribed characters, which are good representations of the finely engraved,
lincar sequences that characterize the inscriptions on all of the seals in the group.
Analysis of the duplicate characters reveals evidence of strong similarities in
morphology and proportions. These characters are fairly common in the corpus of
Indus inscriptions, and based on their morphology and multiple segments, would
have required a fair degree of skill to replicate to scale. Analysis was undertaken by
recording the maximum length and width of each character, as well as the small,
finely engraved circular segment at its midpoin, then calculating the ratios of length/
width between them (Figure 4). Though the maximum dimensions of length and
width for the characters vary, based on the overall dimensions of the seals and their
full inscriptions, the ratio of length/width is ncarly identical (Table 3).

Figure 4. Shared Characters on Seals from Harappa Group #1 with Measurements
(Joshi and Parpola 1987).

Measurement (cm) |H5-1 H5-6 |H7-1
Length 1 1.25] 1.26 1.3
Width 1 0.4 0.4 0.42
Length/Width 1 3.12:1 3.15:1 |3.1:1
Length 2 0.4] 041 0.39
Width 2 0.2 0.2 0.2
Length/Width 2 2:01§2.05:1 ]1.95:1
Table 3. Measurements of Length and Width and Ratios for Shared Characters on Seals
Sfrom Harappa Group #1.

Further evidence of the coherence among the inscribed characters is present in
morphometric analyses using the Image] program. Using images of each shared
character, scaled to the same standardized dimensions, a total of six landmarks
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on each were analyzed. The X and Y coordinates of each chosen landmark on the
three characters were recorded and plotted to facilitate comparative analyses, They
represent the spatial relationships among the different carving strokes, segments and
angles that make up cach character. Overall, the data are very similar, particularly
the relationships among the values recorded for each landmark. Minor variation in
absolute values needs to be further explored, and the sample size is not robust, but the
data, most casily shown graphically, show that all three characters are alike in their
morphometric properties as well (Figure 5).
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Figure 5. Morphometric Analysis of Shared Characters from Harappa Group #1 (afier
Joshi and Parpola 1987).

Taken together, the results of this analysis provide further evidence of strong
similaritics among the scals in this group. Not only are they stylistically alike, but their
inscriptions, which are comparable in proportions and orientation, contain duplicate
characters that are nearly identical in their morphometric properties. These levels of
coherence strongly suggest that the same artisans crafted the scals, including their
iconography and inscriptions. Itis not possible to determine whether one or multiple
individuals where involved in production and based on the results of carlier work
(Jamison 2013, 2017) it is unlikely that different crafts people could have produced
seals thar are so alike in their carving styles and morphometric properties. Morcover,
it appears that the artisans who made them were highly skilled. This inference is

H7-1

Morphometric Analysis of Shared Characters from Harappa Group #1
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based not only on seylistic and metric coherence in the iconography and inscriptions,
but also the finely carved derails and regularly spaced, linear inscriptions. Similar
phenomenon can be scen with at least ewo other examples from other seylistic groups.

Another stylistic scal group that demonstrates high levels of coherence among their
inscriptions is comprised of a pair of seals from Mohenjo-Daro. The seals both depict
tigers, and recent research (Jamison and Ameri, in preparation) has uncovered
clear evidence of stylistic coherence among them. Visible similarities in the carving
styles of most elements of the animals’ bodies are present, including small, finely
engraved details on the faces, bodies, and claws (Figure 6). The number, placement,
and orientation of the incised lines that decorate the animals’ bodies and distinguish
them as tigers are nearly identical. Both seals also contain undecorated troughs with
similar tool marks and orientations. To date, they represent the only stylistic group
identified that depicts tigers, and simple visual inspection confirms that the ways in
which the iconography was carved and decorated is quite similar. Analyses of their
inscriptions reveals similar patterning worth further discussion here.

The reason this group was included in the current study is because of their
inscriptions. Though not duplicates, they do contain four of five shared characters.
The characters occur in the same sequence on both seals, and the overall dimensions
and orientations are comparable, with only minor variation. Both inscriptions
are regularly spaced and lincar, deeply engraved, with clear, well carved characters
(Figure 6). This is fairly uncommon in the corpus of published Indus seals. There are
not many examples of duplicate inscriptions on multiple scals, or many with similar
sequences. Further, this is the only stylistic group identified in my earlier studies that
contains multiple shared characters, and it appears on seals with an animal motif that
is also not common. Including this group in the current investigation was a good
way to examine inscriptions in a more thorough manner and explore iconographic
coherence among scals with motifs other than unicorns.



Figure 6. Tiger Seal Group from Mobenjo-Daro with Multiple Shared Characters (afier
Joshi and Parpola 1987; Shah and Parpola 1991).

Analyses of measurements of length, width, and especially ratios among the shared
characters has revealed clear evidence of coherence among them (Table 4). The ratios
of length/width among three of the four shared characters are nearly identical, even
though two of them contain multiple segments thart require multiple carving strokes.
Minor variance in the fourth is at least partially influenced by its placement at the
beginning (or end) of the sequence. Considering that these characters are small, often
contain multiple segments, and were carved by hand, some variation can be expected
among multiple seals, even those made by the same artisans (Jamison 2017). In
light of this, the coherence among them is even more impressive. Morphometric
analyses (in progress) using Image] sofeware should provide further insights into the
similarities and differences among all four shared characters on both seals.

Seal |c1 L |Jaw |auyw |ch aaw |cyw
(em) J(em) (em) J{em)

M289 11] o0ss] 201 097] o058]1.67:1

M1166 1.02] 0.52]1.96:1 0.92] 0.55]1.67:1

Seal 3L |3w |auw [car  Jeaw [cauyw
(cm) |(cm) (em) l{em)

M289 0.38] 0.27]1.411 0.93] 0.49]1.9:1

M1166 0.33] 0.24]1.38:1 0.91] 0.47]1.94:1

Table 4. Measurements of Length, Width, and Ratios of Shared Characters in the
Mohenjo-Daro Tiger Seals Group.
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This pair of tiger seals from Mohenjo-Daro is among the best examples of stylistic
and metric coherence identified to date. Similarities among the carving styles and
proportions of the animal motifs, one of the most unique and significant in Indus
seal iconography (Jamison and Ameri, in preparation) represent one of only a few
that do not depict the unicorn that has been identified. Morphometric coherence
among multiple duplicate inscribed characters that appear in the same sequence on
the two seals is also uncommon and important. As with the first group from Harappa
discussed above, this pair of tiger seals from Mohenjo-Daro also provides support for
the interpretation thar in some instances the same artisans carved iconography and
inscriptions, and that it is possible to identify their products through formal analyses.
A final example highlights further evidence in support of these inferences.

The last stylistic seal group that demonstrates coherence in inscriptions is a pair of
unicorn scals, one cach from the sites of Mohenjo-Daro and Bagasra (Figure 7). The
group was identified in carlier studies (Jamison 2017) and is defined on the basis of
eight shared arttribute styles of the unicorn and standard. Of these, several elements,
including the eyes, unadorned necks, and snouts, are distinct and their combinations
are withoue clear parallels in other stylistic groups identified to date. Minor variations
in other clements demonstrate less coherence that the two examples discussed above,
a pattern compatible with earlier research on patterned variability in unicorn seal
carving styles (Franke-Vogr 1991, 1992; Green 2016; Jamison 2017; Kenoyer
2009; Rissman 1989). Some of this can be explained by minor, likely unintentional
differences in carving strokes, and in the case of the ears, the placement of the
inscriptions above them. Nonctheless, the appearances of the unicorns are much
more alike than different, and the multi-site distribution pattern is one of many
identified that represents seylistic seal links among different sites and regions.

This group was included in the current study based on lower level of stylistic coherence
(compared to the two examples discussed above), its multi-regional distribution
pattern, and the presence of asingle duplicate inscribed character presenton both seals
(Figure 7). It should be mentioned that there arce actually likely ewo shared characters
in the inscriptions, but one is damaged on both seals, due to its position at the end (or
beginning) of the sequence. In any case, the shared character that is present on both
seals is located in the same position in the inscriptions, is one of the most common
in the corpus (Mahadevan 1977; Parpola 1994; Wells 2015), and is engraved tightly
within linear inscriptions that appear to have been made using similar tools and
carving strokes. The analysis of the inscriptions, specifically the shared character,
provides a means to evaluate whether reduced levels of stylistic coherence in animal
iconography correlate with less coherence in inscribed characters.



BSR 6719

Figure 7. Mobenjo-Daro - Bagasra Seal Group with Shared Characters and
Measurements (after Parpola and Joshi 1987: Bagasra Seal Image Courtesy of MSU
Archives).

To be sure, one example is not statistically significant, but in this case, the proportions
of length/width of the shared character are actually very similar (Table 5). The
length/width ratios are for the full characters, not their segments, and reflect
similarities in the overall proportions. Morphologically they are also comparable,
though the morphometric values using the Image] program are more diverse that
those presented above for the group from Harappa. This is most clear in the two sets
of parallel carving strokes that emanate from the top of the U-shaped main segment
of the signs, and at its base, where the character on the seal from Mohenjo-Daro is
wider and with a different angle.
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Seal Shared Shared L/W Ratio
Character |Character
Length Width
(cm) (cm)
M104 1.01 0.49]2.04:1
BSR 6719 0.75 0.37]2.02:1
Table 5. Measurements of Length, Width, and Ratios of the Shared Character in the
Mobhenjo-Daro — Bagasra Seal Group.

These differences do not inherently indicate that the characters or full inscriptions
were carved by different artisans. Overall, they are minor and may simply reflect
minor variation in the carving strokes used to create them, concerns with the
amount of space available to engrave them, or a lack of concern about crafting them
to identical proportions and morphology. The unicorns and standard on this pair
of seals demonstrate slightly more variation than the other two groups discussed
above, perhaps the fact that they have a shared inscribed characrer that is very similar
proportionately but more diverse morphologically is not surprising. Further, there
are other groups with greater and lesser stylistic coherence that demonstrate more
variation in inscribed characters than this or the previous two examples already
discussed.

Stylistic Seal Groups with Morphometric Variation in Inscriptions

Thus far two stylistic groups have been analyzed that contain shared characters in
their inscriptions, both of which demonstrate more morphometric variation than the
examples described above. The first of these is a pair of unicorn seals from Mohenjo-
Daro (Figure 8). Both are fragmentary but maintain enough iconography and
inscriptions to facilitate formal analyses. The group was originally identified during
earlier research (Jamison 2017) and classified as Mohenjo-Daro Group #11, defined
on the basis of shared carving styles of all unicorn elements that are intact, including
unique methods of carving the halters, pizzles, legs, and hooves. Both seals also depict
engraved testicles between their rear legs, which previous research by Kenoyer (2009)
has determined in not common among Indus unicorn seals. More broadly, the scals
are engraved with angular carving styles that stand in contrast to the smooth, rounded
engraved surfaces of many unicorn scals. Current rescarch (Jamison 2017; Kenoyer
and Meadow 2010) suggests that this may be associated with changes in carving
styles over time, with bold, angular carving styles, such as seen on this pair, being
associated with the first half of the Integration Era (2600-1900 BCE). This group
was chosen for analysis in the current study based on the presence of two shared
inscribed characters.



M892 M747
Figure 8. Mohenjo-Daro Seal Group #11 (Shab and Parpola 1991).

Both inscriptions are distinctive in that their orientations are not linear and contain
characters in two registers. In appearance the inscriptions are more variable than many
others in identified stylistic groups, another reason this pair was chosen for analysis.
The measurements of length, width, and the ratios between them are more variable
(Table 6), and there are clear differences in their morphology and orientations as
well. Cut marks and carving strokes visible at the ends of the engraved surfaces are
also distinct. Morphometric analysis has also verified that the shared characters are
much more diverse, with recorded X and Y coordinates for each of the ninelandmarks
analyzed using the Image] program being much more variable than those discussed
above (Figure 9). Taken together, these shared characters represent casily identifiable
variation that contradicts the higher levels of stylistic coherence in the animal morifs.

Morphometric Analysis
of Shared Characters
From Mohenjo-daro

Seal Group #11
d 5
7
. 5
-a'
4

Figure 9. Morphometric Analysis of Shared Characters from Mobenjo-Daro Seal Group
#11 (after Shah and Parpola 1991).
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Seal Shared Shared L/W Ratio
Character |Character
Length Width
(cm) {em)
M747 0.86 0.66]1.3:1
M892 0.52 0.4411.2:1

Table 6. Measurements of Length, Width, and Ratios of the Shared Character in
Mohenjo-Daro Seal Group #11.

It is not possible to confidently explain this pattern of increased variation in the
inscriptions at present, though multiple potential sources can be identified. In this
case, the variance is at least in part explained by the location of the shared characters
within the larger sequence of the inscriptions on each seal, but even when this is
taken into account, they are still distinct in their morphology and style. It is possible
that the animals and inscriptions were carved by different artisans who worked on
different production tasks within the same workshop. Alternarively, the inscriptions
could have been engraved by the same artisans using different tools. Earlier studics
(Jamison 2012; Kenoyer 2004, 2005) have demonstrated that different tools create
distinct engraved surfaces, and that tools can become dull quickly even when carving
soft stones such as steatite that were used to make the majority of Indus seals. Another
possible explanartion is that the variance is simply a reflection of the difficulties
associated with replicating to scale small, often complex signs on multiple seals, and
that doing so was not an important strategy of Indus seal production. Evaluation
of these explanations is difficult based on archacological evidence alone; however,
it is possible to examine the tools used to engrave iconography and inscriptions by
studying the seals themsclves.

Another example of a stylistic group with greater variation in inscriptions is a trio of
unicorn scals, one of the most significant identified in my carlier studies (Jamison
2017). It is comprised of four seals, of which three, one each from the sites of
Mohenjo-Daro, Kalibangan, and Nindowari (Figure 10), contain shared inscribed

characters.



Figure 10. Seals with Shared Characters from the Mobenjo-Daro - Kalibangan -
Nindowari Group (Joshi and Parpola 1987: Shah and Parpola 1991).

In addition to its complex distribution pattern (three sites from different regions,
unique among stylistic groups), the seals also depict unique carving styles and
combinations of multiple elements of the unicorn and standard nort seen in other
groups. These include distinct seyles of heads, eyes, necks, and standards, and they
also contain engraved testicles between the rear legs. This group was included in the
current study for all of these reasons.

The inscriptions on the three seals are diverse, varying in the number of characters,
registers they are engraved in, overall dimensions, and the proportions of signs that
comprise them. Each contains a single shared character, which is among the most
common in the Indus writing system (Mahadevan 1977; Parpola 1994; Wells 2015).
Like the inscriptions more broadly, the shared characters on the three seals are
variable. They appear in different positions in the sequences of signs, are different
in dimensions of length, width, and their proportions, and are also distinct in
morphology (Table 7). Visible differences in tool marks and the characeristics of
their engraved surfaces (especially depth) can also be seen.
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Seal Shared Shared L/W Ratio|
Character |Character
Length Width

(cm) {cm)
KLB2 1.15 0.66]1.74:1
M68 0.87 0.54]1.61:1
ND1 0.89 0.46]1.93:1

Table 7. Measurements of Length, Width, and Ratios of the Shared Character in the
Mohenjo-Daro— Kalibangan — Nindowari Seal Group.

Simply put, the inscriptions are much more variable than the unicorns and standards
in this seal group. Possible explanations for this are the same as those discussed above
and require further testing, though this group is comprised of scals from muldple
sites and regions, so the possibility that different artisans were involved in production
may be greater. On the other hand, the seals are still stylistically and proportionately
coherent, and previous research (Jamison 2017) suggests that this represents a
workshop or artisan carving style. Based on visual comparison of the shared characters
present on all three scals, their respective positions in the sequences are likely a major
source of the variation observed. Regardless of the explanation of why they are diverse,
these shared characters provide further support for the interpretation that not all
identified stylistic seal groups have similar levels of coherence and standardization in
iconography and inscriptions.

Discussion

Preliminary results of this pilot study examining shared inscribed characters among
seals in previously identified stylistic groups are compatible with carlier research on
variability in the carving styles of animal iconography. There are groups that contain
strong similaritics in the carving styles of animal motifs and inscribed characters,
evidenced by formal analyses of morphology and metric properties. These include
seals with unicorn and tiger iconography, from single and multiple sites, most
of which appear to have been made by skilled artisans. Multiple levels of seylistic
coherence present on these seals suggest the same artisans made them, including
engraving animal iconography and inscriptions, and provide insights into how
production was organized and varied. The results support earlier interpretations that
seals were produced by multiple artisans and workshops within and among different
settlements (Jamison 2017), and the identification of morphometric coherence
among shared inscribed characters suggests that in at least some cases, the same
artisans were engraving iconography and inscriptions.



On the other hand, there are examples of groups of stylistically similar seals with
greater variation in morphometric properties of their inscriptions, specifically shared
characters that appear on multiple scals. Hypotheses for this diversity has been
discussed above and includes multiple factors including different artisans carving
iconography and inscriptions, different tools, difficultics in replicating inscriptions
to scale on multiple seals, or that doing so was not an important strategy in Indus
seal production. These require further testing, preferably on the seals themselves.
What is important to reiterate here is that there are varying levels of morphometric
coherence in inscriptions, even among seals that are stylistically similar in terms of
animal iconography. Further, there is no direct correlation between iconographic and
inscription morphometric coherence. A few of the groups discussed in this rescarch
do demonstrate high levels of coherence among iconography and inscriptions, others
do not. Overall, the data underscore the complex patterns of coherence and variation
that are present in Indus seals and support the use of methods of formal analyses for
investigation them.

A multi-faceted rescarch program that combines formal analyses of iconography
and inscriptions, including attribute analyses, measurements of and ratios of length
and width, and computer-aided morphometric analyses are powerful tools for
examining the nature and scale of patterned variation in Indus seal production.
Ethnoarchacological studies focusing on replicating Indus seals (Jamison 2013,
2017) indicate that at least some variation in scal production can be explained
by idiosyncratic carving styles among different artisans. Seal carving by hand is
analogous to handwriting; everyone docs it differently, even when doing the same
thing. The methods used in this study have been used to test these interpretive models
of how and why seals are diverse and variable in their carving styles and proportions.
Though the sample analyzed here is not large, preliminary resules support my carlier
studies and can be used in future research to strengthen or refute these provisional
interpretations.

The methods used in this study are casily replicable, can be used on images, and can
be applied to the study of other forms of Indus inscribed materials. They also generate
quantitative data sets that can be used in comparative analyses to evaluate variation
and standardization within and among previously identified stylistic scal groups.
Considering that there are very few stratigraphically excavated seal workshops or
other production signatures known from archacological contexts, comparative
studies of seals represent the best way to understood how production was organized
and varicd, within and among different scrtlements. This methodology is a novel,
innovative way to do so, and though the preliminary findings discussed here are a
good first step, there is still much work to be done.

The first major goal in future investigations is of course to create and study a larger
sample for analysis. More scals need to be examined, including those from previously
identified stylistic groups not included in the current study. The scope of investigation
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can also be expanded beyond shared duplicate characters on multiple seals, as they are
generally few in number and are only present on two or three seals; to include full
inscriptions. Morphometric analyses on full inscriptions can provide further evidence
of patterns that may relate to carving styles and techniques used by individual artisans
that build upon the few examples discussed here. Morphometric analyses can also
be applied to animal iconography to create a more robust, quantifiable comparative
data set helpful in identifying signatures in the carving styles of different artisans and
workshops that have not previously been explored.

The utility of studying scals as opposed to images of them has been alluded to
throughout this research as well. The use of high-quality images is advantageous in
some respects, particularly in being able to measure small, finely engraved clements,
conduct computer-aided morphometric analysis, and conduct comparative studies
on multiple seals. The ability to study seals, however, provides additional information
not often present in images of them, including investigations of tool marks, raw
materials, and other signatures of production. These data can supplement the
methods applied in this and my carlicr rescarch to identify additional patterning
associated with different artisans and workshops, including multiple aspects directly
correlated with technological aspects of production. Another crucial future rescarch
direction is a more critical analysis of archacological context and chronology, using
original records from excavations, and when these are insufficient or incomplete,
the comparative scal chronology from the HARP project discussed carlier. These
investigations are necessary to identify additional patterns associated with workshop
and artisan styles, if possible, and to correlate variability in carving styles and
techniques with changes over time and space. All of this research will greatly aid in
the continued investigation of the organization of Indus scal production and help
further evaluate and refine the preliminary resules discussed here.

Conclusions

Scals and inscriptions are diagnostic components of the Indus Civilization (2600-
1900 BCE), the focus of many studies over the past century. Collectively, this body
of work has contributed significantly to our understanding of the Indus, yet many
questions remain unanswered, in part because the script has yet o be deciphered.
This research has examined Indus scals in a novel way, by focusing on variation in
carving styles and morphometric propertics. Using complementary methods of
formal analyses developed and employed in earlier research, this study has examined
and compared inscriptions among scals in previously identified stylistic groups
with shared styles of animal iconography. By examining animal iconography and
inscriptions, it has been possible to identify patterns of coherence among both,
present on multiple seals, that strongly suggest that the same artisans produced them,
The identification of groups of seals likely made by the same artisans provides crucial
insights into how production was organized and varied.



Preliminary results also demonstrate varying levels of coherence among identified
stylistic groups in terms of iconography and inscriptions. Some examples
demonstrate strong coherence between both, others have greater variation among
animal iconography, and a few have less coherence among their inscriptions. Taken
together, the results underscore the complex nature and scale of variation in Indus
seal production strategies and techniques. The results of this pilot study complement
carlier rescarch on variation in Indus seal iconography and provide clear directions
for future research. Such studies are necessary to learn more about the important
roles of seals and writing in the Indus Civilization, and its relationship to larger
issues of sociopolitical organization and control. Until the script is deciphered,
detailed comparative studies of seals provide crucial windows into the organizational
dynamics of South Asia’s carliest urban civilization.
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Survival of Harappan Crocodile Cult
in Present-Day Gujarat and Sindh

Asko Parpola

Preliminary note

Dr Kaleemullah Lashari, Chairman of the Management Board for Antiquitics and
Physical Heritage, Government of Sindh, kindly invited me to read a paper at the
conference on the Indus script held by the National Fund for Mohenjo-daro on
January 9-11, 2020, at Mohenjo-daro. “The organizers feel happy o undertake the
costs of the international and local travel along with the hospitality in Pakistan.

In case you are constrained to attend the conference, despite the great desire of the
people of Sindh, who want to sce you, we would certainly like to have your paper for
the conference”, wrote Dr Lashari.

I visited Mohenjo-daro for the first time in January 1971, and have been
there several times after thar, last during the second international Mohenjo-daro
conference in 1992, I would have liked to return to Mohenjo-daro now and to
participate in the Indus script conference in person, and [ am really sorry that my
present health condition unfortunately does not allow this. Yet I am grateful for the
opportunity to present a paper at the conference in absentia .

' In an international workshop on “The Harappans in Gujarat” held at Bhuj, Kutch,
Gujarar, in January 28-31 2010, I read a paper entitled “Crocodile in the Indus
Civilization and later South Asian tradition”. That paper was shortly afterwards
enlarged into a more comprehensive account of 58 printed pages, published in 2011
in Japan and reprinted in 2012 in India. For the Proceedings of the Bhuj conference
I submitted sclections from that wider paper most relevant to the conference theme
“Harappans in Gujarat™. This shorter paper covers the most significant resule of my
crocodile studies, namely finding concrete evidence for the survival of Harappan
religion through four thousand years to the present day, which testifies to the tenacity
of ancient religion in South Asia. Eight years have passed, and the Proccedings of the
Bhuj conference have not appeared. I therefore decided to enlarge this unpublished
gist of my Bhuj paper by adding a reference to the similar continuation of the
Harappan crocodile cult until very recently even in Sindh, and to present this paper
at the Indus script conference in January 2020 at Mohenjo-daro.
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The tribal crocodile cult of southern Gujarat
In his 1902 Census report of the Baroda State, Jamshedji Ardeshir Dalal, noted that

In Baroda the crocodile god, Magar Deo, is worshipped once a year to protect men
and animals from the attacks of these monsters, and also as a preventive against illness.
The deity is represented by a picce of wood in the form of the animal, supported on
TWO Posts *.

Some of the wild tribes in Baroda, to avert injury to men and animals as well as
sickness, worship Magardeo in the form of a picce of wood shaped like a crocodile
and supported on two posts .

In 1969, Dr Eberhard Fischer of the University of Heidelberg and Shri Haku Shah
of the Tribal Research and Training Institute at the Gujarar Vidyapeeth documented
in fair detail this crocodile cult of southern Gujarat. They were not aware of Dalal’s
reference to it, believing that they had discovered a previously wholly unknown cult.
Fischer and Shah made three field trips by jeep and visited more than fifty villages
of the Choudhri, Gamit and Vasava tribes in the tribal arcas of the Surat Districe,
documenting their sanctuaries, ways of making the wooden statues of the crocodile
gods and interviewing their oracle priests (bhagat) and other informants on their
significance and cult. The results were published in 1971 in a jointly authored
booklet entitled Mogra Dev: Tribal crocodile gods. In what follows, | summarize their
most important findings.

There is both communal and individual worship of the crocodile gods. Among the
principal reasons for communal worship is getting cows and milk, and also offspring
and good crops.

In Devalpada village, people told:

The cows from this village were not giving milk and they were not having calves., After
installing this crocodile, we got milk and calves.

In Amba village:

This crocodile has been installed because the people did not get sons. The tiger was
eating their cattle and the crops were spoiled. The (crocodile) god proved good and
true. All twelve months they worship the crocodile.

*Dalal 1902: 1, 157 as quoted in Crooke 1912: 9a.
*Dalal 1902: 1, 157 as quoted in Crooke 1926:377



In Jamkhadi:

Four buffaloes have come to my house. They have been sent by bela mogra ['cool
crocodile’]. (The god) cool crocodile comes walking and gives. Human beings drink
milk. - Man’s life is like mogras life. That is why we offer milk to the crocodile as
well®.

Individuals usually install crocodile icons to get children.
In Singhpur village, people told:

This man had no sons. When he was old (about 70 years ago), in his dream the
crocodile-god said: "Put me) and the man got the crocodile made and installed.

In Sakerda village:

One woman was getting no son. She took a vow that she would install a crocodile
and worship it after having born a son. That was before 45 years. She got a son and
installed this crocodile. -- Manyo Bhondo had no sons. When he had gor his first son,
he installed the crocodile. That son is still alive’.

The crocodile god helps in sorcery and illness as well.

In Bhatvada village people told:

If a ghost or a witch has entered someone’s body, he will worship. When such a person
has become all right again, he will relieve himself of the vow taken when ill®,

The mode of worship was explained as follows in the villages near
Mandvi.

All Chodbhris install such {(undecorated one-headed) crocodiles, usually once a year.
The time is usually maba amas [new moon] in February. The village carpenter makes
all the crocodiles. The wood is not worshipped before the crocodile is installed.
Where the crocodile image is erected, one goat is killed and wine is offered. The

"Fischer and Shah 1971: 39-41.
Fischer and Shah 1971: 39.
Fischer and Shah 1971: 41.
"Fischer and Shah 1971: 38.
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priests and others drink wine as well. Besides wine, milk is among the major offerings
to the crocodile’.

Fig. 1. A wooden tailed crocodile image set on a pole. After Fischer & Shah 1971: 14.

The rescarchers wanted to have a crocodile image for the museum. A bhagat
hesitatingly agreed to the carving of a crocodile, after he had been promised the
working material (including a wood block of teak tree ritually felled for the purpose),
the articles necessary for the installation ceremony, and a fee for his work. The carved
crocodile had to be formally installed, even if it went to a museum later on. This was
considered essential by the bhagat.

In the evening, the ground under a tree near a broken well was cleared and
made even, and the crocodile was placed on its supporting post. Then it was taken
down and sprinkled all over with water, and finally fixed to the post. The bhagar
muttered in Gujarati to the crocodile a formula ending in the words "Goddess
Crocodile, we offer you worship”. Then he sprinkled grain on the crocodile and
deposited another handful of grain in the central shallow depression of its body.
A coconut was offered, then broken on a stone, and its two parts placed near the
post. A cock was placed in front of the post and then killed with a sickle by a helper.
Vermilion and oil were mixed in a bowl and smeared on the crocodile and the post
with coconut fibres. Women from the neighbouring houses then gathered around the
crocodile and sung a song of a marriage procession for it, mentioning the new owner
as the bridegroom who has come to fetch Hela Mogra vo his village. Then rice was
once more offered to the crocodile, wine was poured on the ground in front of it, and
the bhagat uttered:



If children are asked, give children; if money is asked, give money; if grain is asked,
give grain; if service is asked give service; give everything asked for. We offer you
worship, gift of chicken, gift of coconut, gift of rice, offering of wine is given.

The cock was plucked, cut into picces and roasted. The liver and the heart were
offered to the crocodile with some drops of wine, while the participants had a small
feast with the chicken and the left-over wine®.

Fig. 2. Wooden crocodile icons set on poles in Devlimadi sanctuary. After Fischer &
Shah 1971: pl. 2. Photo Eberhard Fischer.

The majority of the wooden crocodiles were found in groups in the sancruaries of
Dudhmogra (Mandvi Taluk), Devlimadi (Songadh Taluk) and Devmogra (Zagbara
Taluk). Often there were just one or two crocodiles in sanctuaries, not in the
immediate vicinity of the village but at some quiet spot near places of worship of
other gods or ancestors. They were always near the ficlds, rarcly near a creck or warter
pond, and usually under a group of trees or under a roof, on wooden posts: there
should be shelter over the crocodile to keep it cool”. Most of the images were old
and not much cared-for, but to a few of them cocks, grain, food or money had been

offered recently. This reflects the gradual discontinuation of the cult",

*Fischer and Shah 1971: 18-32.
?Fischer and Shah 1971: 13, 17.
"Fischer and Shah 1971: 17.
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The icons have two basic forms. The Chodris of the Mandvi Taluk erect a
relatively realistic crocodile with one head, a body (octagonal in section) and a ail.
The body, which is octagonal in section, is usually ornamented only with grooves
imitating reptile scales. The crocodile revolves on its post: it is thought to be alive,
to sce with its eyes, to be able to turn around. The mouth of the crocodile should
point towards the sunrise; if it points to the north or the sunset, something bad is
to happen. There are also stories that it has bit hands thar have been pur into its
mouth'!.

The Gamits and Vasavas also make wooden crocodile figures mounted
on poles, but these usually have one body and a crocodile head at both ends. The
body, which is square in section, is ornamented with relicf or chisclled motifs™. The
ornamental motifs are usually the sun and crescent moon, followed by two horse
riders separated by a standing figure. Other aquatic animals form the next common
scene, while less frequent motifs include birds and cattle.

Gamirt informants in Ghoda village near Songadh commented the two-headed
images as follows:

Mogra is a couple by itsclf: onc side is male, one side is female',

From this it appears thac this image type has replaced an older pattern of two
crocodile images. The fact that quite often two crocodiles are standing together was
explained in Karoli:

There must be two. As we are men and women, we have to install two'®,

One is reminded of what Francis Buchanan Hamilton in the beginning of the 19th
century reported from Purneah in Bengal:

[a water tank was] dedicated to a saint, and inhabited by a pair of crocodiles which
arc identified with the saint and his wife'".

In some places, however, the crocodile can be accompanied with a pole instead of
a second crocodile... Chhania Holia explains it [like this]: “This kbambh, pole, was
installed together with mogra, crocodile. Itis called magra nu jody, crocodile’s partner

YFischer and Shah 1971: 13-14, 17.

2Fischer and Shah 1971: 15.

BFischer and Shah 1971: 38.

“Fischer & Shah 1971: 37,

*Buchanan Hamilton quoted in Crooke 1906: 112,
“Fischer & Shah 1971: 38,



(pair). Khambh is husband, mogra is wife. It was like this in the old sanctuary as well...
It is the same with human beings in the house: it needs a couple'®!

The pole is of the same height as the crocodile, square in section, chamfered and ends
on top in spherical form"",

The installation ceremony ends in sindur being applied on the crocodile and the post,
in women singing a wedding song of the crocodile goddess & feasting™.

Many legends connected with the history of the crocodile cult and its origin
are reported by Fisher and Shah. Some of them are reflected in the rider images
carved on the two-headed crocodile images. On this basis, the researchers came to
the following conclusion:

The tracing of tribal cultures of Gujarat to prehistoric findings, seems to us out of
place and in a future analysis we shall show, that elements from these tribal cultures
tend more to be degenerated forms of much later traditions racher than stagnated
primitive cultures'.

A unique painted potsherd excavated at Amri in Sindh, attesting
to the Harappan background of the Gujarati crocodile cult

Fischer and Shah are thus clearly opposed to the opinion of Sir John Marshall who,
after quoting some beliefs and practices connected with the crocodiles in South Asia
in historical times, came to the following conclusion:

The foregoing facts respecting the present-day worship of these animals afford, of
course, no proof that they were similarly worshipped five thousand years ago. In a
country, however, which is as conservative as India, particularly in regard to its religious cults,
these facts are not withour real significance; and when we find, as we do, that most of the
clements which make up this prehistoric religion [of the Indus Civilization] — so far as we
can at present analyse them — are perpetuated in later Hinduism, we are justified in inferring
that much of the zoolatry which characterizes Hinduism and which is demonstrably non-
Aryan, is also derived from the prehistoric age™.

"Fischer & Shah 1971: 16. AP: The pole as described here resembles the shape of
the linga statues.

*Fischer & Shah 1971: 30-31.

“Fischer & Shah 1971: 7-8.

*Marshall 1931: 1, 73.
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Fig. 3. A unique Mature Harappan painted pot fragment excavated at Amyi, lower Sindh, Period
111, representing a fish and two crocodile icons set on poles, After Casal 1964: 11, fig. 75 no. 323.

Marshall of course did not know of the study of Fischer and Shah published 40 years later. But
nor did Fischer and Shah know of the evidence excavated ar Amri in the lower Indus Valley by
Jean-Marie Casal, which was published in 1964.

The incompletely preserved Mature Harappan painted por found by Casal at Amri depicts a
fish, a small dot-in-circle and an indistince (animal?) figure, and in addition two long-snourted
crocodiles that have a pole-like extension projecting in a 90 degrees’ angle from their lower
body to a painted border that can be interpreted as the ground™.

When lincluded the picture of this potsherd in my book Deciphering the Indus script published
in 1994, 1 wondered about the meaning of these projecting extensions, and looked for an
explanartion in Casal’s excavation report, but in vain, for he does not discuss the motif
in any detail.

Later, when studying Fischer and Shah’s document of the Gujarati crocodile culr,
this puzzling potsherd came to my mind. The Gujarati crocodile images installed
horizontally upon upright poles fixed to the ground perfecty clarify this unique
Harappan painted scene. The potsherd also shows two crocodile icons, which agrees
with the Gujarati custom of often installing two crocodile icons to represent them
as man and wife. Without this single potsherd from Amri, we would not be able
to project the present-day Gujarati crocodile cult back to Harappan times. Gujarat
belonged to the Harappan realm, being closely connected with Sindh, and tribals
living in its remote jungle villages are the most likely people to have preserved
stagnated prehistoric cults. In my opinion, we have here a fairly clear proof that
Harappan religion could in such circumstances survive even 4000 years after the
collapse of the Indus Civilization. This means that South Asian religious practices

HCasal 1964 11: fig. 75 no. 323.
“Parpola 1994: 180 fig. 10.1 ¢.



attested much earlier, in Vedic texes (¢. 1200-400 BCE) and other Sanskrit literature,
can very well be of Harappan heritage.

Other evidence of Harappan crocodile cult

The Amri potsherd is unique in showing that the Harappans made crocodile icons
set on poles, such as are still being made by the Gujarati tribals 4000 years later,

That singular potsherd, however, is by no means the only evidence for a Harappan
crocodile cult.

Fig. 4. “Gharial with fish in its mouth” in an Indus seal (M-410) from Mohenjo-daro.

The crocodile is depicted four times as the main heraldic animal on Indus seals; all
of these come from Mohenjo-daro®. One of these scals is recrangular and has no
seript; it illustrates a gharial that has a fish in its mouth. The fish is drawn in the
same way as the ‘fish’ signs of the Indus scripe.x The gharial mainly cats fish, and this
scene repeatedly attested in Harappan glyptics proves that the similar-shaped sign
of the Indus script depicts ‘fish’ It does not follow, however, that in the Indus script
this sign always means ‘fish’ The Indus script used the so called rebus principle for
phonetization as did the other very early writing systems™. In the Proto-Dravidian
language, on which the Indus script is based, the usual word for ‘fish’ was *min, and
this word was pronounced like the word for ‘star, min®.  While common people
among the Harappans probably saw only “fish’ and ‘crocodile’ in this scene, as in their
folk religion, for the Harappan pricstly clite both of these animals had also an astral
meaning’™,

* These seals have been illustrated in the CISI vols. 1 and 2 under the following code
numbers: M-292, M-293, M-410 and M-1223.

* Parpola 1994: 29-34; 2015: 267.

 Parpola 1994: 179-190.

*For the astral meanings, sce Parpola 2015: chaprers 16 and 21
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Although the crocodile is relatively rarely depicted in the Indus seals, it
appears very often on the small moulded and incised “sacrificial tablets” excavated
at Mohenjo-daro and in larger numbers at Harappa™. 'The interpretation of these
tablets as “sacrificial” is based especially on the tabler M-478 and its duplicates.

Fig. 5. Tablet M-478 from Mohenjo-daro recording the offering of four vessels to a
sacred tree. After CISI I: 115.

Here (on the right) akneclingworshipper is depicted extending what looks like a vessel
in profile towards a tree, which is likely to be sacred. The accompanying inscription
(to the left of this scene) shows a similar-looking vessel, preceded™ by a sign which
consists of four strokes and probably expresses the numeral ‘four’. The majority of
the ‘sacrificial rablets are bifacial, and their reverse side usually shows nothing but the
‘vessel’ sign preceded or not by a sign consisting of one to four strokes, thus expressing
the meaning ‘one, two, three or four (sacrificial) vessels (containg offerings). I see a
confirmation to this interpretation in the tablet H-764, where the reverse consists of
nothing but UUU, i.c. three ‘vessel’ signs, meaning ‘three vesscls. On the reverse of
the tabler H-247, instead of a plain ‘vessel’ sign, we have a more complex sign, which
consists of ‘a kneeling person holding the vessel sign’ and in the manner of the plain
‘vessel’ sign, this complex sign is preceded by two strokes standing for ‘two™.

Fig. 6. Reverse sides of tablets H-302 and H-1192. After Parpola 1994: 194 fig. 10.21.

*For all tablets excavated at Mohenjo-daro and Harappa see CISI 1: 108-121, 207-
233;2: 187-198, 316-344; 3.1: 102-111, 153-174, 252-296.
*The normal direction of writing in the Indus script is from right to left.

“Parpola 1994: 109, figs. 7.9-12.



That the ‘sacrificial vessel” probably contained fish as offerings is made likely by
the reverse sides of the tablets H-302 (and H-1191) and H-1192, which can be
interpreted to mean ‘four pots fish’ and ‘four fish-pots’

30

H-287 A H-287 B
Fig. 7. Realistic crocodile images on tablets H-282 and H-287 from Havappa. After
CISI 1: 223.

The gharial is depicted as a realistic image on one side of many of the bi- or multisided
tablets found at Mohenjo-daro and Harappa, for instance on the moulded tablet
H-282 and the incised tablet H-287.

H-352 C H-353 C

Fig. 8. The threesided tablets H-352 and H-353 from Harappa. After CISI 1: 230.

“Parpola 1994: 194, fig. 10.21.
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But the gharial appears to be expressed in the “sacrificial tablets” also through an
Indus scripe sign, which occurs in their inscriptions, this being in fact the first sign of
one of their most frequent texts (for example H-933 to H-935).

H. 742 A
Fig. 9. Obverse side of the tablet H-742 from Harappa. After CISI 2: 322.

In the tablet H-742, the sign, which I have proposed™  to denote ‘crocodile’ occurs
next to a similar but simpler sign™. On the basis of two more realistic variants™, the
simpler sign depicts an enraged cobra thar stands upright with expanded hood, and
probably has the meaning ‘snake’. The four short strokes attached to the ‘crocodile’
sign express this meaning by depicting it as a ‘reprile with four legs.

This evidence suggests that the Harappans were offering porfuls of fish to
crocodiles, presumably not only to their wooden icons, but also to live crocodiles, as
in lacer Hinduism:

The Hindu temples are usually constructed on the banks of various rivers and tanks
where these reptiles are found. Therefore, devorees have been offering food to these
sacred animals which were tamed by the priests®,

There is evidence to suggest that the main motif of the Harappan offerings
to their crocodile god was the wish to obrain offspring”. The worshippers would
have received an appropriate tablet from the priests in charge cither as a reccipt for
their offering, or as an amulet, or the tablet may have had both functions.

“Parpola 2011: 48.

“These two signs are nos. 87 and 86 in my sign list of the Indus script in Parpola
1994, fig. 5.1.

*One of these realistic variants of the ‘snake’ sign is in the seal impression M-1379,
the other is an unpublished seal from Banawali, where the iconographic motif is the
‘three-headed beast’; this latter object came to my knowledge only in 2016.
*Crooke 1906: 112.

*This evidence is presented in Parpola 2011. One reason for worshipping the gharial
in order to obtain offspring is probably the male gharial’s long snout, which has a
phallic meaning; its protuberance continues to be a coveted aphrodisiac.



Magar talao near Karachi
William Crooke has observed thar

Tame crocodiles are protected and fed in many places, as in the famous Magar Talio,
or ‘Crocodile Tank’, near Karichi®.

At Magar Taldo, ‘crocodile tank) near Karachi, in connection with the cult of Pir
Mango, who caused a stream to trickle out of the rock, tame crocodiles are kept and

fed by pilgrims™.

According to the local legend, Mango Pir was formerly, some 700 years ago,
a Hindu dacoit, notorious for looting caravans, Impressed by the teachings of Baba
Farid, he converted to Islam. Pleased with Mango's devotion, Farid titled him Pir. He
became a saint respected by both Hindus and Muslims. The crocodiles were gifted
to Mango Pir cither by Baba Farid, or by the Sindhi saint Lal Shahbaz Qalandar:
originally they were lice of the saint, but converted into crocodiles when put into the
pond™.

From this legend we can conclude that the habit of feeding crocodiles in
a pool attached to a shrine of a saint goes back to pre-Muslim Hindu traditions of
lower Sindh. The name of the saint connected with the cult, Mango, appears to be
rclated to the Sindhi words mangar-macho and manguro, which have been recorded
to mean ‘whale’ and ‘a kind of sea fish’ respectively; the original meaning ‘crocodile’
is preserved in Baluchi muingar, which is considered to be a loanword from Sindhi.
These are all nasalized variants of the Sanskrit word makara ‘crocodile” and its later
cognates like Hindi magar-mach ‘crocodile, which is also part of the local name of
this crocodile pool, Magar talio™.

The Harappans worshipped the fish-cating long-snouted gharial, the only
crocodile species illustrated in the seals and tablets of the Indus Civilization. After
the extinction of this now highly endangered crocodile species (which still lives in
the Ganges and its tributaries), its cult in lower Sindh was apparently transferred to
the saltwarer crocodile, whose typical habitats are tidal estuaries and lower reaches of

larger rivers,

*Crooke 1906: 112,

YCrooke 1926: 377. Here Crooke refers to R. E Burton, Sind revisited, London,
1877, i. 92fF; and E. Balfour, The cyclopaedia of India and of eastern and southern
Asia, Madras 1858, i. 838f.

*Baloch 2004: 12,

¥CK. Turner 1966: 554 no. 9692.
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8 Introduction

We take a broader view of the purpose of writing and attempt to interpret the contents
in a non-linguistic model to guide any ideas on what may be the content of writing in
the Indus Script. We analyse the general characteristics of writing and then compare
it with the insights provided by syntactic studies of the Indus scripe to get insights
into the nature of Indus writing.

2. 'The need for writing

Why does a civilisation write? It can be:

1) to aid short and long term memory

2) to convey information to others who are beyond easy reach.

The characteristics of both these writing objectives are significantdy different
with different requirements, design, medium and output. Objective (1)implies a
local requirement which in extreme cases, such as pottery marking, can be highly
individualistic. But even for local memory aid, the symbols must have locally agreed
meaning. These are therefore sensitive to local culture. Objective (2) requires
agreement on the content and grammar of writingover long distances as well as a very
high level of standardisation of writing including mutually agreed signs and their
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meaning as well as commonly agreed grammar. It also has to be independent of local
variations in language and dialect.

3. Nature of writing

The next question is: how will a culrure design or invent a script. This depends on
local visualisation and the contents one wishes to express. The script can be:

1) Pictographic
2) Logographic
3) Logo syllabic
4) Alphabetic

The number of signs and the design of signs is significantly different in cach case. The
level of sophistication in choosing the symbol system that represents information
also depends on the intellectual growth of a civilisation.

Civilisations evolve and incorporate influences of other cultures. Over a period of
hundreds of years, one does not expect cither the language, trade or cultural practices
to remain static.

4. Characteristics of the Indus Script

There are multiple dilemma associated with the Indus seript. These include:

1) Cryptic nature of the writing given the lack of knowledge of the underlying
language(s), the breviry of the surviving texts, and lack of a ' Rosetta stone’

2) Its sudden appearance in fully formed format.
3) Its uniformity across a large arca of almost 1.5 million square km and
beyond.

4) Its appearance in a highly sophisticated cultural background.

5) Apparently little changes in writing style or grammar except towards the end
of the culture (as inferred by the crudeness of the written objects).

6) Varying landscape over which the culture spread.

7) Trading activity that is spread over several thousand kilometres and well into
the present day West Asia.



The physical spread of cultural evolution of the civilisation have been discussed
elsewhere which we know is complex and time evolving. Yet, excepr for the evidence
of the sudden appearance of the fully formed scripe around 2600 BC, very liede is
known about the scripr.

The fact that the script is highly homogenised in terms of its grammar and sign use
over more than a million square kmsuggests that there must have been a centralised
system of educating the writers and readers and a centralised administration —
something that is also obvious from other aspects of standardisation such as weights.
Other authors have discussed various possibilitics about what the writing may be.
These include suggestions that the writing may be tokens of payment to possibly a
numeric symbolism of enrities in the accompanying drawing. Attempts have also
been made to fit specific linguistic models such as proto-Dravidian, proto-Sanskrit,
or Sumerian. Researchers have even tried to start by assigning meanings to a small
number of signs through association with other scripts such as Brahmi, with litcle
success.

It is also a general rule of information content that the more cryptic the writing, the
greater is the need for a prearranged agreed-upon coding system, unless only simple
information is being transmitted. All indications of the complexity of Indus writing
and the failure of obvious post facto models of writing ( Yadav, Rao and Vahia, 2012)
indicate a coding technique that is fundamentally different from other forms of
writing.

Major features of the script itself are discussed elsewhere. Here we attempt to create a
network of ideas on the relative importance of a script and speculate on the nature of
the script’s use by the Indus people.

There exists archacological evidence for the script’s use for the following possible
applications:

. Tags for sccuring goods/storage rooms in trade: Examples include clay tags
with seal impressions found in Lothal and other locations.

. Identification  mechanism  for  guilds/manufacturers/workshops/
individuals: It has been suggested that seal bearers may have used their seal(s) to
identify themselves as members of a guild (e.g., via the ‘totem’ animal such as the
‘unicorn’ on the seal), Additionally, seal impressions on pottery could serve as
branding for a potter or workshop.

. Tokens as primitive coinage for exchange of goods and administration of
labour: Some of the seal impressions on clay tokens may have been used as “T owe
you" receipts to facilitate payment to labourers, porters etc. in exchange for their
labour (Rao, 2018).
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o Religious purposes such as amulets for protection: Seals depicting ricuals,
mythical scenes, tree worship and revered personages likely served a religious function,
for example, acting as protective amulets if worn by a person. Seal impressions on clay
tokens may also have acted as receipts for donations to religious institutions.

5. Results from structural studies

A large number of studies (Yadav er al. 2008a, b; Rao e al. 2009a,b; Yadav ef al.
2010; Rao et al. 2010; Yadav and Vahia 201 1a, b; Yadav ez al. 2012, Yadav 2013;
Yadav et al. 2017) have provided us with significant insights into the nature of the
Indus Script. Some of the salient features are:

1) The use of the script is highly uniform across the entire culture

2) The writing appears over a short period of time in a highly evolved manner
(Kenoyer, 2006)

3) There exists a small sense of similar signs in proximate regions

4) The grammar of writing is highly standardised across the region with the

proximity rule defined across the civilisation (Rao ez al. 2009a)

5) ‘The writing is highly ordered, with flexibility similar to linguistic writing
(Rao er al. 2009b, rao ez al. 2010

6) While the average number of signs per written sting is 5, the statistical data
shows that there is preference in written strings for pairs of signs, triplets and 4 sign
sequences which appear far more frequently than random chance ( Yadav ez af. 2008a)

7) Machine learning can predict missing signs with more than 75% accuracy
suggesting that the rules are not writer dependent but are defined in absolute terms.
(Yadav et al. 2010)

8) Many signs seem to be a combination of other signs and the environment of
appearance of combined signs is significantly different from the original signs. ( Yadav
and Vahia, 2011)

9) Unsupervised pattern search algorithms suggest that the writing seems to be
divisible into 9 distinct groups of writing, ( Yadav ez al. 2017)



10)  Most signs require significant number of strokes suggesting that the design
of signs was not evolutionary but formalised in their meaning. (Yadav and Vahia,
2011)

11)  Generic models that suggest that Indus Script may be a random scribble, or
purely numeric or writing in one of the later scripts do not agree with the statistical
patterns of sign usage ( Yadav ez al. 2012)

Most Indus writing is formal, appearing not on pottery or randomly shaped objects
but on objects (mainly scals) of square geometry whose sides are on the scalc of 2 to 5
cm, suggesting a specificity which adds significandy to the knowledge. Many of these
objects also have exquisite geometry (Vahia and Yadav 2010; Sinha e 2/ 2011). This
suggests that the writing was a highly coordinated activity with centralised teaching
centres which trained the writers to provide standardised exchange of information.
While trade would be one obvious purpose, the possibility that the purpose was the
creation of literary works, in view of the crypric nature of the writing,is small. However,
given the fact that the flexibility in writing is similar to that of linguistic writing, the
written information cannot possibly be simple trade or name tag information. The
division of the writing into nine distinct groups also suggests that the writing served
more than one purpose and any model of interpretation would have to assume that
a variety of information was precisely coded in this writing. Some variations across
the medium on which writing was written also suggests some evolution of writing
(Yadav 2013). Some authors have also associated the writing with the icons drawn on
the objects but since a large number of objects do not have an accompanying pictorial
motif ( Joshi and Parpola 1987; Shah and Parpola 1991), the relation between the

mortifs and the written material is unclear.

We therefore conclude that the Indus script had mulriple uses and was used to convey
fairly sophisticated ideas or information cryptically across vast regions through
specialised writers. The script was used for expressing heterogencous information but
using a highly standardised grammar across both space and time.
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Decipherment Of The Indus Script
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I am not a linguist, nor an expert on ancient writing systems. In 2007, I reacted
(possibly, even over-reacted) to Steve Farmer and other scholars who abundantly
advertised on the web the idea that the Indus system was not a true writing code, and
- with a totally improper and somehow denigrating statement - that the Harappan
civilization was “illiterate” (Farmer ez al. 2004; Vidale 2007). It was easy to answer
that the greatest part of the carly Bronze age world in Eurasia, in the 3rd and 2nd
millennia BC, was completely illiterate - of course, even the celebrated Mesopotamia
- simply because writing was a technology invented by minority clite circles for a
variety of different functions, but anyhow restricted to the seats and needs of the
upper ruling classes.

My viewpoint was purely archaeological: besides Farmer’s obviously preconceived
radicalbias, the idea that a highly codified system as that of the iconography of the
Indus steatite stamp seals, dominated by unicorns, was linked to a symbolic array of
signs loosely signifying a vast array of mysterious religious or clan references, simply
made no sense.

In contrast, the Occam’ razor actually suggested (and still does) that the Indus
system was a standardized information technology whose signs conveyed meanings
in forms of phonemes and/or idcograms/logograms, like was happening at the same
time in Egypt, Mesopotamia, on the Iranian Plateau and would have happened one
thousand years later in Shang China. The very conservative evolutionist background
of this hypothetical assumption is somchow tempered by the recognition that the
invention of writing {provocatively linked by C. Levi Strauss, 1976: 391-393, to
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the need of enslaving people) had originally taken place under completely different
functional frameworks: writing the names of kings for ritual reasons in carly Egypt;
accounting of centralized storage agencies in Mesopotamia; accounting of small-scale
rural transactions by unknown agencies and institutions, only for a few centuries,
across the Iranian Platcau (Proto-Elamite tablets); specialized royal divination at
the courts of Shang China. Diverging functions, against loose formal similarities or
synchronicity, introduce in this perspective elements of the bush-likcor branching
evolutionary models that today dominate neo-Darwinian studies. And, paradoxically
enough for Farmer and his co-authors, the quite partial and fragmentary data at our
disposal suggest that Indus writing might have developed in contexts of heterarchic
seats of power under the influence of craft and trade-oriented groups (Vidale 2020)
- therefore, in an carly urban environment which, from this viewpoint, might have
been less illiterate than those witnessing the same developments in other Eurasian
civilizations!

This said, I confess that I can contribute little to the crucial issue of this meeting in
Mohenjo-Daro, the archacological site that I love most. Although I deeply respect
the work so far carried out along decades of harsh efforts by some colleagues - 1
think in first place of the monumental rescarch and unvaluable documentation by
AskoParpola and his teams (among others, Parpola 2009 and the first three CISI
volumes) - I cannot hide my skepricism. I just believe that Indus texts are too short;that
they probably are too specialized in their unknown functions and structure; that they
express one or more languages that at present we are tortally unable to identify; and,
as you all know, we have no bi-lingual keys of access. And, above all, that they do not
include independently known lists of royal or divinities names.

In fact, the recent and - let me say - epochal decipherment of the first phonemic
sequences of the Linear Elamire of late 3rd millennium BC Iran system by Francois
Desset' (2012, 2018a, 2018b) was based on the identification in a parallel set of long
and partially bi-graphic and bilingual inscriptions of the names of kings (such as
Puzur-Inshushinak, Shilhaha and Ebarat) and gods (Napirisha), following exactly
the same path followed by the decipherers of Egyptian hieroglyphs and Achemenid
cunciform. Yuri Knozorov'sbreakage of Mayan glyphs system (1955), although aided
by computerized statistics, depended on the arbitrary intuition that the language of
Mayan inscriptions was the same still spoken by the local Lacandon peoples, and on
the marginal aid provided by Dicgo de Landa’sfictionary “maya alphabet”. No even
remotely similar condition, at present, can be recognized in the current studies of the
Indus scripts. Not for nothing Knozorov’s attempts at the Indus system with the same
approach were a notorious failure (1965).

'CNRS team Archéorient, Lyon, France;UMR 5133,



If I would be asked to deviate from this negative but, I am afraid, realistic atticude,
and express some possible hints for tackling in future with this issue, I would point
to your attention the following (not new and certainly minimalistic) considerations:

1. it is a face that the Indus inscriptions on seals do not include the expression “the
son, the daughter of " otherwise we would have easily recognized the repetition of
the corresponding signs on many scals inscriptions. Conscquently, the inscription
might have included personal names (27) but not patronimics. This might imply thac
Harappans conceived their individuality in different social terms;

2. the inscriptions on the majority of the Indus-related seals found in western
locations (the Persian Gulf, Mesopotamia, the Iranian Plateau and southern Central
Asia) bear as a prominent animal icon the gaur (Bos ganrus) which, in contrast, is
much less common in the motherland(Vidale 2004, 2005). I therefore hypothesized
that the gaur, a half-domesticated, half wild powerful bovid living outside permanent
settlements,could have been selected as a symbol of the Harappan trading families
resident in the west;

3. the inscriptions of the round “Gulf scals” used in the 21st century BC and other
western ones, on the basis of statistical combinations among signs, are recognized
by AskoParpola as encoding one or more languages different from thar (or those)
presumably spoken in the Indus valley;

4. the same inscriptions of the round “Gulf scals” and other western seals show
a quite anomalous frequency of the “man” or if you prefer “matchstick man”
anthropomorphic sign and its commutations, which is relatively rarer in the writing
inventories of the Indus core settlements. Discoveries made in the last decades in
the Dilmuniteand Maganitecultural areas have emphasized a substantial Amorrean
component in the personal names which emerged in the Bronze age sertdements
and burials (Glassner 2003; Laursen 2008; Marchesi and Laursen 2016). Therefore,
given the greater frequency of patronimic constructions in the personal names of
semitic languages-speaking communities of the Near East, I wonder if the unknown
language of the Persian Gulf seals was Amorrean or another related semitic language.
In such case, the “man” signs could stand for the expression “the sonof”, or, when the
signs is repeated, “the son of the son of”, etc., a construction missing from the normal
Harappan short texts.

The possible conclusion could be that the “man” sign could have been read in the
Gulf inscriptions as maru, the Amorrean word for son, or as another equivalent
semitic term, regardless of the original meaning or phonetic value of the same sign in

the Indus valley.
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I propose all this as a purely conjectural speculation, accepting the possibility to be
completely off the track. In other past articles (Vidale 2004, 2005, alrcady quored),
I discussed some aspects of this matter in very simplistic terms (as I am doing now,
given also the hurry with which I am now writing) and for this I have been harshly
criticized by Steffen TerpLaursen and Piotr Steinkeller (2017). The comments were
nasty, but absolutely right; to my partial excuse, I had based myself on some published
paperwork. However, the imagination of the time, like this one, was entirely mine,
and, again, it is fully open to a most welcome, mandarory criticism.

Bibliography

Desset F. (2012). Premiéresécrituresivaniennes : lessystémes  proto-dlamite et
élamitelinéaire, Series Minor n® 76, Dipartimento di Studi Asiatici, Universita degli
Studi di Napoli “L'Orientale”, Napoli.

Desser F. (2018a) Lincar Elamite. In J. Alvarez-Mon, G.-P. Basello and Y. Wicks
(eds.), The Elamite World. Routledge World Series, Taylor and Francis, Abington,
397-415.

Desset F. (2018b) Nine Linear Elamite texts inscribed on silver ‘gunagi’ vessels (X, Y,
Z,F,H.I.J.K and L) : new data on the Lincar Elamite writing and the history of
the Sukkalmah dynasty.Iran 46,105-143.

Farmer S., Sproat R.and Witzel M. (2004) The Collapse of the Indus-Script Thesis:
‘The Myth of a Literate Harappan Civilization. Electronic Jorwrnal of Vedic Studies 11,
2, 19-57.

Glassner J.-J. (2003) Dilmun ct Magan. Le Peuplement, U'OrganisationPolitique, la
QuestiondesAmortites ¢ la Place de I'Ecriture. Point de Vue de 'Assyriologue. In S,
Cleuziou S., M. Tosi and Y. Zarins (eds.) Essays on the Late Prehistory of the Avabian
Peninsula. Istitutoltaliano per 'Africa ¢ 'Oriente, Rome, 337-381.

Laursen S. T. (2010) The westward transmission of Indus Valleyscaling technology:
origin and development ofthe ‘Gulf Type' seal and other administrativetechnologies
in Early Dilmun, ¢.2100-2000 BC. Arabian Archaeology and Epigraphy 21, 96-134.

Laursen S. T. (2008)Early Dilmun and its rulers: new evidence of theburial mounds
of the clite and the developmentof social complexity, ¢. 2200-1750 BC. Arabian
Archaeology and Epigraphy 19, 155-166.

Laursen S. and Steinkeller P. (2017) Babylonia, the Gulf Region, and the Indus.
Archaeological and Textual Evidence for Contact in the Third and Early Second
Millennium B.C.Eisenbrauns, Winona Lake, Indiana.



Levi-Strauss C. (1976). Triste Tropiques. Penguin, Harmondsworth.

Knozorov Y. (V. 1955) (ed.) A brief summary of the studies of the ancient Maya
hieroglyphic writing in the Soviet Union. Reports of the Soviet Delegations at the
10th International Congress of Historical Science in Rome (English translation).
AkademiyaNaukSSSR, Moscow.

Knorozov Y. V. (ed.) (1965) Predvaritel noesoobshchenieobissledovaniiprotoindiyskikh
rextor. Moscow.

Marchesi G. and Laursen S. T. (2016) Kings of Dilmun identified by name and
announced in a press conference held by BACA. Accessed on Dicember 2019 at the
site. hetp://culture.gov.bh/en/mediacenter/news_center/2016/November2016/
Name,13962,en.heml

Parpola A. (2009) Deciphering the Indus Seript. Cambridge University Press,
Cambridge.

Vidale M. (2004) Growing in a ForcignWorld. For a History of the ‘McluhhaVillages’
in Mesopotamia in the 3rdMillennium BC. In A. Panainoand A.Piras (eds.),
Melammu

Symposia 4: Proceedings of the Fourth Annual Symposium of the Assyrian and
Babylonian Intellectual Heritage Project. Universita di Bologna and Istituto Iraliano
per I'Africa ¢ 'Oriente (ISIAO), Milano, 261-280.

Vidale M. (2005) The Short-Horned Bull on the Indus Seals: A Symbol of the
Families in the Western Trade? In U, Franke-Vogt and H.-J. Weisshaar (eds.) South
Asian Archaeology 2003, Aachen, 147-158.

Vidale M. (2007) The Collapse Melts Down. A Reply to Farmer, Sproat& Witzel.
East and West 57, 1-4, 333-366.

Vidale M. (2020) Heterarchic Powers in the Indus Cities? Journal of Asian

Civilizations, in press.

171



172



Computational Studies of the
Indus Script

Nisha Yadav

Tata Institute of Fundamental Research, Mumbai

Indus script has defied decipherment. There have been several attempts to decode the
Indus writing in the past, but there is no agreement on its contents, The lack of precise
knowledge of its structure makes it difficult to evaluate any claim of decipherment
objectively. In our research, using various compurational techniques, we tried to fill
this lacuna by analyzing the structure of the Indus texes in detail. Our study focuses on
identifying patterns in the Indus writing and exploring its underlying logic without
making any assumptions about its content. The present article summarizes our work
on the structure of Indus script.

Keywords: Ancient scripts, undeciphered seripts Harappan civilization, Indus
seals, Indus script, Harappan scripr, sign design, sign compounding, computational
linguistics, machine learning, data mining

1. INTRODUCTION

Onc of the most intriguing and enigmatic aspects of the Indus Valley civilization is
its undeciphered script (Wright 2010, Agrawal 2007; Possehl 2002; Kenoyer 1998).
About 5000 samples of Indus script inscriptions have been found so far on objects
such as seals, sealings, miniature tablets, copper tablets, bronze implements and ivory
sticks at various sites of the Bronze Age civilization. An Indus seal from Harappa and
a subsct of Indus signs from the sign list of Mahadevan (1977) are shown in Fig, 1.
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Fig 1. A large unicorn seal from Harappa on the left (Copyright Harappa
Archaeological Research Project/].M. Kenoyer, Courtesy Dept. of Archaeology
and Museums, Govt. of Pakistan) and a subset of Indus signs from the sign list of
Mabhadevan (1977) on the right.

In addition to the Indus scripr, the inscribed objects often contain images of animals,
mythical figures, composite or multi-headed animals, scenes, and other types of
geometric and abstract motifs (Joshi and Parpola 1987; Shah and Parpola 1991;
Parpola, Pande, and Koskikallio 2010). The most common animal motif depicted
on the Indus seals is the Unicorn. Classification and analysis of distinct patterns on
the Indus scals and inscribed material was performed in Yadav and Vahia 2011a. A
detailed analysis of the geometric and symmetric designs was reported in Vahia and
Yadav (2010) and Sinha ez a/. (2011).

2. OUR APPROACH

Despite numerous claims of decipherment in the past, the problem of Indus scripe lies
unresolved (see Posschl 1996 for a review). Major obstacles to decipherment include
extreme brevity of Indus texts, absence of multilingual texts and lack of knowledge
of the language(s) of the civilization. In the book Indus Age: The Writing System,
Gregory L. Posschl examined several claims of decipherment and summed up the
problem of Indus script as follows:

“There is very little agreement among these scholars concerning the nature of the
Harappan Civilization, its writing system and its history. The language affiliation
has been taken to be Dravidian, Indo-Aryan, Sumerian, Egyptian, even Malayo-
Polynesian.... Method, when method can be determined, ranges from the use of
the rebus principle to concern with graffici, to comparative analysis with distant
scripts, and to the arcane world of Tantric symbols. This has yielded a hodgepodge of
readings.” Posschl (1996: 162-163)



The need for an independent test forevaluating the claims of decipherment was
emphasized by Posschl (1996) as follows:

“The question as to how one might go abourt testing the legitimacy of a claim for
decipherment remains a significant one. The appearance of an exemplar with a
substantial bilingual inscription, one in Indus script, the other in a writing system
that could be read (ar the moment, not Proto-Elamite), would scrtle chis. Failing
that, the tests have to fall back on how well the proposed decipherment and statistical
dara available on the script fit, sign counts, positional patterns, and sign associations
such as pairings. In the absence of a good bilingual text, the test is ultimately going to
have to rely on meaningful and consistent patterns, and unfortunarely, concepts that
unfortunately clude precise definition.” Posschl (1996: 167)

Our work on the Indus scripe is an attempt in this direction, and it aims to define
a broad syntactic framework of the Indus script. We make no assumptions about
the nature, content or purpose of the Indus script. To understand the structure of
Indus script, we used statistical and computational techniques from the ficlds of
data mining, machine learning and information theory. Questions related to the
significance of sequencingof signs in Indus texts and segmentation of Indus texts were
addressed in Yadav et al 2008a and Yadav er al 2008b respectively. A probabilistic
model of the Indus texts was developed in Yadav er 4/, 2010. The model was used to
restore damaged and illegible Indus texes. The flexibility” in the usage of signs in the
Indus script was compared to other linguistic and non-linguistic systems in Rao ef al.
(2009). Various aspects related to the design of Indus signs were dealt in Yadav and
Vahia 2011b and a contextual analysis of the Indus script was performed in Yadav
2013. Yadav 2017 identified nine distinct clusters of Indus texts using the technique
of unsupervised machine learning. The results of our studies so far can be used to
evaluate distinct claims of decipherment (see for example, Yadav ez 2/, 2012).

In the following sections, we summarise our studies of the structure of the Indus
scripe, its contextual analysis and the design of Indus signs. We used a digitized
version of the concordance of the Indus writing created by Iravatham Mahadevan

in 1977 (Mahadevan 1977, henceforth referred to as M77). The sign list of M77
consists of 417 signs indexed from 1 to 417.

3. STUDIESOF THE STRUCTURE OF INDUS SCRIPT

3.1 Sign Frequency Distribution and Beginner-Ender Asymmetry

The sign frequency distribution of the Indus scripe follows the Zipf-Mandelbrot law,
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an empirical law generally followed by various ordered systems (Yadav ez al. 2010).
This suggested that a small number of signs account for the bulk of Indus writing and
a large number of signs occur rarely in the Indus texts. The pattern of occurrence of
the Indus signs at the beginner and ender positions in the Indus texts was studied
using the cumulative frequency distribution plots of text beginners, text enders and
all signs (Fig. 2).
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Fig. 2. Cumulative frequency plot for all signs, text-beginners and text-enders (Yadav
et al. 2010): While 23 signs account for about 80% of all text enders, around 82 signs
account for about 80% of all text beginners. As the direction of the Indus script is from
right to left, the signs occurving at the vightmost extreme in the seal impressions are the
text beginners and the signs occurving at the lefimost extreme are the text enders.

In the use of the signs at the beginner and end positions in the Indus texts, there is
an asymmertry, While a small number of signs can end the Indus texts, relatively large
number of signs can begin the Indus texts, This suggested the presence of syntax in
the Indus writing.



3.2 Significance of Sequencing in Indus Texts

The sign sequencing in the Indus texts was compared with randomly sequenced texts
(Yadav ez al. 2008a). It was found that sign sequences of 2, 3 and 4 signs (sign pairs,
sign triplets and sign quadruplets) occurred much more frequently in the Indus seripe
dataset than is expected by chance. The study confirmed the presence of correlations
between signs in the Indus texts. The frequent sign sequences were found to have
preferred positions in the Indus texts (Yadav ez al. 2008a). For instance, 86 % of the
total occurrences of the most frequent sign pair (267, 99) are at the beginning of the
Indus texts and 97 % of the total occurrences of the sign pair (342, 176) arc at the end
of the Indus texts (Table 1).

Sign Pair Frequency  Solo(%)  Initial (%)  Medial (%) Final (%)

168 060 8571 1190 179
o 207

119} 75 000 1067 89.33 0.00
% 33

EY 50 0.00 0.00 339 96,61
176 342
Ux 58 172 0.00 2586 7241
M 0

"® 56 000 9107 8.93 0.00

920

Table 1: Positional distribution of frequent sign pairs (Yadav et al. 2008a).

3.3 Segmentation of Indus Texts

To explore the possibility of segmenting the longer Indus texts into smaller units, a
segmentation scheme was developed with different segmentation approaches such as:
comparing nearly identical texts, using frequent sign sequences, comparing adjacent
sign pair frequencies and using text beginners or text enders (Yadav ez al. 2008b).
The length of an Indus text ranges from 1 to 14 signs in a single linc. About 88% of
all Indus texts of length greater than S or more signs could be segmented into smaller
units of 2, 3 or 4 signs ( Table 2).
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4254 2371 2015 1226
dm oty Ve AT 9
P53 T148 P116 PMO ;9

2537 8001 1093 4305
yx xoox oo v o2
P41 PM14 67 PMO 389 344 PB1

Table 2. Examples of segmented Indus texts (Yadav et al. 2008b). The four-digit numbers
are the text identification nuwmbers from M77. The alphanumeric sequences below the
segments are the markers used for identification of these segments.

3.4 Statistical Model of the Indus Script: Restoration of Illegible
Indus Texts

Advances in computational linguistics and machine learning have contributed ro the
study of statistical properties of sequences ( Jurafsky and Martin 2008; Manning and
Schiitze 1999). A probabilistic model of the Indus script was developed by computing
the probabilities of Indus signs following cach other (Yadav ez af 2010). The model
enabled restoration of illegible Indus texts, comparison of Indus texes from distinct
sites of discovery {or objects) and generation of artificial Indus texts conforming to
the structural patterns followed in the Indus writing, The model could predict signs
in the damaged or illegible Indus texts with about 75% accuracy (Table 3).

Text No.. Text Incomplete Text  Most Probable Restoration Mm a.:;a
o RUTO AU AURS 08

o UUME UMM UUME U

Ig" o vx

w VIS UMe  UIme  12¥

o AUNOCIS AVIES  AUNORY o

Table 3: Restoration of doubtfully read signs in the Indus texts of M77 (Yadav et al.
2010). The signs with asterisk sign at the top right are the doubtfully read signs restored
using the probabilistic model.
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3.5 Comparison of ‘Flexibility” in Sign Usage

The ‘fexibility” of using signs given a preceding sign in the Indus text (quantified
using conditional entropy, an information theoretic measure) was compared with
the “flexibility” in the sequences from linguistic and non-linguistic domains such
as English, Sanskrit, Old Tamil, Sumerian, DNA, Protein, and Fortran (Rao er al.

2009). The ‘flexibility” in the use of signs in the Indus script was found to be close to
the linguistic systems.

3.6 Clustering Indus Texts

The non-contiguous associations between the signs in the Indus texts were explored
using clustering, an unsupervised machine learning technique (Jain and Dubes,
1988).Nine clusters of Indus texts were extracted such that the texts in each of these
clusters were more similar amongst themselves than to texts belonging to other
clusters (Yadav ez al. 2017). The nine clusters were found to have their signature ser
of signs and sign sequences (Table 4). The seudy suggested that the Indus writing had
clusters of texts corresponding to distincet styles or contents. The text clusters were
not found to have any significant correlation to the sites of discovery or object types.

1 c2

3

ca s 6 c7 8 9
UE B fNU' VRS UUD UTeU AT® £@Q) VAl
Ied B MO VIO Ux/Y VYR 1Umy EUMY 41
IXeT Bia V'O UU'S VATX UTHd RA8 EUNA VIO
IOIR BIY fIU8 UL'O UXEY UTe® 4788 JME) V4IS
A BYY 'S VRS UX/E AT YUMQ VLR VL'

Table 4: Frequent sign quadruplets (contiguous/non-contiguous) in clusters C1 to C9
(Yadav et al. 2017).

4. CONTEXTUAL STUDIES OF THE INDUS SCRIPT

The Indus script appears on distinet types of objects found at various sites of the
Indus Valley civilisation. Variation in the usage of signs on distinct types of objects
and sites was studied in Yadav 2013,
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Fig. 3. On the left, similarity between sites based on the usage of signs at diffévent sites
(MD: Mohenjodaro, HP: Harappa, LL: Lothal, CH: Chanhudaro, KB: Kalibangan,
OH: Other Harappan sites, WA: West Asian sites). On the right, similarity between
different types of objects based on the usage of signs on inscribed material (S: Seal, SL:
Sealing, CT: Copper Tablets, MT: Miniature Tablets, PG: Pottery Graffiti, BI: Bronze
Implements, IB: lvory or bone rods).

Mohenjodaro and Lothal were found to share a high level of similarity. The usage of
Indus signs at Harappa and West Asian sites was found to be quite distinct from other
sites. Seals were found to share a high level of similarity with pottery graffiti while
sealings were found to be similar to miniature tablets (Fig. 3). The most frequent 67
signs account for about 80% of all sign occurrences in M77. For most sites and object
types, these signs account for nearly similar percentage of sign occurrences. However,
the relative contribution of cach of these 67 signs fluctuates across various sites and
types of objects. Studying these fluctuations in the use of signs at various sites and on
different types of objects is important. The results highlight the need to understand
the level of non-uniformity against conditions in the Indus script where uniformicy
appears to be the norm.

Mohenjodaro has largest percentage of inscribed objects in the form of seals, while
Harappa has comparable percentage of scals, sealings and miniature tablets, Scalings
(being seal impressions) are generally assumed to have been created using seals and
therefore a seal must have existed for cach sealing. However, while it was known that
not many scals corresponding to the sealings were found, the statistical study showed
that, in terms of the use of signs, seals and sealings are quite different. This implies
that in the collection of objects that have survived and discovered from different
sites, the seals used to make the sealings are not present.

The study suggested that while the Indus writing contains a common thread of rules
and grammarical structures, the use of signs across sites and object types provides
individualistic clues to their content. Additional studies on the use of certain motifs
on the inscribed objects, evolution in sign designs (Kenoyer 2006) and stratigraphic
studics of the inscribed objects can add further clarity to this problem.



5. DESIGN OF INDUS SIGNS

Indus signs vary in the level of complexity of their design. The designs of the Indus
signs were studied and three categories of the design elements were identified: Basic
signs, Provisional basic signs and Modifiers (Yadav and Vahia, 2011b). Provisional
basic signs and modifiers do not have an independent occurrence in the sign list.
They only occur in the designs of certain Indus signs, compounded with other design
elements.

Indus signs were classified into two broad categories based on the complexity of
their design: Basic signs and Composite signs (Fig.4). Composite signs were further
classified into: Compound signs (composite of basic signs) and Modified signs (signs
modified by modifier).

Indus Signs (417)

l

Basic signs (154) Composite sifns (263)
3 r 1
. Compound signs (149) Modified signs (114)
? @l .I@l X

Fig.4. Classification of the Indus signs based on their design (Yadav and Vahia, 20115).

The pattern of occurrence of the compound signs and the corresponding sequences
of their constituent basic signs was analysed and it was found that the compound
signs are not a compact version of the sequences of their constituent basic signs.

Indus signs have a special emphasis on symmetry in their design with an underlying
effort to retain the overall aesthetic sense. About 60% of the signs conform to either
vertical or horizontal symmetry. The designs of Indus signs also seem to employ
techniques such as sign compounding, conflation of signs ctc. that were used in other
ancient writing systems to optimize the usage of a limived number of signs (Bottéro,
2004; Coc, 1992). A lot of thought, planning and utility issues have been taken into
consideration while designing the Indus signs. There is logic and creativity in the
structure of Indus signs.

The Indus civilization was spread over an area of abourt a million square kilometers
and yet, the sign list over the entire civilization was identical. This indicates that
the signs, their meaning and their usage were agreed upon by people spread over a
large arca. This arrangement worked satisfactorily for about 700 years. Hence, the
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understanding of the Indus signs and their meaning must have been robust, yet
versatile and easy to use.

6. DISCUSSION AND CONCLUSIONS

Human communication has remarkable degree of complexity and a variety of forms
have been used to code it. Writing is an cpitome of the intellectual creation of a
civilization. It involves comprehension as well as abstraction of signs that signify
specific aspects of human communication. When a civilization leaves behind some
written records, they are not only valuable for understanding the dynamics of the
civic society, but also for understanding the fundamental processes of thinking that
defined the civilization.

In general, the sequence of signs in a text can be random, have a fixed order or may
have varied levels of flexibility. Writing provides a significant window into the
intellectual perspective of a civilization. Ancient cultures used their writing system
for numerous purposes. Writing equipped ancient people to keep inventories,
record observations, track time, express ideas, store and communicate knowledge
and information, facilitate short or long distance communication, securely transmit
information through a network, record dynastic information, express superiority,
imposc authority and perform several other functions. Nevertheless, as writing arose
from a civilization's need for a particular type of coding, it often became obsolete
with that civilization’s decline.

Ancient script decipherment is often aided by the discovery of a multilingual text in
which the same document is written in an undeciphered script as well as a recognized
script (Pope, 1999, Baines 2004). Egyptian Hieroglyphs were deciphered with the
aid of Rosctta stone and the Behistun inscription helped decode Mesopotamian
Cunciform texes. Continuing linguistic traditions also provide important clues for
deciphering ancient scripts and sometimes interlocking phonetic values are used
as evidence of decipherment. Many ancient seripts have been deciphered by later
generations with great efforts, but some scripts such as the Indus script have resisted
decipherment because of large-scale discontinuity and the ambiguity associated with
their context and use, In such cases, it is crucial to identify an approach that can
reveal the syntax of the undeciphered script.

Recent progress in data mining, compurtational and staristical linguistics provides
a wide range of tools for exploring a script. Different methods designed to scarch
and recognize patterns can greatly reduce the amount of human effort needed to
extract patterns in the data. We identified techniques from the domains of data
mining, machine learning, statistics and information theory that can be applied to an
undeciphered script to understand its structure. Our study establishes the strengths
and limitations of these computational methods to analyze the structure of an
undeciphered script.



We used a series of computational methods and statistical tests on the Indus seripe
dataset. Qur studies suggest that there is an underlying logic in Indus writing. Indus
seript’s sign frequency distribution follows Zipf-Mandelbrot law, an empirical law
that is followed by different ordered systems. In the pattern of use of text beginners
and text enders in the Indus texts, there is an asymmetry. A few signs occur as enders
of Indus texts while a relatively large number of signs occur as beginners of Indus
texts. Indus sign sequences (of 2, 3 and 4 signs) occur at a much higher frequencies
than expected by chance and have a preferred location in the Indus texts,

The signs in the Indus texts have some significant characteristics, such as (i) the most
frequent sign in the Indus writing is a text ender (sign number 342), (ii) the second
most frequent sign (sign number 99) usually follows beginner signs of text, and (iii)
the third most frequent sign is a beginner of text (sign number 267). Structural
analysis shows that there are three main constituent units in the Indus texts: beginner
units, middle units, and ender units. There may be one or more signs in each of these
units. While a large number of signs are allowed to start the Indus texts, the beginner
unit typically has no more than 2 signs, and the ender unit can have as many as 3
signs indicating that additional information was reinforced to complete the text. The
middle unit has maximum flexibility in its usc of signs and it appears to carry a wide
range of information as inferred by the number of signs that appear in this unit. In
the longer Indus texts, it is possible to identify pairs of Indus signs that occur together
but usually have no association with each other. Using this insight, the entire corpus
of the Indus script was revisited and we found that the longer Indus texts can be
segmented into smaller units.

A probabilistic model of the Indus script can restore signs with about 75% accuracy
in the illegible Indus texts. The model can also be used to generate artificial Indus
texts in accordance with the patterns of the sign usage in the Indus script. The Indus
script was versatile enough to allow writing of distinctly coded information, as can be
seen from the Indus texts found at Wese Asian sites with different sign usage patterns.
Comparison of the flexibility of sign usc shows that the use of signs in Indus writing
is as flexible as natural linguistic systems and more fexible than artificial linguistic
systems (computer languages). Nevertheless, the use of signs in Indus writing is less
versatile compared to the structures that express abstractions (music) or the way
biological data (DNA or Protein) is encoded. Nine robust clusters of Indus texts,
cach with a characteristic collection of signs and sign groups, were extracted by
unsupervised clustering of Indus texts. While Indus script can be found on a variety
of materials, scals are the most frequently inscribed artifacts followed by sealings. The
original seals of most sealings (seal impressions) were not found for reasons that are
not clear. Likewise, sealings are also rare for the seals that have been found.
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The Indus signs can be divided into two major categories based on their design: Basic
signs and Composite signs. Composite signs can be further divided into: Compound
signs and Modified signs. Stacistical analysis shows that the compound signs are not
a ‘short-hand’ or space saving device.

Any proposed interpretation of the Indus script should be able to explain these
characteristics. A successful decipherment of Indus writing will provide us with a
unique window to understand this intricate and ingenious creation of Harappan

people.
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Introduction

Lakhan-jo-Daro is situated near modern Sukkur city of Sindh Pakistan on
northwestern scattered hilly outcrops adjoining the Indus plain. The settlement
of Lakhan-Jo-Daro consists of three major arcas: (a) Central mound (b) Western
Mound and (c) Eastern Mound and covers around 300 hectares in total area
(Figure 1). The total arca of the site needs further verification through additional
survey and excavation, but if it is confirmed then this site is as large as or larger than
Mohenjo-Daro, which has been estimated at around 250 hectares (Kenoyer 1998;
Kenoyer 2015). The prime location, environment, size and cultural assemblage; all
have increased the importance of setdement in the setddement hierarchy of Indus
Civilization.

The western mound of Lakhan-jo-Daro is located at 27,43,38.7N degrees and
68,50,25.3E degrees of the world map and has divers geography at local and general
level. The proper location of this part is on the hillocks at the northern end of Rohri
hill's sequence. The hills at this position are scattered having smaller valleys in between
the Indus Plains around them. The residents might have built their houses covering
both flat arcas on the tops of the hills as well as on the slopes and in the depressions
between the plateaus. This type of construction is very clearly seen at Kor Diji site,
which is located next to the high hill and occupics the entire space including the
slopes and top of the small hill.

The Indus plains extend from all other directions providing vast plains that were
suitable for herding domestic animals, hunting wild animals, and cultivation of
domestic crops. Along the Indus River there would have been oxbow lakes, lood
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channels, and sandy bars that would have been suitable for fishing and seasonal
cultivation of fast growing plants like vegetables, melons, and millets. At the site of
Lakhan-Jo-Daro there is both direct and indirect evidence for the exploitation of a
wide range of fish and mammals. Direct evidence is seen in the Zooarchaeological
remains of animal bones and fish bones. Indircct evidence is seen in the presence of
animal figurines, seals, painting on the potsherds. These different sources of evidence
show that cattle, water buffalo, goat, sheep, deer and pig (Rajpur Shafiq 2016)all
belong to the habitat and ecology as explained here. The terracotta duck figurine, fish
bones and painting of duck on the portery suggest swamps and lakes. The deer also
like this type environment,

In the broader geographical setup there were two rivers, Indus in west and Hakra on
the cast and numerous flood channels from both rivers surround the region (Flam
1993. fig 14.3, 271). The riverine forest and shrubs of plain region like ‘Kandi'Prosopis
cineraria, ‘Babur’ acacia, *Lao’ tamarix and "Talhi’ Dalbergia sissoo were commonly
found (Wright 2010,32). Rohri hills being prime source of the fling, banded chert
and limestone were available locally. The banded chert has been valued commodity
as cubical weights were mainly prepared from this stone. The Rohri chert was used
in all of the settlements of Indus valley. Stronger summer monsoon have been agreed
upon during the Integration phase (Kenoyer 1998,30). Rainwater rivulets from the
Rohri hills may have created the lakes and forest pockets where small game, seasonal
birds and fodder for animals were available. The lakes within and around the hills are
still favoring the people nowadays. Till date investigation suggests that Lakhan-jo-
Daro had a diverse subsistence base and that it was situated in an oprimal location for
controlling the movement of raw material resources from multiple directions. It was
the combination of all of these factors that allowed the Lakhan-jo-Daro settlement
to thrive.The future rescarch will show how this site continued to be occupicd
throughout the Indus Tradition and into the Early Historical period and even to the
modern day.



Figurel: locational map of the Lakhan-Jo-Daro site

Inscribed Items discovered from Lakhan-jo-Daro

Indus urban phase of 2600 BCE to 1900BCE was an era in which people lived
into municipal environment where all udlities thrived through perfect marketing
system in which seals, sealing and awarding the identities and value(s) to the items
was involved through some kind of writing system prevailed at that time. The
administrative authorities, entrepreneurs and technocrats had their own seals and
symbols to run the business.

From Lakhan-jo-Daro at least three things like (a) seals, (b) sealing and (¢)
inscription on individual objects have been discovered. The seals are made from
steatite and faience and copied on the terracorta. Few items also hold very similar
character observed in scals. Such symbols suggest the identity of technocrat(s) for
their production(s).
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Steatite

The mineral zafe (hydrous magnesium silicate) commonly known asStcatiteis found
(Figure 2) in every major region surrounding the Indus Valley (Law 2011). Steatite
stone is definite raw material used for seal manufacturing. It has two categories (i) tan
colored and (ii) black color steatite (Figure 3) and both types of steatite stone were
used in the industry of Lakhan-Jo-Daro industries.

Figure 2: (a) tan color steatite and (b) black color steatite collected from Lakban-Jo-
Daro site excavation



Figure 3: Raw nodules of black setatite found from Lakhan-Jo-Daro site excavation

Lakhan-Jo-Daro Seals

A good number of scals have been discoveredfrom Lakhan-Jo-Daro Site. The
repertoire consists of four complete /slightly damaged steatite seals, three broken
picces, onc unfinished scal was discovered. Two faience one in white color and other
in yellow color; two “T" shape terracotta tablets and five terracotta sealings were
recorded,

During the previous excavation of 2008 and surface survey of the western mounds following
two seals were found (Figure 4). Among which seal of white steatite (a) contains geometrical
design of unidentified creature and this type of seal is not found from any of the Indus site or
beyond the Indus region. Another steatite seal is having only two signs along with unicorn
animal (Figure 4).

Figure 4.(a) steatite seal with geometrical design and (b) unicorn seal with two Indus
script symbol

191



192

STEATITE SEAL 1:

Unicorn seal, square with boss that has a single groove

FigureS: Different views of the Steatite seal.

Measurements: square 2.7 c¢m, thickness 8mm. the boss is semi circular with
1.5x1.3cm dia with 2mm perforation dia.

The seal is complete with slight chipping on some edges and the back. The
Unicorn is facing to the left with a ritual offering stand beneath the head. Two lines
for a collar are incised at the neck with tiny cross hatching on each line. The haleer is
made with a double line that does not meet in the middle. The pizzle (penis) is carved
at the belly. The tail has a bushy pointed tip. There are seven Indus seript signs above
the body, starting from just above the ear to the end of the rump.

The steatite is tan colored with white hardened surface that is highly
polished, but many working marks are still visible, especially on the back. The boss is
perforated.

Steatite Seal 2 :Unicorn seal, square with boss that has a single
groove

Figure 6 : The front view and boss of the Steatite seal.



Measurements:Square 2.7 c¢m, thickness 8mm. the boss is semi circular with 1.1em
dia with 3mm perforation dia.The seal is broken with most of the ritual offering stand
missing and the lower part of the unicorn legs missing. The Unicorn is facing to the
left with a rirual offering stand beneath the head. Two lines for a collar are incised at
the neck with perpendicular hatching between the two lines. The halter is made with
a double line that meets in the middle. The pizzle (penis) is carved at the belly. The
tail has a bushy pointed tip. There are five Indus scripe signs above the body, starting
from behind the ear to the end of the rump.

The steatite is tan colored with white hardened surface that is highly polished, but

many working marks are still visible, especially on the back. The boss is perforated.

Glazed Faience Button Seal

Figure 7: Glazed faience Button Seal.

Measurements: square 1.4x 0.4cm; semicircular Boss 8x7mm dia. This is a square
seal with stepped cross motif on the front and a single groove boss on the back. The
surface is covered with a blue green glaze that fills the depressions of the cross morif.
A similar type of seal is found From Mohenjo-Daro M-1255A(Shah and Parpola

1991, 158).

Faience Button Seal

Figure 8: Faience Button seal.
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Measurements: Rectangular 1.7x1.2 Cm boss flar 8x7mmRectangular button seal
with eight section grid sign or motif on the front. The hole perforation from the
back of the boss has pierced through the body to the front of the button seal. Yellow
faience with no trace of glaze remains. The boss on the back is rounded and covers
the entire back. This style of boss is associated with Period 3C at Harappa, dating to
around 2200-1900 BC.

Broken Seal Fragments
Fragment 1

Long rectangular seal with convex back. Right lower corner of the seal is
preserved, the rest is missing, Fired steatitesvith white fired surface. Deeply incised
Indus script signs. Three signs are preserved including the last sign (furthese to the
right on the seal), which is the most common Indus sign “U” shape (Mahadevan sign

342)(Mahadevan 1977).

Figure 9: three steatite seal fragments.

Fragment 2

Steatite seal, square type, only one corner of the seal is preserved and only two
q YpP ) P )

partial signs are preserved. White fired steatite, badly eroded and weathered.

Fragment 3

Steatite seal, square type, with complete body length and thickness measuring as
2.4x1.9 with 1.2 ecm boss dia. The upper part is completely broken or damaged and
lower part is partially broken. The body, legs and pizzle of unicorn along with ritual
stand are present.



STEATITE SEALS 2017 project

Three steatite scals were discovered from trench “B” while removing the rubble/waste
dump. All the seals are rough and needed some more finishing work. An unfinished
complete scal block was made from black steatite and was ready for making any motif
and script characters.

This type of unfinished scal was also found during the 2009/10 excavation from
central mound. The second seal contained water buffalo fight/ hunting motif also
incomplete. The third seal is small having all features like bas in broken condition
and something carved on the flac side, which is hard to understand ac this stage. This
seal is also in rough condition required finishing work. These seals when added with
other seals found from Lakhan-jo-Daro make a total of seventeen in number, which
suggests that the Lakhan-jo-Daro was one of the primary urban centers of Indus
valley civilization.

SEAL 1: WATER BUFFALO HUNTING/ TAMING MOTIF

The steatite seal having all characteristics of Indus seals such as motif, platform and
drilled bas. The platform and boss are in square shape measuring as platform 22.39 x
6.24/7.11 mm; base 10.41mm.

The scal is left half-finished as the platform and sides are polished, however, the back
side has the saw marking incredibly visible. The bas is rubbed / polished along the
upper edges and remaining sides of boss and backside platform carry saw markings.
Additionally; the perforation of hole is imperfect as it seems started drilling at the
center of bas on one side bur is skewed towards the side. The central perforation
is not maintained through which indicate the low technical competence of the
manufacturer. The scene motif carries active action of the water buffalo having with
sharp and robust horn and human cither with the targer of hunting/killing or
empowering to tame the animal. The water buffalo is carved with posture having
slighdy lowering and turning the head to make the position of the sharp horns
towards human from knees to shoulder. While the legs are slightly bended and tail
is also lictle bit uplifted at emerging point or near to the hips. This posture definitely
suggese that buffalo was furiously attacking/ defending the human. On the other
hand, human is depicted holdinglong weapon/ shaft in the left hand that has reached
up to the hip part of the animal and cither a small weapon / shaft in right hand or
and uplifted to hold the sharp end of the horn. Meanwhile, the left leg of human is
uplifted and foot is kept on the lowered horned. It is noticed that the head of human
is turned left where two rounded ball or bubble are made. What this posture signifies
needs furcher research.
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Figure 10 : Steatite seal with water buffalo —human motif

The terracotta molded tablet found from Harappa with almost similar motif has been
described as “theman spearing the water buffalo” (Kenoyer and Meadow 1997,12;
Meadow and Kenoyer 2000,72).

Figure 11: Water buffalo motif found from Harappa (left) (Kenoyer 1998), seal from
Lakhan-jo Daro (vight).

The present motif is carved simply but delivers and holds an important message.
Water buffalo is explained as a demon that apparently looks ugly in the physique
having with power and toughness in which horn multiply as a dangerous weapon. This
weapon must be large, look strong and furious. The ancient Indus and Mesopotamian
societies believed in large horns as symbol of power and wear them as a headdress
or crown (Parpola 1994; Potts 1997,187; Kenoyer 1998; Kenoyer 2010). In the
numerous Indus seals, the anthropomorphic figure regardless of gender (male and/
or femalc) having with robust horn(s) are publicized. The depiction of the horned
costume may have been “the powerful hunters or shamans, or even some form of water
buffalo or cattle deity” (Kenoyer 1998).This ugly postured robustness secems converted
into identity of the socio-religious aspect and might have carried strong hold into the
ancient Indus and Mesopotamian societies. In the Indus societyseal of the so-called
“Proto-Shiva” from Mohenjo-Darowith multiple faces and having beasts around him
is given title of “Lord of beasts” (Possehl 2007,441). In the seal a water buffalo is



shown — the horn on the water buffalo and “Proto-Shiva” (the Master) in typology
looks almost similar, hence, those horns make figure more robust in posture. The
hunting of beast, mastering the beast and finally taking of some physical attribute(s)
suggest socio-religious tradition exercised by Indus people. Lakhan-jo-Daro, one of
the Indus cities thriving during 2600-1900 BCE was also practicing similar socio-
religious tradition as confirmed through the discovery of present seal of water buffalo
and anthropomorphic figure in action suggesting that a powerful and daring being is
facing/ killing /empowering the beast.

Perusing the history of the water buffalo (Bubalus bubalis) begins when it was
first domesticated at the Mchrgarh during seventh millennium aceramic Neolithic
period (Meadow 1981,164). After its first appearance as a domesticated animal;
the popularity is observed during Kot Dijian period (2800-2600 BCE) when the
face with elaborated horn were painted in black color on a port found from Kot Diji
site. This motif became popular as horn-deity motif and was found from several
settlements of Gomal Plain Burzahom in Kashmirand Padri in Gujarat India (Possehl
2007, 448, Fig. 9.13).

Later on, during urban period (2600-1900 BCE) of Indus civilization; the water
buffalo was prominently depicted on the seals and the horn was symbolized and
utilized for socio-religious identity. Theological continuation is seen in the later
period as Mahabharata epic mention the * war —god Killing the Buffalo Demon™ and
in Ramayana killing of buffalo is alsomentioned (Possehl 2007). The continuations
of motif however suggest that the water buffalo belief / rituals had indigenously
developed which are still continued in the contemporary Hindu communities of
South Asia.

SEAL 2: INDISTINGUISHABLE MOTIF

This is small square shape scal with little variations in measurement in length and
width and measures as 14.96x15.67mm; the bas area measure as 5.71mm is in broken
condition and has the visible impression of drilling of a hole (Figure 12).The scal
manufacturer had tried maximum to create any motif but seems to have failed.
Looking at the scratched area and tentatively given outline in square shape where
some type of the image or motif was scratched but again left incomplete.In the Indus
Seal repertoire has several symbols either in the oval or round shape outines. Those
outlines are given further additions of the characteristics.The symbol or the character
made in the center of present seal carries some sort of similarity with the ‘upper part
of trishul /erident’.
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Figure 12: steatite seal with un-deciphered motif.
SEAL 3: HALF-FINISHED SEAL

This scal is made of black steatite and carrics complete profile such as flac placform
and recrangular bas on the back without having perforation. The platform and sides
are polished which suggests that the item was ready for further process like creating a
motif and adding of the writing(s) if necessary. The scal is measuringas 18.93 x 17.48
mm and boss is measuring as 9.28x 6.69mm in rectangular in shape without drill hole
(Figurel3).



Figure 13: unfinished seal made from black steatite stone.

This is second incomplete seal found from Lakhan-jo-Daro which indicate the
hicrarchy of scttlement where seal were made and given to the concern quarter(s).

Unfinished Square Steatite Seal

Measurements: Body with boss 11.01mm  1.1em
Without boss 5.23 mm 0.6 cm
LW2.1xBB 1.1xWB0.5 cm

Tan colored unfired steatite (Figure 14). The unfinished seal has a square
plan (measurement 2.1cm x 2.1 em). The thickness of the seal is 0.5¢m and the roral
thickness including the boss is 1.1 em. The front of the scal is flat with some irregular
scratch marks but there does not seem to be any clear outline of seript or animal morif
prepared on the surface. The edges of the seal are slightly rounded and the edge line
is also slightly convex. The unfinished boss on the back has a single groove in the
middle and has been perforated (dia 1.2 cm on one side and 1.2 cm on the other side
perforation hole dia is 2mm). The overall surface of the scal is covered with irregular
scratch marks from scraping with a stone or copper tool. The surfaces have not been
smoothed as is the case of finished scals.
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Unfinished Boss

Figure 14: Tan coloved unfinished steatite seal.

TERRACOTTA TABLET WITH PROJECTING ROUNDED EDGE

Mcasurements:

Length 5.2, widthl.1, thickness 0.8cm. The length of projected area is
1.5 em. The object is in Reddish-yellow fine terracorta with time white inclusions.
Molded tablet with square section and molded narrative motive on two sides. Edges
are worn and rounded.

Obverse:

Animals are lined up on the panel facing to the right. Starting from the left
to the projecting rounded end of the tablet has a rhinoceros facing a column like
object that has a spreading base and a spreading top. Next is a pipal leaf motif that has
projecting portions on the top like is seen in some Indus scripe signs. The next animal
to the left is a unicorn facing a ritual offering stand. The final is swastika motif in a
square frame.

Reverse:

The figure sequence on the tablet is as first figure on the left is a goat or Ibex
with upraised tail, and head facing to the left. The back arching horns are clearly
visible. Next is a pipal leaf sign with two projecting additions on the top followed
by the U shaped Indus script sign. The next image is a unicorn facing a ritual offering
stand. Next is a goat like figure with a short upraised tail and the head is looking back
over the shoulder to the left. The upper portion of the head and horns is badly worn,
but this type of image is known from scals. The last motif on the left in the projecting
rounded end is a Gharial figure with the head oriented to the top of the tablet.



Figure 15: Tervacotta tablet with projecting rounded edge in "1 shape.

Terracotta molded tabler Column Motif (Figure 16)

Figure 16: Tervacorta tablet with “T" shape.

Measurements: The total length of object is 4.5cm. The width of base isl.1 cm and
0.8mm just below the “T™ shape projection. The thickness at base is 1.00 cm and below
“T" shape part is 0.9 mm. The measurement of “T” shape part is length 1.7em. Width
and thickness is 1.0 cm. The object itself is in Reddish-yellow fine terracotta with lime
white inclusions. Molded tablet with square section and molded narrative motive on two
sides. Edges are not worn.
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Obverse: The overall plan of the tablet is “T™ shaped but the form has been warped
while drying and is slightly bent to the right. The base of the column is trapezoidal
with a swastika motif in relief. The column is slightly more narrow than the base and
has convex curved ridges like is seen on a date palm tree. The top of the column has
two convex rings, similar to the ringstones found ac Mohenjo-Daro, Harappa, and
Dholavira. The uppermost portion is “T" shaped with drooping edges. In the center
is a common Indus script sign showing a figure carrying two containers and a “U”

shaped head/headdress,

Figure 17
LS

Reverse: The reverse side has an identical base with a swastika motif. The column
surface has the convex ridges and two ringstone like objects at the top. The uppermost
part of the column has a pipal tree with five upward projecting leaves.
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Terracotta Sealings

A roral of five terracorra sealings have been discovered among them four
are round and one is rectangular in shape (Figure 18). The similarities of signs on all
sealings indicate the use of one identical seal impression from a unicorn seal with two
Indus signs above the body of the unicorn. The back of the scaling is smooth and this
suggests that they were used as tokens or “passports” for trade and not attached w a
bundle of goods. The scaling is made of fine reddish-yellow terracotta and well fired.

Two circular sealings are made with the same seal, possibly a unicorn seal, at
the tip of the unicorn hom is barely visible beneath the first sign on the right (read
from right to left).

The rectangular sealing is made with a unicorn seal having the same sign
sequence as the two circular scalings, but the size and style of the scripe carving
indicate that this seal was a separate mold. The tip of the unicorn horn is seen beneath
the first sign on the right. The measurement of object is as length 3.2cm ~ width 1.7
com and thickness 0.9cm.

Figurel8: 1)Terracotta rectangular sealing with trace of wnicorn horn; 2,
3)Tervacotta  sealing having with unicorn and Indus soript symbols; 4, §
OTerracotta sealing having Indus scaript symbols.

Indus Script Character

A white stuffin plaque/ tablet in broken condition has triangular type of something
may be a character form Indus script as perceived on potsherd found from the surface
of mound ‘D’ of Lakhan-jo-Daro during current visit of 2017 project. Sometimes
these are deliberate writing for specific purpose as scen on several large jars found in
urban settlements of Indus Valley. The script character is found depicted / written
on other items as well.
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Figure 19: triangular symbol on a plaque

INSCRIBED POTSHERDS

Figure 20: Indus Script character on the potsherd.

LJD2k10:Tr. 31(1) 27 (Fig:21)

Body sherd thick in texture, plain,and the exterior contains smoothing lines.
The high magnification at 200x image of clay composition on exterior surface shows
mica and other minerals. The potsherd has two pre firing symbols (a) fish and (b)
single line that is broken. The face of fish symbol is also damaged.

Figure 21: Pottery with Indus script symbol and high magnification image of the
surface.



LJD2k10: Tr.19(1) 28(Figure 22)

Body sherd medium in texture and recycled as disc sherd having red slip
on exterior. This contains post firing lines on one side from exterior. The high
magnification image at 205x from the interior surface shows clay composition that

has mica and the other minerals.

Figure 22: Pottery with graffiti symbol and high magnification image of the surface.

LJD2k10: Tr.19(1)56 (Fig:23)

Basc with body sherd, it is broken, plain and contains scraping impression
on exterior surface near the base. The high magnification image at 50x near the cur
mark line show clay composition that includes several minerals. The interior has mica
visible and may have treated with clay slurry.Nodetaching marks are seen on the base
surface. The base conrains three pre-firing cut mark line two as pair and one at some
distance.

Figure 23: Pottery with graffiti symbol and high magnification image of the surface.

LJD2k10:Tr.12 (1) 10(Figure 24)

Thick body sherd of a chuck base mold used to make large jars. The exterior
is plain and smooth may have treated with clay slurry and has concentric groves on
interior surface. The high magnification image of interior surface at 205x shows clay
composition which consist ofmica and other minerals. The sherd contains two panels
of the pre-firing cut marks; the lower panel consists of four cut marks; three of them
are clearly visible. The upper panel is damaged and only lower portion of two cut
marks are visible.
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Figure 24: Pottery mold with potter’s marks and high magnification image of the surface.

LJD2k10:Tr.17(1)8 (Figure 25)

Rim sherd of a large jar, thick in body texture and containstraces of the red
slip and black band on exterior. The interiorside is plain and contains several voids
in body surface. The high magnification image of interior surface ar 205x shows
presence of the mica as whitish material and other minerals. The rim had two panels
of the post firing lines cach pancl has three such lines which makes six lines in toral.

Figure 25: Pottery with graffiti symbol and high magnification image of the surface.

LJD2k10:Tr.18(s)52 (Figure 26)

Small body sherd with medium body texture, plain in decoration having some pre-
firing damaged graffiti marks. The high magnification image at 205x shows the

presence of several different minerals including the mica.




LJD2k10:Tr.16(2)22 (Figure 27)

Base sherd, plain in decoration. The thread cut marks on the base surface on
exterior. The interior is also plain and smooth. The high magnification image ar 2.5x
reveals the presence of mica and other minerals in the clay composition. The exterior
body contains post - firing x” mark.

LJD2k10:Tr.23(1)19 (Figure 28)

Small thin textured sherd plain in decoration and exterior was treated
differently and had slightly cream color and the interior surface is plain and red. The
high magnification image from exterior surface shows presence of some minerals and
the black spot of burnt organic material.

The sherd contains three pre-firing incised lines among which the central is
slightly longer than other two on sides.

LJD2k10:Tr.26(s)04 (Figurc 29)

Rim sherd with body plain in decoration and has one post-firing symbol.
The high magnification image at 205x shows the presence of mica and other minerals.
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LJD2k10:Tr.16(2) 24 (Figure 30)

Base with body sherd, medium in texture, red slip on exterior and interior is
plain. The post ~firing ‘x’ mark on exterior surface is present. The high magnification
image reveals presence of burnt organic material, mica and minerals.

L)D2k10:Tr.16(1)21 (Figure 31)

Smallbody sherd, thin in body texture, plain in decoration contain three post
firing incised lines on exterior surface below the broken neck. The high magnification
image at 195x reveals presence of mica, burnt organic material and minerals.

LJD2k10:Tr.16(1)62 (Figurc 32)

Body sherd, medium in texture, some grooved lines and cream color slip
on exterior. Interior is dull red and has finger pressing grooves. The sherd contains
pre-firing symbol made through incised lines. The high magnification image at 200x
from exterior surface of the sherd shows the presence of different types of minerals



in the clay.

LJD2k10:Tr.34(1)07 (Figure 33)

Part of plate of dish-on-stand, medium in body texture, red slip applied
on the both surfaces. The rim contains cight post-firing incised lines. The high
magnification image at 200x shows the presence of mica and other minerals.

LJD2k10:Tr.17(1) 124 (Figure 34)

Broken bowl type lid, the exterior smooth and interior rough. The base is
pointed having thread cut lines which are very thing suggesting the use of a thin
thread. The base contains post-firing ‘x’ mark. The high magnification image ar 205x
from exterior surface reveals the presence of limestone chunks and other minerals.
Nevertheless, the limestone was also present on the interior surface as well.
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LJD2k10:Tr.17(1) 10 (Figure 35)

Rim sherd with body, medium in body wall thickness, plain in decoration
and contains three deep pre-firing incised lines the fourth one is partially broken. The
high magnification image at 200x from exterior surface shows the presence of mica
and other mineral in clay.

LJD2K10:Tr16(1)97 (Figure 36)

Basc sherd with body, the base wall measures as 1.1em and contains the pre-
firing "x” mark on the exterior base surface. The detaching impressions are clearly cut
through which means that this object was given this graffiti mark after detaching the
object from potter’s wheel. The high magnification image at 52x shows the presence
of mica, limestone and other minerals on the interior surface.



LJD2k10: ----- (Figure 37)

Basc sherd with body, plain with thread cut mark showing detaching pattern
which has detaching cut at the side and the thread concentric lines are intentionally
given two deep pre-firing incised lines. The interior of base has finger pressing
impressions of the concentric lines resulted from thumb pressing are also visible. The
high resolution image at 205x the deep lines of thread cut and inclusions like mica,
black color spots and the other minerals.

LJD2k10:---- (Figure 38)

The base of a small jar with body, plain with rough interior and exterior
surfaces. The finger pressing impressions and mica inclusion on both surfaces are
visible. The pre-firing three incised lines are given on the base. The high resolution
image at 200x shows the inclusion of various types including mica.
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Study of The Indus Valley Scripts
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Hypothesis:

I There are strong relation berween culture and language.

2 Socio-cconomic facrors having impact on scripts.

3 Assessment of Religious and Spiritual Knowledge of existing society would be
input to understand the scripts.

METHODOLOGY:

Socio-economic aspects are very important and are closely related with the
surrounding of the socicty. On the other hand we can say that social conditioning has
deep impact over language and literature. For example, upload, download, online,
offline, softcopy, hardcopy, and selfic arc the languages of modern sociery.

What type of social condition and situation had been prevailing would be evaluated
through text which shall throw light on decipherance of Indus scripts.

Introduction:-

The Indus Valley Civilization was the most ancient Civilization of the world. It was
overall technologically advanced and it’s still a mystery for how the people were
so rational and had a very well civilized society. This Civilization was spread over
Karachi Baluchistan, Chandigarh, Punjab, Haryana, Rajasthan, Uttar Pradesh and
Gujarar,
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The city of Indus was cosmopolitan and population composition was
included Mediterranean’s, Proto- Australoid, Alpines and Mongoloids. That is
why those were advancing wide range of religious practices the and historians have
different views over the same.

The language and literature of any Civilization deserve to convey
the Socio-economic and cultural situations of the existing society. Albert and
Thomas cable said “It understates matters to say thar political, economic and social
forces influence over the language. These forces shape the language in every aspect”
on the other hand it is to be said that after analyzing the socio-economic condition
of the civilization that would be light on decipherance of scripts.

Methodology:-

In this study the data collection and facts analysis would be applied by
individual approach method, which were applied by the various social scientist in
20ch century for historical interpretation Age cyclic approach in which to connect
the relationship between different ages. Toyanbee, Spenglar were supported through
this very approach to analyse the historical facts.

The discourse method is useful and important in present day in social
sciences for analyzing the facts through evaluation of the text. While evaluating the
social conditions of prevailing society objectivity should be maintained.

Area of Indus Valley civilization:-

o Indus Civilization—citios
® Indus Civilization—other sites
+ Enrly agricultural sites
* Modern cities




o Major oty o+ o or wilsgs

The Mohenjodaro and Harappa Civilizations are also known as Indus Valley
Civilization. The Director- General of Archacology of India, Sri John Marshall was
the first eminent scholar and with his colleagues who discovered the new civilization
between the year 1921 to 1927 which is known as Mohenjodaro and Harappa
Civilization and later on another Director General of Archeology of India Dr.
Mortimele wheeler highlighted Indus Valley Civilization. Harappa covers the areas
of rupar at the foot of simla hills at Alamgirpur in Meerut District, Kolibangan in
Rajasthan Lothal and Surkotada In Gujrat.

Rai Bahadur Dayaram Sahni discovered the site of Harappa in the
Montgomery District of Punjab and Mohenjodaro and R.D. Banerjee and K.N.
Dikshit in the larkana District of Sind which is about 300 miles north of Karachi.

Later on, next work was done in the village of Nal in Kaart- state
Baluchistan, M.S. Vats executed his work on Harappan sites during the period from
1921 to 1934

The villages of Jomal-Kirio and Chanhudaro area were found and Jhukar and Khaugar
site of Sindh were also discovered.

‘ Ertent of Mutien Parmom (Paee . S

Indus Valley Civilization
Mature Harappan Phase
(2600-1900 BCE)

217



218

The department of Archeology of the Government of India undertook
excavation work at Rupar in the Amala District, work was also conducted at
Rangpur, Swekotada and Lothal in Gujrat. In the year between 1961 to 1969, B.B.
Lal and B.K. Thapar carried out Excavation work to Kalibangan in Rajasthan.

Important excavations works were being carried out later were Sutbagendor
(300 miles west of Karachi and near the coast of Arabian sea): Satka Koha and
Balakota in Baluchistan, Gumla in Gomal valley in north-west; Chandu Daro,
Judejodaro, Kotdiji, Ali Murad and Amir in Sind, Rupar, Sanghaol and Chandigarh
besides Harappa in Pubjab; Banvali and Mithal in Haryana, Kudwala Thar in
Bahawalpur, Kalibangan in Rajasthan, Alamgirpur in Uttar Pradesh and Rangpur,
Lothal, Surkotda, Rajade etc in Gujarat.

The latest discovery of Bhirdhana in December 2014, is known as oldest city
of Indus Civilization. The fourteen hundred centre of Indus Valley have been known
so far, but out of which only three percent excavation work have been undertaken.

Period of Indus Valley Civilization:

It is believed thar Indus Valley Civilization existed about 5000 to 7000
years back. Sir John Marshall started that this civilization existed nearly around 3000
B.C. During Excavation Iron was found at none of the sites hence this civilization is
accepred as that of the chalcolithic age or copper age. Therefore it is belicved that the
Indus Valley Civilization might have started beyond 3500 B.C. and developed rill
2800 B.C. On the basis of universal reliable Radio Carbon C14 dating system, the
Indus Valley period was 2350 to 1750 year back and it has come under prehistoric
period. This is the most ancient civilization of the world.
Infra-structure of Indus valley civilization:-

People of this civilization were aware of the construction of houses, mud
bricks and kiln-burnt bricks were used for construction of housces, drains system,
bathing room, kitchen, Dockyard and courtyard around the houses were also found.
Small house which consisting of four to six rooms and big housc which might have
up to 30 rooms existed for water they had personal and public well.

The staircase denotes about the first and second floor of the house. The
wooden ladder was used and ladder had high narrow steps. Individual house drains
which were connected to strect-drains opened into river outside the city. The drain
system was very advanced used for disposal of waste water and consisted of covered
street drains which were made of Kiln-burnt brick and main hole were also provided
at required distances for cleaning of the drains.

The roofs, doors and windows of the majority houses were made up of
wood. In the house there were no provisions of windows; light and air come mainly
through doorways. In some cases, latticed windows of pottery have been found.
In the few houses latrines were build up in between the bathroom and street wall.
Bathroom and latrines in may cases found in ground floor and first floor.



Generally, people used to cook in the courtyard and some times in side
rooms but in a big building kitchen were found with fuel and cooking utensils.

Pottery pipes were used for waste water drainage and these pottery pipes
were fitted both vertically and horizontally directions. It is stated that sanitary
engineering was very much developed.

The scholar stated that there were granaries; assembly hall and big bath
area have been found. The big bath was used for secular purposes or in religious
ceremonies.

The town planning system was also developed. The houses were raised on
state line and it was protected with a wall for protection of enemy and safety purpose.
In few houses, there was room for watchman. Lamp-posts like street lights in each row
were used and no encroachment was allowed on main public highway by any type of
private construction. The fortification system was on practice in Indus Civilization,

Economic Life:

On the basis of discovered item, scholars assume thar Indus valley people
had developed a prosperous civilization. The people were well acquainted with
agriculture, pottery, weaving, art, painting, sculprure, melting, transporting goods
and so on. The land was productive due to river side and facilities of irrigation were
available. People generally produced wheat, barley, rice, cotton and a wide variety of
fruits vegetables on a large scale. They domesticated animals like cow, bulls, buffaloes,
sheep, pig, dog, humped-bull, donkey, parrot, cat, peacock, fowl ctc. Elephants,
camels and horses were also known to them but horse was imported by the Aryans.
Buffalo, monkey, bear, tiger, lion, rhinoceros, hare, crocodile and gharial were also
known to them which they used to hunt.

They also had the knowledge of weaving a large number of spindles and
spinning wheels were discovered from the sites which were used to weave cotron and
wool.

Art of melting gold, silver, bronze, copper, tin, lead ctc was in practice,
Making of pottery was another important skill known to them and also very mush
developed as a large number of pots, Artistic paintings for decoration ctc. was found
which seemed to fetch them a better outcome. Many sculprures were found in the
form of clay stone and other metals.

People of the civilization had trade relation with other part of India and also
with the western countries like Mesopotamia, Egypt, Crete and summer, both by sea
and land.

Due to several industrics, large scale food production, trade and businesses,
Indus civilization was prosperous. Historians say that even the workmen of the
civilization could afford the luxury of two room brick build houses.
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Probably they imported copper from south India and Afghanistan, Lead-ore
from Rajasthan, South India, Afghanistan and Persia, turquoise from knorassan in
north eastern Persia, and marble from Rajasthan. They were having frequent trade
with Sumeria and Mesopotamia by sea.

Terracotta in form of human head, animal, female figure, toys were found
in that civilization. People were artist in making clay. Stone and metal sculprure,
Generally they used to make human and animal figures. They worshipped the clay
sculpture of mother Goddess, probably the culture of worship of a large number of
female Goddess came from Indus civilization in the modern society. The people of
the civilization had an expertise in stone sculprures; a bearded man stone sculprure
found during the excavation is probably a priest.

They were familiar with the art of making statuettes through sandstone.
The statuette of dancing and muscular youth discovered from the sites depicts the
advancement of Indian sculptures in pre-historic period. They also excellent in the art
of metal sculprures, the very popular bronze female figure of dancing girl and many
animal images of bronze are some of the examples of those arts.

Seals of Indus Civilization:

With an artistic point of view, Harappan artist were very much cfficient in
making scals. B. Rowland writes “they are amongst the world’s greatest expressions
of an artist’s ability to embody the essentials of a given form in artistic shape.” A.K.
Coomaraswamy said “The representation of these various animals, especially that of
the bull and the elephant, is masterly in the extreme, that of the limestone sculprures
is acsthetically decadent rather than primitive”

They were master in quality of cutting the scals. Some seals bear scripts only
and some bear human or semi-human forms. More than one thousand seals have been
found on the sites.

A number of seals found in tree-script figuring which reveals the act of
hypnotizing the tiger-demon. A number of seals also showed bull-men and the super-



human being traits. It denotes that female were not dominant in Indus religion. On
the basis of recovered items, Sir John Marshall came to the conclusion that Saivism
was the oldest religion of that area.

These people worshipped nature in its various forms. It is significant from
the findings that there were no mosques or temples bue people used to pray at the
corners of the rooms therefore religion was a private affair. However Dr. Mortimer
Wheeler and Dr. Piggote analyze that the people where ruled by the priest king.
Administrative system in Harappan Civilization:

On the basis of facts, it is to be said that the state was ruled over by the priest kings
and the ruler was autocratic. Harappa was governed by two capital cities, northern
and southern kingdoms, which were 350 miles away and communication between
the capital cities was through navigation. According to historians the twin capital
cities were laid out to a common ground and it was too much organized, centralized
and had full control over the production, distribution and taxation. Mortimer
Wheeler said “The wealth and discipline of the city-state were vested in the chief
deity. The bureaucratic machinery was capable of organizing and distributing the
surplus wealth. The people were having lictle political liberry.

Social Life:

As far as the social life of Indus Civilization is concerned, the social life of Indus
Civilization people, there is no evidence of division on the basis of caste and Varna.
However people of different classes used to leave rogether without any practice
of untouchability. It has been said that there were four classes, the upper first
class probably consisted of priests, astrologers and physicians etc, the second class
consisted of warriors, the third class consisted of the traders, artisans and artists and
the fourth one consisted of manual workers, such as peasants, fisherman weavers,
domestic servants ctc. The division was based on cconomic profession, it means the
socicty was more open and people were having opportunity to ger social mobility.
As per Archeologist analysis, the people of Indus Civilization were having both food
habits that is some were vegetarian and some were non-vegetarian people, used to
cook beef, mutton, poultry, fishes ctc and vegetarian people took fruits, vegetables
and grain ctc. The Archeologists came to know about the non-vegerarian food culture
of the civilization by the half burnt bones of animals found during excavation.

No actual clothing’s has been discovered at any place however, it is assumed
that both male and females used to bear the same dress. As per obscrvation of
statucttes a shawl which was worn over the left shoulder and under the light arm,
was the upper garment, and the lower garment resembled modern dhoti. Women
however used one fan-shaped small picce of cloth too as head dress. Both woolen
and cotton garments were used by the Indus people and probably they knew sewing

by the needless which is prominent from the buttons found during excavation.

Both men and women of the civilization used to have long hairs and for long
hairs they used hair-pins of gold, silver and copper. The combs were used basically
for keeping hair in proper manner. Man shaved their moustaches and kept short

beards.
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The ornaments of different metals like gold, silver, copper, stone and other
precious stones stated that ornaments were very much popular during that period.
Both men and women used to bear necklaces, armlets, fillets and finger-rings were
used by the males. Women in particular used head bands, bangles, bracelets, ear-rings,
girdles and anklets. Nose ornaments were not in practice.

Probably gold, silver, ivory, faience or other precious stone ornaments were
used by rich people and; shell, bone, copper and terracotta ornaments were used by
poor people.

Harappan people used various household articles which were made of
pottery, stone, wood, ivory and metals like copper and bronze. The modern names
of articles used at that time are dishes, basins, goblets, Jars, Pans, needles, axes, saws,
knives, fish-books, chairs, stools, tables, cots, candlesticks etc.

Asfaras entertainment of Harappan’s peopleis concerned, balls, dice-playing,
fishing, hunting animals and bird-fighting’s were source of entertainment. The seal of
Harappa shows that men used to hunt wild goarts and large antelopes with bows and
arrows. Dancing and singing of folk songs were also a source of entertainment. It is
said that children toys were made of terracotta such as ratdes, whistles, birds, coats,
statuettes, of man and women. They also used to build roys with marvel limbs and
children used to make clay modeling.

It appears that the funeral system consisted of the custom to dispose off
the dead bodies by the method of cremation. During excavation a number of urns
containing human bones and ashes, vessels of burnet and other offerings, such as
certain houschold article for the use of another life have also been found. Butin depth
analysis reveals that the people of civilization used to bury the dead bodies of their
people.

Languages and script of Indus:

Various scholars have tried their best since a long time to understand the language and
script of Indus Valley Civilization but they could not come to any definite conclusion.
On the light of the findings of some scholars, it is to be said that the Buruhi language
was used by the people of Indus Valley which is still spoken in the part of the region,
which belongs to Dravidian family. The Dravidian words come from western
languages, specially from Greek and latin which they must have learnt when they
went for exports of goods, some words arc similar to Tamil for example the Tamil,
Arisi” (Rice) is the Greek “Oryze”. The Tamil “Togei” is Greek “toas” (peacock). It is
believed that Dravidian people had migrated from western region and settled in this
region and established different cultures in India.
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As far as scripts of Indus Valley are concerned, it is still a mystery for scholars
who are involved in the study of this script. There are differences in the views or
approaches of origin and development of the script. There are few scholars who
are of the belief that the civilization was pre-Aryan and languages and scripts were
Dravidian. Sir John Marshall and Father Heras believe that the Indus seript can be
read from left to right and it can be translated into Tamil language. This belief is not
very much appropriate as we do not have any idea bout the Tamil language of fourth
millenniums B.C.

Some are of the view that Indus script came from Egypt and Mesopotamia.
G.R. Hunter said that sings of script are similar to ancient Egypt. Up to some extent
the signs of Indus script are similar to Egypt and Mesopotamia for example the signs
of tree, fish, bird etc. But it is believed that it is a mere co-incidence that few signs
are common and might be possible that the ancestry was common. The nature of
pictography in the script of Indus Valley is very typical and need to understand
without anthropological evidences and racial classification of in habirants of Nile,
Euphrates and Indus Valley.

Another historian David Drininger supported above facts and said that
the scripts were derived from outside and the originator or of the script mighe be
COMMON ancestor.

On the basis of above facts and beliefs it is included that the origin and
understanding of the scripe is still unknown. And more research and efforts needs
to be carried out for the script to be deciphered by the scholars working in this
area. According to Sir Mortimer Wheeler inscriptions of Indus Valley are mostly
shore. There are so many conjectures and assumptions made by various authors. For
example Meriggi said that the Indus Valley inscriptions consist of ideographs and
every single symbol is an ideogram. According to Hunter and Langdon, the Indus
script is a prototype of the Brahui script. According to the German scholar Hrozny,
the Indus scripr and the Hitrite scripr are similar and one can be read as the other.

223



224

A large number of complicated symbols have been derived in that scripe. This
writings belong to quasi-pictographic family, there are more than 600 letters and 60 of
which are basic and the rest are their variants.

The scholars have different opinion regarding the findings for the deciphering
of the Indus script. Some say that it is to be read from right to left but other have the
opposite opinion.

Some scholars have suggested that Indus scripe is a prototype of Brahmi
scriptand Brahmi script can be read from left to right. Therefore till date we have not
been able to understand the seripe and still have no direction and idea for deciphering
the script.

Origin and growth of language and literature:

According to scholars of literature there are different idea of the origin and growth of
language and literature.

Mahendra Pal Sharma said that “in every era there are parallel public
languages which must be imbibed in language and lirerature public or indigenous
language contributing new dimensions in contemporary literature” According to
Dewendra Prasad Singh after various research and several discussion we come on to
the point that Indus scripe is the oldest-scripe of the would and Brahmi, Debnagarik
is a bio-producrt of the Indus script.

Albert and Thomas cable states that “the diversity of cultures that find
expression in it. It understates matters to say that political, economic and social forces
influence a language. These forces shape the language in every aspect.” Otto Jespersen
said that “The relations between the ideas being expressed by means of endings more
intimately fused with the chief clement of the word”

Conclusion:

On the basis of observation of various studies related to Harappa Civilization. It
could be said that Indus scripes are still unknown. It is primitive language of simple
pictograms, more than five hundred distinct symbols have been identified, which is
similar to ancient language of Sumerian, from Mesopotamia and old Tamil scripe
logo-syllobic, proto Dravidian. Few people have suggested that the scripe is a bit
similar to the Chinesc language but it docs not scem to be similar with Bhutan, Tibat,
Brahmi, Devanagari and Bengali script. The obscrver said uniformly that Indus script
is written from right to lefe. A number of scholars have tried their level best but could

not decipherer the script.

According to the findings of historians it could be said that there is some
similarity between the religion and culture of other civilization. The most common
sign of swastika and worship of nature was found, which could be seen even to day in
different socicty.



In Gujrat state of India the R:mgolis drown by Gujrati women in front of
their houses, during auspicious occasions is totally similar to that civilization. Some
historians said that symbol of Harappa Civilization is very common to several tribal
society in India. The technique of intersecting circles is found in Harappa pottery.
This type of mechanism was used on the top of the Boddhi throne at Bodh-Gaya,
Bihar, India. Apart from this a lot of other symbols such as the hollow cross, the
tree on a raised platform, the fish, the peacock, the antelope, the papal (fig) leaf
etc, are common in current culture, Still today we could assess the importance in
contemporary culture of India. For example Darbhanga District of Bihar state of
India the king palace the symbol of fish every where in the fort, another example is of
(fig) papal tree which is still regarded sacred and worshipped in several parts of India.

On the basis of the statement of Archeologist the people of Indus Valley
Civilization were worshiper of nature and their script were written in manner from
right to left. The Pre-Dravidian tribal family who had been living in surrounding
of Sindhu-Ghati area, which is known as Bheil, Meana and Gond tribes, still today
follow the common religion and culture of Indus Civilization. For example they
worship the nature and believe in animal totem. They bury the dead body of their
people along with some foods which is similar to the custom of Indus Civilization.

The scholar’s have already wasted too much time, energy and resources to
decipherer the language in the light of Proto-Dravidian languages group like, Tamil,
Telugu, Kannada and Malayalam which is thousands of miles away, but did not

succeed.

Therefore, Indus script should be tried decipherer in the light of Pre-
Dravidian language group. It is believed that Pre-Dravidian language originated
from Daierbir of Gond tribal language. Gonad tribes used to worship nature and

believeing on animal totem and taboo.

On the other hand at the hypothesis level, the method of Dr. Brain Weiss,
psychiatrist, who lives and practices in Miami Florida, US.A. would be applicd for
knowing the script of Indus valley. According to this method, any patient who are
suffering from severe health problems and traditional therapy fails to cure the healch
problem, then Dr. Weiss will applied his method, which is known as regression and
Hypnosis, which means therapy through recalling the past life, the continuation of
life after death and the influence of past life which seems to hold the key of health
problems. So under this process same method would be applicd for recalling the past
lifc and the person who is able to go back in the age of Indus period could throw some
light on the Indus script.
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The Indus Script - through the lens of
Dilmun Archaeology

Steffen Terp Laursen
Moesgaard Museum, Denmark

The westward spread of Indus script and related technology -
Context and conditions

I wish to use this contribution to provide an informed update on recent advances in
the investigation of the Dilmun Culture (Kuwait, Saudi Arabian and Bahrain) and
beyond. The survey is aimed specifically at the context of, and processes behind, the
short-lived adaptation of the Indus script in Dilmun. Brief reference is made to the
introduction and use of the Indus weighe system and weights as well as the profound
(and more enduring) Indus Valley inspiration that appear in Gulfand earlier Dilmun
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Fig 1: The controversial “Eclipse” of the East.
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type stamp seals. The primary geographical focus is on the region of Dilmun spanning
from the island of Bahrain in the south-east, along the Saudi Arabian littoral to
Failaka island (Kuwait) in the north-west. Attention is chiefly paid to the 2100-1700
BC period when the influence of Indus related technology was most pronounced in
the Dilmun Culture.

In order to improve our understanding of the global context for the west-
ward transmission of Indus technology one also needs to consider more overall
geographical developments. First, I wish to briefly direct attention to the major, and
admirtedly controversial (Fig.1) “Eclipse of the East” horizon of widespread societal
disintegration in Middle Asia.

The “Eclipse of the East” is roughly concomitant wich the ¢. 2004 BC collapse of
the Ur I state and the arrival of Amorites in Egypt (see below) and included the
disintegration of Makkan (Umm an-Nar Culture/Oman), ¢. 2000 BC (Laursen
2009, Gregorica 2014), Kupin (Kuilli/Kuli Culeure?), c. 2000 BC, Marhasi ( Jeroft/
Bampur/Kerman Civilization), ¢. 1900 BC (Steinkeller 1982; 2006, Lawler 2003,
Madjidzadeh 2003; 2008, Pittman 2008), the Oxus Civilization (BMAC), c. 1800
BC and the Indus Civilization, c. 1900 BC (Wheeler 1968: 131, Dales 1977, Kenoyer
1998, Wright 2010: 29-32).

Societal fragmentation characterizes the developments in Middle Asian complex
societies during the first centuries of the 2™ millennium BC and represent a
complex and multi causal phenomenon. More than a collapse sensu stricto the
effected socicties witnessed a development towards less urban organization and less
integrated and “mature” culture expressions. I conjecture that the observed volatilicy
was the result a chain of a push-and-domino effects involving both ccological and
climatic change and possibly a disruptive level of human migration. The relevance
of brining the controversial “Eclipse of the East” into the discussion of the Indus
Script is that the transformative developments around and after c. 2000 BC probably
both conditioned the transmission of Indus technology to the west and the risc of
Dilmun’s trade economy.

Seccondly, I call attention here to the recent adjustment of the role played by the City
of Ur in the Gulf trade which up cill now was assumed to have been very substandal
- if not entircly dominant. A revision of the textural evidence has demonstrated that
for the entire duration of the Indus Civilization, Babylonia’s paramount point of
embarkation to the sea was in fact the port town of Gu'abba / E-Ninmar situated at
an unknow location on the scacoast of the Lagash province (Laursen and Steinkeller
2017: 71-78 with references). This new insight may have widespread implications for
the topic of Indus relations with the lands to the west.

Considered of equal importance to the question of what conditioned the spread of
Indus technology is the role played by the so-called "Amorite phenomenon”™ during
which “West"-Semitic speakers sweep across Egypt (Burke 2019), Mesopotamia
(Buccellati 1966) and the Gulf Region (Zarins 1986, Hojlund 1989, Glassner
). Notably, both the general political fragmentation, the transmission of Indus



technology and the disintegration of the Indus Civilization roughly coincide with
Amorites speakers making their presence known across the Old-World stage.

The Amorite expansion and “homelands”

Research into the Amorites have narrowly focused on the early 2 mill. BC conquests
of the Mesopotamian city states by so-called West-Semitic speaking tribal nations
(Buccellati 1966). Much has been written about their role in the fall of the Ur 11
state, but this appear to be highly exaggerated. To that effect De Boar has recently
pointed out that the after the fall of Ur c. 2004 BC one does not see the emergence
of any Amorite city state in Babylonia until decades later when the first “Amorite”
kingdoms appeared in Larsa and Uruk, c. 1950 BC (De Boar 2018).

It is, however, becoming increasingly clear that simultaneous with these event the
geographical extent of the “Amorite phenomenon” developed on a much more wide-
ranging scale than hitherto assumed (Laursen and Steinkeller 2017: 60-63).

I'shall argue here that Amorites contrary to common belief, in the early 2* millennium
operated across an east-west going water and land corridor that spanned more than
5000 km from Nubia (Sudan) in the south-west to Gujarat (India) in the east. The
“Amorite” label should be understood as vastly diverse tribal and urban communiries
looscly tied together by shared traits of culture, ideology and language. Accordingly,
the evidence should probably not in any way be taken to reflect one well-defined
Amorite people or Civilization that functioned with any major degree of inter-polity
coordination or overall political leadership.

Amorites in Egypt and Nubia

The extreme south-western expansion of Amorite groups materialized in the form
of multiple waves of Amorite speakers (Canaanite west-Semites) that seeeled and
eventually conquered ancient Egypt around 1800 BC (Burke 2019, Ryholt 1997).

During the Middle Kingdom the Egyptian state had endured a remarkable string
of political stability functioning for more than 170 years as a unified kingdom. This
changed around 1803 BC when a new and Semite speaking Amorite dynasty rose
to power in upper Egypt. Amorites had already arrived to the delta centuries carlier
(Burke 2019) but them assuming power over the north inaugurated the Second
Intermediate Period (c. 1805-1540 BC) when Egypt became politically fragmented
and economically weakened (Ryhole 1997).

Historically, the developments in Egypt and their timing are of great relevance to
understanding the political evolutions of many other lands during the Amorite
horizon. The process by which Amorites entered Egype is furthermore instructive
because it can serve as a guide to understand and reconstruct similar development
else ware where the evidence is less clear or differ from the equally well-documented
Amorite conquest of the Mesopotamian city states.
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Fig. 2: The Amorite cast-west expansion from Nubia to Gujarat. Details of the complex developments in
p P
greater Mesopotamia are omitted.

According to Ryholt (1997) the events can be reconstructed as following: West
Semites, presumably from the area around Canaan, had gradually migrated into the
Nile delta. By c. 1803 BC this Semitic speaking population brought an end to the
12 dynasty (-1803 BC) and gave rise to the new 14 dynasty (1805-1649 BC) of
Canaanite (Amorite) origin. These Amorites established rule over the delta in a from
that point in time, politically and echnically divided Egypt. The events leading to the
fall of the 12" dynasty remain unclear but indirect evidence suggest endemic political
turmoil and disruption of relations towards the lands north of Egypr.

King Amenemher 111 (c. 1860-1814 BC) left no heir to the 12* dynasty and this
resulted in disputes over the line of royal succession and possibly even civil war
thereby opening the political stage to contenders. Already during the reign of the
succeeding King Amenemhet IV (c. 1815-1806 BC) expeditions to Sinai ceased for
30 years (from ¢, 1806-1776 BC) and after his reign relations with Byblos were also
cut off. The Joss of the delta to the Amorite (Semite) kings of the 14" dynasty left the
indigenous Egyprian 13" dynasty (1803-1649 BC) - a de facto continuation of the
12" dynasty - severely weakened. The loss led to deteriorating economic conditions
attested during Amenemher [V (c. 1815-1806 BC) and female King Nofrusobk
(c. 1806-1802 BC). It was during the reign of Nofrusobk {c. 1806-1802) thar local
Amorites (Semites) openly asserted their independence in the delra by proclaiminga
king of their own and this was the process by which the 14™ dynasty rose to power. In
the parts of Nubia controlled by the Egyprtians the military outposts were gradually
deserted eventually leading to an almost complete abandonment of the Egypt's
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occupation of the south. During the 13" dynasty the mercantile and economic
conditions at times improved but by the end of King Aya’s reign (¢. 1701-1677
BC) an administrative collapse seems to have ensued with a succession of 24 swiftly
changing kings on average reigning less than a year.

The 14™ (Amorite) dynasty’s first five kings Yakbim, Ya'ammu, Qareh, * Ammu and
Sheshi (c. 1805-1705 BC) ruled over a small state but significant for the scenario in
the Gulf region, the Amorite dynasty soon established an extensive trade network
with both the Levant, the 13* dynasty Egyptian State and Nubia. In testimony of
the overall vastness of these Amorite’s political and commercial network King Sheshi
even married a Kushite (Nubian) princess named Tati. King Shershi’s part Nubian
son and heir King Neshsy (Lit. “The Nubian") (1705- ) died after only one year of
reign and not long after trade with the Levant ceased suddenly. An Amorite king
named Ya'qub-Har (c. 1675 ) maintained relations with Canaan and 13" Dynasty
Egypt and Nubia but henceforth the dynasty was characterized by a succession
of ephemeral kings. Ultimately, a collapse began to unfold in the 14" dynasty
state conterminously with that of the 13™ dynasty and much evidence suggest the
reason was widespread famine and resultant plagues. Eventually, ¢. 1649 BC both
the Egyptian 13" and Amorite 14™ dynasties were overcome by so-called Hyksos
invaders ~ another Amorite group also of Canaanite origin (Ryholt 1997: 293-
301, Burke 2019). The developments which followed in the wake of the Hyksos fall
outside the chronological scope of this paper.

Amorites in Dilmun and Makkan

Far removed from ancient Egypt and Nubia, the eastern most extreme of the
Amorites has since long been detected in the Arabian Gulf Region (see Fig. 2). Here
in the ancient lands of Dilmun and Makkan (Oman Peninsula) our understanding of
the role played by Amorite language, people and identity has substantially improved
in recent years. This improvement has informed us on both the character, politics,
geography and chronology of the Amorite phenomenon in the Gulf Region and
consequently has added new details about the context into which stamps seal with
Indus scripts were transmitted, re-created and used.

It still remains unclear if the Amorite presence in the Gulf Region was the result of
an influx of Amorite “West™- Semitic speakers or if the Amorite language was in fact
“native” to these lands. Regardless, when attempting to understand the transmission
of Indus script and other technologies the involvement of Amorites in Dilmun
should not be ignored.

The presence in the Bronze Age of the Amorite people in the cast Arabian countries of
Saudi Arabia and Bahrain has long been invoked in explanations of observed cultural
developments. Zarins has argued to link a Neolithic technological complex covering
western Saudi Arabia and parts of Jordan, Syria and the Sinai Peninsula with an carly
“Home land” of the Amorites (MAR.TU) (1986: 233-250, fig. 68). ].-J. Glassner
has in a number of studics addressed the question of the Amorites presence in both

Dilmun and Makkan from the point of view of the philological evidence and provided
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a basic understanding of in particular, the overwhelming Amorite onomasticon
attested from the region (Glassner 1996: 240; 2000; 2002). F. Hojlund developed a
framework explaining the ¢. 2050 BC rise of an Early Dilmun state organization on
Bahrain as the result of Amorite involvement (1989: 45-59). Hojlund's hypothesis
was recently confirmed when the Amorite names of two Dilmunite kings (Marchesi
2017) were discovered on inscribed soft stone vessels from a royal tomb dating c.
1700 BC (Laursen 2017: 220-246), More about the new evidence from Bahrain will
follow below.

However, several strands of evidence suggest an Amorite presence of much greater
antiquity in both Dilmun and Makkan. That Amorites were already present
in Dilmun almost 500 years before the newly attested Amorite kings from the
royal cemetery and possibly even were synonymous with the “native” Dilmunite
population is suggested by a recently translared royal inscription of Gudea of Lagash
(c. 2144-2124 BC). In this inscription Dilmun is tellingly referred to as “the land
of the Amorites™(. . . i{-na)$a-du-ii Dilmun[k]i ma-at A-mu-ri-im)( Wilcke 2011: 40
no. 22 iv 3-4). Notably, this demonstrates that Dilmun already before 2120 BC was
considered an Amorite territory (Laursen and Steinkeller 2017: 56, n.54).

The philological evidence relating to ancient Makkan is exceedingly limited but
should not be omitted in this connection because it too speaks to the presence
of Amorites on the Oman Peninsula during the Bronze Age. We thus know of a
Makkanite “lord” with the Amorite name Manium from an inscription of Akkadian
King Naram-Suen (c. 2254-2218 BC). Later, a man titled the ruler of Makkan (ensi,
Ma,-gan) is similarly identified by the Amorite name Nadub-cl-I during the reign of
Ur 111 King Amar-Suen (c. 2046-2038 BC), (Laursen and Steinkeller 2017: 36, with
references).

The above-mentioned discovery at the Royal Mounds of A'ali in Bahrain, which is
the dynastic burial ground for the carly second millennium BC kings of Dilmun
(Laursen 2017), has provided the strongest evidence yet connecting Dilmun’s political
clites to the Amorite identity. In one of the very last tombs built by the royal dynasty
cntombed at Aali, the dead king had been interred with at least three inscribed soft
stone vessels (Laursen 2017: 377-396) that carried his name and title (Marchesi
2017). The entombed king’s name was Yagli-¢l and in onc of the inscriptions it is
furthermore specified that Yagli-¢l was the son of a certain Ri'mum. The names
clearly identify the two kings as Amorites (Marchesi 2017). Both kings are afforded
the royal title “the servant of Inzak of Akarum”™ (Marchesi 2017: 429), where Inzak
is the refatively well-known tutelary god of Dilmun and Akarum probably represent
a local name for Bahrain (Laursen 2017: 390) or, in my opinion less likely, Failaka
island (Glassner 1984: 47-48, Marchesi 2017; 430-433).

The tomb of King Yagli-¢l is dated to 1738 BC-1658 BC or 1783 BC-1627 BC
Calibrated age (modelled) at 68.2% and 95.4% confidence interval(s), respectively
on the basis of extensive radio carbon dating and Bayesian modcling. A neighboring
royal tomb believed to have held his father King Ri'mum is dated to 1750 BC-1674
BC or 1796 BC-1645 BC Calibrated age (modelled) at 68.2% and 95.4% confidence
interval(s), respectively (Laursen and Olsen 2017: 374-375, fig. 509).



The newly obtained philological understanding of the royal title “the servant of
Inzak of Akarum” has allowed Marchesi to identify the name of a third Dilmunite
king mentioned on an inscribed bi-facial stamp seal of Lapis Lazuli found on Failaka
island (Kjerum 1983: no. 366). The inscription of the seal identified the seal owner
as a female (princess) named Panipa who is the daughter of a (King) Sumu-Iél the
servant of Inzak of Akarum (Marchesi 2011: 428-431). The seal itself can stylistically
be dated to around 1650-1550 BC (Hojlund and Abu-Laban, Laursen 2018). What
is of most importance here is the fact that the names of the Dilmunite royalties
identified all four of them as Amorite (Marchesi 2017). This mean that the rulers of
Dilmun were still using Amorite names 500 years after Gudea first called Dilmun ©...
the lands of the Amorites”. The new evidence demonstrates that the ruling class of
Dilmun, and probably the Dilmunite population in general, consisted of Amorite
speakers (Marchesi 2017: 425-446, Laursen 2017: 377-396).

In light of this new evidence from the Royal Mounds it all of a sudden makes perfect
sense why Amorite King Shamshi-Adad I (1809-1776 BC) towards the end of his
reign is known to have gifred an anonymous King of Dilmun, living approximately
1600 km from Shamshi-Adad’s capital Shubar Enlil (Tell Leilan), with a jar of
precious oil (Charpin 1984: 120, no. 61, Eidem & Hojlund: 1993).

The excavations at the Royal Cemetery undertaken by the present author has made
it possible to establish, for the approximately fourteen Royal Mounds of Aali, a
sequence spanning from ¢. 1900-1700 BC. Even if there are no direct connections to
the events in ancient Egypt the dating of Dilmun’s Amorite dynasty is conspicuously
similar to Egypt’s 14" (Amorite) dynasty’s first five kings Yakbim, Ya'ammu, Qarch,
' Ammu and Sheshi (c. 1805-1705 BC) (see above).

Indus Script in Dilmun

This subject has been deale with at some lengths in previous publications (Papola 1994;
Vidale 2005, Laursen 2010a). Here the earlier conclusions will be briefly summarized
and the evidence will be slightdy updated. Within the territory of Dilmun stamp scals
of Gulf Type with inscriptions in the Indus Script have been discovered in 9 cases of
which 7 are from Bahrain and 2 are from Failaka island, Kuwait. (Fig. 3)

This is contrasted by 11 Gulf Type scals with Indus inscriptions from Babylonia and
3 from Iran. From sites in the Indus region come five circular stamp seals, closely
reminiscent of the Gulf Type but more local in style (Laursen 2010a). Finally, a Gulf
Type stamp scal proper with Indus script has been found at Dholavira (R. S Bishe
2015: 298). The proportions of these seal have previously allowed me to establish a
robust classification into four morphological classes (groups 1-4, see G-no. in fig. 4)
that are fairly closcly associated with cach scals region of discovery (Laursen 2010a).
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Fig. 3: Geographical distribution of Gulf Type seals with inscriptions (After Laursen 2010: Fig.
15). With addition of seal from Dholavira (After Bisth 2015: 298, no. 176/50395).

The inscriptions and glypric art represent other informative aspects of this exclusive
corpus of artefacts (Fig. 4). Almost all the inscribed Gulf Type seals have a heraldic
animal in the lower half, and, in every case, thisis of the short-horned bull type. Vidale
has alrcady stressed the significance of this notably fact to the understanding of the
general identity of the users of these circular seals (Vidale 2005). Seylistically, the
examples from ‘Bahrain and Failaka appear to be locally made whilc the Baby lonian
and Iranian examples are slightly different. Four circular scals found in the Indus
appear to be local Indus products inspired by the new circular variant Gulf Type scals
(Fig. 4) The four Indus scal differ from the Gulf serics amongothers in raw materials,
style, shape and the face that three exhibit a unicorn or a unicorn-related animal.
Stylistically, six of the scals found in modern Iraq and one from Pakistan appear very
close to their square Indus inspiration both in terms of carving of the bulls and scripts
signs (Fig. 4). As there is ample reason to suspect them to be the chronologically
carliest these seals are here hypothetically label “1. Generation”. The seals of the “1.
Generationare in every case found outside of Dilmun and must have been the firse
to circulate in the networks of trade around or slighely after 2000 BC. Judging from
the soft stone raw materials alone the seals appear to have been produced outside
the Indus. However, there appear a single “1. Generation” seal from Mohenjo-Daro
(Fig. 4 no. 2) which by implication must be considered a product “foreign” to that
city. Interestingly, the" 1. Generation” seals did for some unknow reason, not inter
archeological contexts in Bahrain, The first seals to enter the archacological record
in Dilmun are here classified as “2. Generation” (Fig. 4). These are notably more
“provincial” in the style and quality of execution than the former seals. Both the bulls
and the inscriptions are clearly not carved by someone skilled in the craft and are
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Fig4:1-2:Gulf Type seals with inscriptions (After Laursen 2010: Fig. 8 and 9 and numbering after
Tab. 1). With addition of seal from Dholavira (After Bisth 2015: 298, no. 176/50395). G# indicated

assoctated morphological group (after Lawrsen 2010: fig. 4).

of the Indus workshops proper. As an important datum it has been demonstrated
in another study how the “2 . Generation” appear in Bahrain at exactly at the same
time as the compact burial mound cemeteries begin to form and replace scattered
mounds fields (Laursen 2010b). The final appearances of the Indus script are on
seals of the “3. Generation” (Fig. 4). These appear the furthest removed in time from
the 1. Generation seals and their square Indus source of inspiration. One of these
seals exhibits apparent pseudo Indus scripe (Fig. 4 no. 11). Another is of the proto-
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Dilmun type with four dots-in circles and three groves on the reverse boss (Fig. 4 no.
13) dating to ¢. 2000-1950 BC (Laursen 2018: fig.207) and must thus have been
carved towards the very end of the Indus scripts active use or after its retirement. This
suggests that the script in whatever language it was used to communicate had more
or less gone out of use by 1900 BC,

Parpola has analyzed the sequences of the inscriptions on the Gulf Type seals that
were available to him at the time as well as Indus inscription found on other artefact
types in the Gulf. His conclusion was that the Gulf sequences generally do not match
those attested from areas of the Indus Valley Civilization with the exception of two
found in Iran and one from Babylonia (Parpola 1994). Parpola importantly noted
that twin signs and variant hereof appear uncharacteristically frequently in the Gulf
Indus script sequences (1994: 309). Vidale further argued that the seal inscriptions
communicated names and that the twin signs possibly represented the patronymic
component as logograms in one or more ancient Semitic languages (Vidale 2004:
265, 2005: 156-157). Subsequently, two more Gulf seals with Indus Inscription were
published from Bahrain (Laursen 2010a: 98, fig. 1) which gave further support to the
idea of a special relation between the use of the script in the Gulf and Twins Signs. In
one of the new cases (above Fig. 4 no.11) one is clearly dealing with a pseudo-script
but the Twins sign was still remembered in the pseudo-sequence “prefix” position
(Laursen 2010a: 118, 98, fig.1b). Notably, the new “1. Generation” Gulf Type seal
with Indus script (Fig. 4 no.176/50395) published from Dholavira has only provided
added support for many of the above conclusions. The new seal too features a short-
horned bull but more astonishingly it’s inscription also contains a Twins sign (Fig. 5).

In my opinion the new evidence for Amorites in the Gulf region calls for a reappraisal
of Vidale’s hypothesis of “one or more ancient Semitic languages™ used in the Gulf
sequences. The question that now needs to be asked is: “Was the Indus script used to
“write” personal names in Amorite dialect on the Gulf Type scals?”

The possible connection to Gulf Amorites and the local Amorite dialects is possible,
but also exceedingly hard to prove. Prior to the new-found Amorite names of the
kings of Dilmun I have discussed this topic at length and this consequently need not
be repeated here (Laursen 2010a). However, the strengthened Amorite connection to
Makkan makes it relevant to readdress the situation on the Oman Peninsula. Makkan
socicty did not develop in the same urbanized way as Dilmun and the sealing practices
and script do not appear to have been widely used. There are in fact a number of
artefacts from Makkan which suggests that an equivalent to the Twin Sign frequently
was uscd as a pictogram in contexts where it may well signify “family relations” (Fig.
6:1-4). The cvidence includes: a Bronze Age scal amulet from Kalba site K4, with
a distinctly Twin Sign inspired pictogram (Fig. 6:1), a pscudo stamp scal from Ras
al-Jinz with a more crudely looking likely Twin Sign inspired pictogram (Fig. 6:2),
a stone relief including a likely Twin Sign inspired pictogram (here unmistakably
a man and woman) carved over the entrance of the Hili Grand Tomb (OA 1059).
The Hili grand tomb is one of the most claborate collective tombs ever discovered in
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Makkan and the fact that this symbol appear over the entrance to a collective tomb,
which is the most manifest celebration of the family collective, hardly contradicts the
interpretation of a family-union symbolism behind the Twins signs.
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Indus Weight in Dilmun and the “Dilmun norm”

Weights imported from the Indus world were used in Dilmun from Qalaacal-Bahrain
period Ia (c. 2050/2000-1900 BC) (Hejlund 1994: 395-397) and have been found
in small numbers in Bahrain and Failaka island, Kuwait. An important datum in the
discussion of the Indus weight unit in Dilmun is provided by the Ur tabler (UET
V 796). This text famously recalls a transaction of copper from Dilmun involving
long-distance trader Ea-nasir and the mass of which is given both in the Babylonian
weight unit and the so-called Tilmun-norm (Bibby 1970, with references). Based on
this text the Tilmun-norm was shown by Bibby to be equivalent to the Indus weight
system and stone weights discovered in Bahrain (Bibby 1970). It has subsequently
been shown how the Old World's units of weights could be cross-referenced by mean
of simple arithmetic (Mederos & Lamberg-Karlovsky 2001). Importantly, the tablet
is contemporary with King Rim-Sin ¢. 1822-1763 BC (Leemans 1960: 50pp) which
document thart the Indus unit as a minimum was in use in Dilmun at that time.

Judging from the archacological evidence from Bahrain and Failaka it seems that in
Dilmun the Indus type weights were supplemented with, but not completely replaced
by, the Babylonian spindle and duck-shaped weights and Babylonian unit sometimes
towards the end Early Dilmun per. Il ¢. 1750-1700 BC.

Conclusion

Dilmun’s strong economic relations with Babylonia could have been forged when its
ethnic Amorite dynasty call for “eribal solidarity” among the many Amorites chiefly
houses that from ¢. 1950 BC onwards took control of the Mesopotamian city states.

By all appearances, the Amorite kings of Dilmun (Laursen 2017), or more likely
from a chronological point of view the Amorite tribal lords (Laursen 2008) that
preceded them, played an instrumental role in facilitating the transmission of Indus
knowhow to Dilmun as well as organizing the Meluhhan trade with as distant ports
as Dholavira in Gujarar and Mohenjo Daro in Sindh.

The Indus unic of weight (Tilmun-norm) was in use until ac least c. 1800 BC (Rim-
Sin) and the last “Indus” inscriptions in Dilmun probably date to around 2000-1950
BC. When Dilmun first possessed cuneiform scribes with skills in Old Babylonian
cuneiform is difficult to tell. An inscription on a ceramic sherd found in a Royal tomb
(Mound P) dating to ca. 1900-1800 BC (Laursen 2017: 194: fig.314 a) was meant
to provide the volume of the vessel. Norably it is written both upside-down and in
mirrored (Marchesi 2017: 427: No. 5), suggesting generally poor scribal skills at the
royal palace of Dilmun at that time.

This draft conclusion will be expanded after the conference and workshop!



Appendix 1
Nanaza and Samar only known Indus/Meluhhan personal names

Of particular interest to the context of this proceeding of the Indus script are the
probable Meluhhan personal name of two royal slaves that worked as “bezoar
shepherds™ at the royal animal park at Ur. The relevant text has recently been dealt in
Laursen and Steinkeller (2017: 83-84) but is mentioned again here because ituniquely
provides us with the proper names of two people from the Indus Valley Civilization.
The tablet in which the Meluhhan slaves Nanaza and Samar are mentioned come
from Urusagrig and is dated to Su-Suen year name 6 (2037-2029 BC). It reads:

1 sila3 i3-gi§ Na-na-za 1 sila3 Sa6-ma-ar ' sila3 A-li-a-hi dam-a-ni i3-ba [u2 Me-luh-
haki-me a-ru-a lugal sipad adara 4-m¢’

“1 liter of sesame oil (for) Nanaza, 1 liter (of sesame oil for) Samar, (and) % liter (of
sesame oil for) Ali-ahi, his wife; the oil allorment of the Meluhhans, royal donated
slaves, the shepherds of bezoars™ (Nisaba 15 371:1-7). (Laursen and Steinkeller
2017: 83).

The following comments on the text are cited from Laursen and Steinkeller 2017:
“There is no reason to doubt that the first of these two individuals, whose names are
distinctly foreign, did come from Melubha (or some neighboring region). Importantly,
these two personal names are the only evidence available that may pertain to the language
of Melubba. Although there is no way of telling how Nanaza and Samar had ended up
in Babylonia, the fact that they were royal slaves suggests that they had been acquired by
the crown somewhere in the Gulf, probably as part of the Ur 11l commercial activity in
that region. Interestingly, the name of Samar's wife is Akkadian, mdlmtmg that she was
a Babylonian native. Another remarkable fact about these individuals is that they took
care of bezoars. Since the designation “bezoar shepherd” is completely unique, one cannot
but suspect that Nanaza and Samar bad been “recruited” owing to their familiarity with
these exotic animals, which undoubtedly formed part of a royal animal park.” (2017:
83-43)
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The Indus Script: Origins, Use and Disappcarance
by Jonathan Mark Kenoyer

Abstract

The Indus script was used in the cities and towns of the Indus Civilization during the
Integration Era, between 2600-1900 BCE. The evidence for the origins of the Indus
script is found during the carlier Regionalization Era in the form of post firing graffiti
as well as painted on pottery. An Early Indus Script can be identified between 2800-
2600 BCE. The Indus Script was used on seals as well as a wide range of artifacts, such
as weapons, ornaments, trade pottery and ritual objects. The contexts of script and
changes in the writing over time indicarte that the Indus script was versarile and that
it was probably used to communicate complex ideas as well as multiple languages.
The disappearance of the Indus script can be associated with the transformation and
decline of Indus urban centers.

Introduction

The oldest known writing system of South Asia is commonly referred to as the Indus
script because of its association with the early urban centers of the Indus Civilization,
dating berween 2600-1900 BCE (Kenoyer, 2014, Kenoyer, 2014 (in Chinese)).
When the Indus cities were first excavated in the 1920s and 30s, the main focus in the
study of Indus writing was on short texts found on carved steatite seals and molded
tablets made of faience and terracorta. However, many other types of objects with
writing were also discovered, but due ro their fragmentary nature, they received much
less attention. For example, writing was on pottery, personal ornaments, copper tools
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and ingots, as well as on a wide variety of other objects (Parpola, 1994a). After almost
100 years of rescarch, scholars have still not been able to decipher this writing system
because there are no bi-lingual tablets that allow it to be linked to a known language
system. Nevertheless, the continued excavations by scholars in Pakistan, India and
other adjacent regions has resulted in a large body of archacological and cpigraphic
data that make it possible to discuss the origins of the writing system around 3300
BCE ( Joshi and Parpola, 1987, Shah and Parpola, 1991, Parpola et al., 2010). Itis also
possible to define how the writing was used in urban, rural and trading settlements
of the Indus Civilization. In addition, comparisons of script on seals and portery in
different chronological periods of the Indus cities provides evidence for changes in
the writing system over 700 years (Kenoyer, 2006b, Kenoyer and Meadow, 2010). The
lack of long texts suggests that the once it was developed and widely used, the Indus
script was not used in the same way that writing was used in other early civilizations.
The evidence presented below will show that writing played an important role in
the development and functioning of certain aspects of Indus society, cconomics and
religion. Writing was not however, an indispensible part of Indus culture. During
the Late Harappan Phase, from 1900-1300 BCE, many aspects of Indus urbanism,
technology and ideology continued even though writing and seals were no longer
used by the clites.

Table 1. Chronology of the Indus Tradition (Kenoyer, 2015:Tables 2, 3, 4,5, 6)

Early Food Producing Era (Ncolithic) ca. 7000 to 5500 BCE
Mehrgarh, Period Ila - Ceramic 6000-5500 BCE
Mehrgarh, Period 1, Aceramic 7000-6000 BCE
Regionalization Era (Chalcolithic/Bronze Age)
Early Harappan Phase ca. 5500 to 2600 BCE
Harappa: Period 2, Kot Diji Phase 2800-2600 BCE
Harappa: Period 1,4 &8, Ravi Phase >3700-2800 BCE
= Mehrgarh, Peviod IV to V' 3500-3000 BCE
Mehrgarh, Period I1I 4400--3500 BCE
Mehrgarh, Period ITh 5500-4400 BCE
Integration Era (Indus Civilization) (Bronze Age)
Harappan Phasc 2600 to 1900 BCE
Harappa: Period 3C, Final 2200-1900 BCE
=Nausharo, Period IV 2100-2000 BCE



Harappa: Period 3B, Middle 2450-2200 BCE
=Nausharo, Period 111

Harappa: Period 34, Initial 2600-2450 BCE
=Nausharo, Period Il

Localization Era (Bronze Age)

Late Harappan Phase ca. 1900 ro 1300 BCE
Harappa: Periods 4 and 5 1900- 1700 BCE
= Mehrgarh Period VIII 2000-1700 BCE

Jhukar, Rangpur, Cemetery H Phases
Context and Chronology of Indus Writing

The geographic context for the emergence of writing in South Asia is the broad alluvial
plains of two major river systems, the Indus and the Saraswati-Ghaggar-Hakra Rivers
(Kenoyer, 1998, Possehl, 2002, Gupta, 1999). The Indus River and its triburaries
form a vast region that encompasses modern Pakistan and parts of northwestern
India. The Saraswarti-Ghaggar-Hakra River is now dry, but flowed on the east and
parallel to the Indus River. This second river had its source in the Himalayas and may
have emptied into the Greater Rann of Kutch (Figure 1). Trade networks connecting
these two parallel river systems allowed agro-pastoral and fishing communities to
interact across the vast region, exchangingideas and technologies as well as ideologies.

Most carlier studies of the Indus script focused only on the period when the fully
developed script was in use, from around 2600-1900 BCE (Mahadevan, 1977,
Parpola, 1994a, Wells, 2011, Rao, 1982). The Indus script must be studied in the
context of long-term cultural tradition development, rather than simply during the
urban phase of the Indus civilization. A “tradition” refers to “persistent configurations
of basic technologies and cultural systems within the context of temporal and
geographical continuity” (Shaffer, 1992:442, Kenoyer, 2015, Kenoyer, 1998) ( Table
1). The foundarions of Indus writing can be traced to graphic symbols and painted
designs associated with the Early Food Producing Era (Neolithic) at sites such as
Mehrgarh (Jarrige et al., 1995, Jarrige and Quivron, 2013). While many of the carly
graphic symbols are quite simple and may not dircctly link to later writing systems,
some of the signs continued to be used in later periods and eventually became part
of the later Indus script. During the subsequent Regionalization Era (Chalcolithic/
Bronze Age) there is more widespread use of graphic symbols and various types of
graffiti on pottery and clay objects such as figurines and terracotta cakes. The use of
multiple symbols together in varied sequences suggests that they were used to encode
language or ideology. During this time period there is evidence for the emergence
of an Early Indus Script (Kenoyer and Meadow, 2008) that has been defined at the
site of Harappa. It is also possible that there are regional variations in the Early Indus
Scripr, for example in the upper Ghaggar-Hakra River Valley sites such as Kalibangan,
Kunal, and Bhirrana (Lal, 1992, Lal et al., 2003, Khatri and Acharya, 2005, Rao et
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al., 2005). Other regional forms of Early Indus writing may have been developing in
Baluchistan (Dales, 1979:256, Quivron, 1997, Jarrige et al., 2011) and the Gomal
and Bannu Plains of Khyber Pakhtunkhwa (Dani, 1970-71, Durrani, 1988, Durrani
etal., 1991, Durrani et al., 1995), as well as in Gujarat (Ajichprasad, 2002). As more
sites are excavated in cach of these regions, the samples size of inscribed objects will
increase and eventually it may be possible to trace the development of specific aspects
of writing to onc or more regions.

The development of what is thought to be a single widespread form of Indus
Script s seen during the Integration Era (Bronze Age) from around 2600-1900 BCE,
with the rise of major urban centers that had relatively similar economic, political
and idcological systems (Parpola, 1994a). It is still not confirmed if chis is in fact a
single unified writing system, though that is what most scholars assume. Based on the
stratigraphic excavations of inscribed objects from the site of Harappa it is clear that
the Indus Script changed over time, and that some new signs and new ways of using the
script were introduced in the later part of this period (Kenoyer and Meadow, 2010).
Given the chronological variation scen at Harappa, it is possible that there are regional
variations of the Indus Script and that some areas may have used writing in unique
ways. We do have evidence that the Indus script was used to write a different language
based on seals found in Bahrain and other regions of the Persian/Arabian Gulf, Iran
and Mesopotamia (Brunswig et al., 1983, Parpola, 1994b, Laursen, 2010:115-119).
The Indus Script was used for around 700 years and gradually disappears during the
Localization Era (1900-1300 BCE), when trade networks were disrupted and the
integrated urban centers become isolated and eventually reorganized along different
cultural and economic patterns.

Table 2: Chronology of Indus Script and Seal types from Harappa and other
major Indus Sites (modified from (Kenoyer, 2006b)

Harappa - Period 1- 3700-2800 BCE
Scals:
Button seal with geometric design, no clear evidence for script

Positive script
Inscribed pottery ~ post-firing graffiti, one to three signs, pre-firing potter’s marks

Period 2 - 2800-2600 BCE

Scals: inverse script

Square steatite seal — animal motif facing left, irregular carving, irregular script
placement

Steatite button seal — symbol, no script

Sealing - square seal with scripe, plant motif and ladder morif



Positive script
Inscribed pottery ~ post-firing graffiti, pre-firing script?, one to three signs

Period 3A - 2600-2450 BCE

Secals: inverse script

Square steatite seal — angular carving of animal predominantly facing right, linear
script placement, curved script above animal motif, one script sometimes below
animal head, seal boss is square

Positive script

Inscribed pottery — post-firing graffiti, pre-firing script

Period 3B - 2450 -2200 BCE

Seals: inverse script

Square steatite scal ~ animal motif predominandy facing left, lincar but irregular
script above animal motif, scal boss is circular, domed with single or double groove
Square steatite seal — only with scripr, linear regular scripe size

Steatite button scal — symbol, no script

Positive script

Incised steatite tablets - regular and irregular script, morifs and symbols
Molded faience tablet — script, motifs and symbols

Molded terracotta tablet — scal impression with animal motif and scripe

Inscribed pottery — post-firing grathiti, pre-firing script
Period 3C - 2200-1900 BCE

Seals - inverse script

Square steatite, copper and silver seals — animal motif facing left, bold, rigid, regular
seript, seal boss is circular, domed with single, double or triple groove

Long rectangular steatite seal - no animal motif, bold, rigid, regular script
Terracotta seal — regular scripe

Faience burtton seal -~ symbols, no script

Positive script

Trade and Accounting devices

Incised steatite tablets - script, motifs and symbols

Incised terracotta tablets/ shaped sherds — incised irregular scripe

Molded copper tablets — regular scripr, raised in positive
Molded faience tablet — narrative scenes, script, motifs and symbols
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Molded terracotta tabler — narrative scenes, seal impression with animal motif and
script

Molded terracotta token - circular with script on one or both sides, low fired
Terracotea flat sealing ~ molded script from various types of seals

Inscribed terracotta conical scaling — irregular script

Pottery

Pointed base goblets — impressed with script seal

Inscribed pottery ~ large and small, generally irregular post-firing graffici, large and
small refined and regular pre-firing script

Inscribed stone vessel - bold regular seript

Architecture
Inscribed ringstone ~ regular script

Tools / weapons
Inscribed copper tools / weapons — bold, rigid, regular scripe
Inscribed bone point - irregular script

Ornaments

Inscribed gold jewelry — miniature irregular scripr
Inscribed stoneware bangles — miniature irregular script
Inscribed shell bangle ~ irregular script

Inscribed terracotta bangle

Molded terracotea bead — irregular seript

Molded faicnce bead (or perforated tablet) ~ regular scripe

Domestic, ritual and other

Inscribed bone and ivory dice ~ irregular scripe

Inscribed terracotta conical object / gaming piece — irregular scripe
Inscribed terracotta top, wheel, figurine

Inscribed terracotta triangular cake

Inscribed pebble - irregular scripe

Early Graphic Symbols on clay and pottery

The earliest evidence for settled agriculture in this region dates to between 7000-
6000 BCE at the site of Mchrgarh, Balochistan (Jarrige et al., 2005). In Period I at
Mehrgarh there is no evidence for the use of pottery, and basketry was the main form
of container that has been preserved. However, traces of painted linear and dotted
decorations using red ochre, brown, black and white pigments have been found on



clay plastered walls of the early houses ( Jarrige and Quivron, 2013:28-30). Abstract
designs have also been found carved on a bone pendant (Jarrige and Quivron,
2013:Fig. 352), as well as on a wide range of animal and human figurines made from
stone and clay. During Period Ila (6000-5500 BCE), low-fired pottery and also
terracotta figurines of humans and animals were produced. Some of the pottery was
decorated with a plum red slip, and red designs were also painted on some of the
figurines. A terracotta bead with incised designs was found from Period IIB (5500-
4400 BCE) and the excavators suggest that it may have been used like a cylinder
seal to create a design that may indicate vegetation ( Jarrige et al., 1995:319). By
Period 111 (4400-3500 BCE) a wide range of hand formed and some wheel thrown
pottery vessels were being produced at the site and there is evidence for pre-firing
potter’s marks on some of the portery (Quivron, 1980:276). After around 3500 BCE
during Periods IV-VII the incidence of potter’s marks increases significantly but the
excavators do not fecl that any of these carly forms of graphic art can be directly
related to the later Indus script (Quivron, 1980:279). However, many of the simple
signs found at Mehrgarh do in fact appear at many other early sites within the Indus
region and some of the signs that are found as post-firing graffiti were used in both
the Early Indus Seript and the later Indus Script (Kenoyer, 2006b).

Potter’s Marks and Graffid

Onc of the major problems in the study of the origins of Indus writing has been a
conflation of terms and the lack of precise documentation of graphic symbols on
pottery and other types of objects. The extensive surveys and trial excavations carried
out by Walter Fairservis in Balochistan recovered large amounts of pottery with
evidence for graphic symbols (Fairservis, 1961, Fairservis, 1959, Fairservis, 1956).
Unfortunately it is not clear if the symbols were inscribed on the pottery prior to
firing or after firing. This is also the situation with graphic symbols reported from
sites such as Rangpur (Rao, 1963), Lothal (Rao, 1985, Rao, 1979), Kunal (Khatri
and Acharya, 2005), Rakhigarhi (Nath, 2015) and Kalibangan (Lal et al., 2003, Lal
ct al,, 2015, Joshi, 2007, Lal, 2015). Graphic symbols incised on pottery prior to
firing usually consists of one to six strokes, carved as an “X” or “V”, or some geometric
shape, incised on bottom of the base, or just above the base on the exterior of the
vessel (Figure 2: 5 to 11). These pre-firing marks are usually identified as “potter’s
marks", indicating the person who made the pot or perhaps the person who would
eventually reccive the pot. Many different pots may have been fired in a communal
kiln and this would allow individuals to differentiate their handiwork from that of
other potters who were making similar shapes and designs of vessels. In contrast,
post-firing marks or “graffici” are signs that are carved onto a vessel after it was fired
and could indicate the person who acquired the vessel or perhaps the contents of
the vessel. Post-firing “graffiti” are usually incised on the vessel rim or upper body
and can also be simple signs (Figure 2: 1to 4). At the site of Harappa, during Ravi
Phase (3700-2800 BCE) and the Kot Diji Phase (2800-2600 BCE) some graffiti
included one complex sign that was similar to signs found in the later Indus scripe
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(Figure 2:4). Sometimes two or more distinct signs were arranged in a sequence that
was identical to sequences found in the later Indus script (Figure 3). These examples
suggest that some of the carly graffiti was probably being used as a form of writing
and that the later Indus script evolved out of the early graffiti being used on pottery
during the Regionalization Era (Kenoyer, 2006b:14-16). Duc to the limited arca of
total excavations, the sample size of Early Indus script from Harappa is quite small,
but the discovery of similar signs at other sites in the northern Indus and Ghaggar-
Hakra River Valleys suggests that the process of script development was taking place
over a broad region,

The use of potter’s marks continues from the Regionalization Era through the
Integration Era and may reflect a scparate though possibly overlapping form of
personal identification. Some potter’s marks may actually represent words or names,
but there is no way to decipher them. Post firing grathiti also continues through from
the Regionalization Era to the Integration Era.

In some cases, the post-firing graffiti may simple reflect notations or non-semantic
symbols, but others may reflect words or ideological concepts. During the Integration
Era, when the Indus Scripe is well established there are longer sequences of signs thar
are clearly examples of the use of Indus script on pottery. Large storage jars that were
used for shipping goods within the Indus region as well as for external trade often
were inscribed with one or more examples of Indus scripe (Figure 4). After the goods
were removed from the large storage jars many of them reused as sump pits for waste
water or as latrines. On one such complete jar found at Harappa, there were multiple
examples of pre-firing potter’s marks and seripe, as well as post firing graffiti (Kenoyer,
2006b). On the base of the vessel were three pre-firing incised porter’s marks and on
the upper body were two script signs similar to ones seen on some large copper tools.
These were all made prior to firing and presumably by the potter or workshop master.
A large post-firing graffiti was made across the upper body and a sequence of single
strokes was incised on the rim. It is possible that the writing on the body of the vessel
was used to indicate the contents or the person to whom the goods were being sent.
The strokes on the rim could possibly represent measures of goods or commodities
put into or taken out of the vessel. Sometimes the writing on the exterior of a vessel
was re-inscribed by overlapping signs, done at different times. Unfortunately due to
the fact thar many vessels were broken after they were used for shipping, there are
relatively few complete inscriptions found on pottery.

It should be noted that unlike Mediterrancan and Egyptian cultures, the Indus
people did not write on pottery sherds as “scrap paper.” From the recent excavations at
Harappa there are only two examples of shaped sherds with writing thar was executed
on the sherd itself (Figure 5). Although it is difficult to determine why Harappans
did not write on broken sherds, this pattern may relate to concepts of purity thart are
still an important part of ritual traditions of purity and pollution in South Asia. In
most regions of India or Pakistan, terracotea vessels are considered to be polluted and



impure after they have been eaten out of (Miller, 2007:96), and are usually discarded
and broken after use. Pottery fragments lying in the street or in a dump are considered
extremely polluting today and perhaps the Harappans also had a similar belief system.

The practice of writing on pottery with Indus script ends around 1900 BCE.
However there are some rare examples of graffiti that does not appear to be Indus
script on Lare Harappan pottery at the site of Harappa and grafhiti on portery is
occasionally reported from other Late Harappan sites in the regions of Gujarat and
Haryana. Whatever these signs may have represented, they do not appear to reflect
a Late Harappan writing system, and well-dated sites with Late Harappan graffici
are not well documented. One example of graffiti on pottery has been reported
from the site of Locbanr in the upland valley of Swat, Pakistan, which is actually
outside of the known expanse of the Late Harappan cultural tradition (Shah and
Parpola, 1991: Locbanr I11). The general consensus is that writing on pottery was not
common during the Late Harappan period and that the role of writing as a whole was
discontinued. The reasons for this will be discussed in more derail below, but it is also
linked to the disappearance of Indus styles scals, cubical chert weights used for trade
and rtaxation, as well as many other ideological symbols and diagnostic aspects of
the Harappa culture {Mughal, 1990 #2898, Posschl, 1997, Kenoyer, 2005, Ratnagar,
2000).

Early Harappan Seals with Graphic Symbols and Script

Even though pottery is by far the most common medium for graphic symbols such
as poteer’s marks and graffiti, the use of symbols and writing on seals has gained the
most attention. Various objects that have been called seals were used in the Indus
region, including stamp seals, button seals and beads with incised designs that could
have been used as stamp or cylinder seals. Button seals were made from various types
of raw of materials, including copper, faience, ceramic, bone/ivory and soft stone and
there is considerable variation in seal shapes and sizes.

The carliestevidence for carvingabstract designs on abone pendant comes from Period
1 (7000-6000 BCE) at the site of Mchrgarh ( Jarrige and Quivron, 2013:Fig. 352),
although it is not thought that this pendant was used as a seal. In Period IIB (5500-
4400 BCE) at the same site a terracortra bead had a zigzag design that could have been
uscd as a form of cylinder seal ( Jarrige et al,, 1995:319). During the Regionalization
Era, almost all sites in the Indus region show the use of decorated circular, square or
rectangular shaped ornaments with perforations that are commonly referred to as
“button seals.” The discovery of a sealing made by impressing one of these seals into
wet clay found from the Early Harappan site of Lewan Dheri (Shah and Parpola,
1991L Lwn-1) confirms that some were actually used as seals to close containers or
store rooms. Some of the butron seals have one or two perforations through the body
of the scal (Figurc 6:1, 3), while others have a perforated knob or boss on the back
(Figure 6: 2,4, 5). The most dominant form of seal during the Regionalization Era is
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the square shaped stamp seal with a perforated cylindrical knob on the back (Figure
6:5). Most of these seals were made from soft steatite that was carved and then fired
to turn it white. This type of steatite can be found from any major Dolomitic steatite
source area, but during the Indus crafts people seem to have preferred the whitest
firing varicties that come from the region of Hazara in Northern Pakistan { Law, 2011
#10263:260-261). Systematic studies of the Early Harappan seals have not been
carried out, but it is not unlikely that this was also the source of the Early Harappan
steatite used in seals at sites such as Rehman Dheri and Harappa. Before firing, the
seals were coated with a glaze made of silica with a copper based colorant so thar
when fired they would have a blue-green silica glaze.

Experimental replications of this glaze have been prepared using crushed rock quarez,
copper oxide and using a plant ash flux called sajji khar (Urdu) that is generally
made by burning the desert plant Haloxylon recurvam {Tite, 2006 #11025}. The
experimental firing was done at around 940°C to 960°C and this resulted in both
whitening the steatite and creating a blue green glaze. This type of glaze does not
adhere well to steatite and though some traces do remain in the deep grooves, most
seals do not have any remaining glaze on the surface. Most button seals only have
geometric designs, but these designs themselves may have had some specific iconic
meaning and some of the geometric shapes eventually were incorporated in to Early
Indus or Indus script. Some of the button seals also have animal mortifs, often pairs
of antclopes, wild sheep or goat, or cven scorpions. A bone seal or possibly a pendant
from Rehman Dheri is decorated on both faces and combines antelope and scorpions
with possible forms of Early Indus script (Durrani, 1988) (Figure 7).

At the site of Harappa, there is evidence for the production of new forms of scals
during the final period of the Kot Diji Phase (2800-2600 BCE). One broken seal has
an elephant carved roughly on the lower part of the square facing to the left, and it
is possible that script was carved above it, but this part of the scal is missing (Figure
6:6). When impressed into clay the elephant would have faced to the righe, which
is the direction most animal motifs on the later Harappan scals face. A second type
of seal is represented by a terracotta sealing. This sealing was made using a square
seal that had two script symbols along with a geometric ladder shaped motif (Figure
6:7). These two types of seals suggest a period of experimentation in seal design that
eventually led to the form of seal that became common during the first part of the
Harappa Phasc, Integration Era, circa 2600-2450 BCE (Period 3A at Harappa).

Harappan Seals with Script

The Harappan Period is divided into three phases based on the excavations at Harappa
and other sites (see Table 1 and 2) and square steatite seals were usually carved with
an animal motif in the lower register and a line of script above the back and head
of the animal (Figure 8). During Harappa 3A (2600-2450 BCE) the animal motif
was carved with deep, bold angular lines and on the one broken seal from Harappa



that comes from a well dated strata, only one script sign was preserved above the
rump (Figure 8:1). At the other sites, such as Farmana (Shinde et al., 2008), Bhirrana
(Kumar and Dangi, 2007, Uesugi et al., 2016) and Watuwal (Farzand Masih Personal
Communication 2011) the seals are not from well dated contexts, bue stylistically are
identical to the one from Harappa, and there are up to three signs carved above the
animal and in some cases a sign or ritual stand was placed below the head (Shinde
ct al, 2008-2009). The carliest example of a unicorn motif is seen on a scal from
the site of Farmana (Shinde et al,, 2008-2009). Other animal motifs common on
the Period 3A seals include the water buffalo, antelope with front or back arching
horns, as well as Markhor goat with spreading horns and sheep with back arching
horns. The perforated boss on the back of the seals is generally square wich a flac
or slightly convex surface. However, some seals have a circular rounded boss with
a central groove and this eventually becomes the dominant form of boss in Period
3A, 3B and 3C. The precise daring of seals with specific types of boss designs is not
possible, but will hopefully be sorted out when the sample size is increased during
future well-dared stratigraphic excavations.

The orientation of the animal on the seals is an important indicator of cultural
style and idcology. The orientation of the animal motifs is not highly standardized
during the Kot Dijian and initial Harappan Period 3A. When impressed into clay
the right facing animals on the Period 3A seals would be facing to the left in the seal
impression. This is opposite to the direction of the elephant seal found ar Harappa in
the Kot Diji levels (see above). The change in direction appears to indicate a period of
fluctuation in scal design during the initial Harappa Phase 3A. Other sites with seals
that seylistically correspond to the seal from Harappa 3A and have animals facing to
the right include Mohenjo-daro (Shah and Parpola, 1991: M-977, M-1170, Joshi
and Parpola, 1987: M-223, M-269, M-270, M-272, M-273, M-298), Balakot (Shah
and Parpola, 1991: Blk-5), Kalibangan (Joshi and Parpola, 1987: K-34, K-41, K-43)
and Banawali (Bisht, 1982, Bisht, 1987). Although the scals from these sites have
been broadly dated to the Harappa Period 3 (2600-1900 BCE), the stylistic elements
and the direction that the animals are facing suggest that they belong to the carliest
period 3A (2600-2450 BCE). There are some examples of the animals facing to the
left at both Banawali (Konosukawa, 2013:6) and ar Kalibangan ( Joshi and Parpola,
1987: K-35, K-37, K-39), indicating that there may have been specific cultural or
ideological choices relating to the direction the animal was facing. Konosukawa's
rescarch (Konosukawa, 2013) indicates chat there arc a larger number of righ facing
animal morifs on seals in the Ghaggar-Hakra region, but this pattern needs to be
checked at more sites with scals from well-dated and stratigraphically secure contexts.

Carved steatite button seals continued to be produced during the Harappa Period,
and were used along with the stamp scals to impress sealings. Some of these had blue-
green glaze but others were only fired white. The geometric designs are generally
different from those of the Early Harappan burton scals, and consist primarily of
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circle and dot mortifs, stepped cross, endless knot or swastika motifs. In addition to
steatite, many button seals were made from glazed faience. During the Harappa phase
button scals were generally not made from terra-cotta, copper/bronze or bone/ivory,
which were common earlier.

During Harappa Period 3B (2450-2200 BCE) the predominant orientation of the
animal is facing left (Figure 8:2, 3), and the impressions of the seals would have the
animal facing to the right. This is the opposite of the pattern that appears to have been
dominant during Period 3A. The boss shape also changed and instead of a square boss,
the boss was made with a circular domed shape with a single groove in the middle.
Some seals had a double groove and rarely there was a triple groove. The perforation
oriented horizontally matching the alignment of the animal motif and script. The
seript was carved on the upper register above the rump and back of the animal motif.
If the inscription were long, it would extend to the area above the head of the animal,
where the script signs were slightly smaller in order to fit into the reduced space above
the animal’s head and horns (Figure 8:2, 3). In some rare examples there is evidence of
script on the edges of the scal and occasionally even on the boss. The first well-dated
example of the use of script on a seal without any accompanying animal motifis seen
at Harappa during Period 3B (Figure 8:4)(Parpola ct al., 2010: H-1692). The seal
with script only is slightly rectangular with a grooved boss as is common with other
seals that have animal morifs. There are other examples of seals with only script from
the site of Mohenjo-daro (Joshi and Parpola, 1987: M-313, M-316, M-315) and
Lothal ( Joshi and Parpola, 1987: L.-56, 1.-58, L-59), but the stratigraphic position of

the scals and their dating is not certain.

During Harappa Period 3C (2200-1900 BCE) the trend of left facing animal motifs
on seals continues along with the use of a circular domed boss with single, double or
in rare cases a triple groove. The writing above the animal becomes more standardized
and is usually arranged in a straight line that stretches along the entire width of the
upper register of the seal (Figure 8:6). All of the script symbols were carved with lines
that are approximately the same width with angular edges and script shapes that are
generally the same height and relative width. This type of scripe carving is also seen
on a new type of long rectangular seal that has no animal motif and has no separate
perforated boss on the back (Figure 8:5). The body of the long rectangular seals were
thicker in the middle and had a convex back with the perforation made in the middle

of the seal.
Late Harappan Button Seals

During the Late Harappan Period (Period 4 and 5 at Harappa, 1900-1300 BCE) the
use of script disappears but seals with geometric designs continued to be used (Figure
9). At sites such as Chanhudaro (Mackay, 1943), Mohenjo-daro (Marshall, 1925-26,
Mackay, 1938), Harappa (Vats, 1940, Kenoyer and Meadow, 2010), and other non-
Indus sites such as Gilund and Ahar (Shinde and Possehl, 2005, Ameri, 2016) button



seals continued to be made and used. Many of these seals were made in clay, but some
were made from carved and fired steatite. The continuation in seal production and
used indicates that many of the craftspeople and traders continued to function in the
Indus and adjacent regions, but the elites who used script were no longer in power.

Nature of the Indus Script

Current discussions of the nature of the Indus script are based primarily on the
study of seals from the major sites such as Mohenjo-daro, Harappa, Kalibangan
and Lothal. This approach however is inherently flawed since the seals from these
excavations range in date between 2600-1900 BCE, a 700 year period of time. The
recent excavations at Harappa indicate that the Indus writing actually begins much
carlier than 2600 BCE and that it also appears to evolve during the 700 years of
the Harappan period. In the past, most scholars assumed that there were between
400 and 450 discrete symbols from the Harappan period (Parpola, 1994a), but it
is possible that there are considerably less during cach of the sub periods. It is also
possible that there are regional variations of symbols used in different parts of the
very large geographical region encompassed by the Indus civilization.

It is generally agreed that the signs found on seals and portery represent a logosyllabic
(morphemic) system, where a single sign can mean a word, a syllable or a sound
(Parpola, 1994a). However, it is also clear that many signs are pictographic in form,
depicting tools, animals, plants or even people holding different types of objects. Such
signs could be read in different ways by people who might speak different languages
and still be understood. Other signs, such as the stepped cross, circle or swastika, could
be ideograms that again could be read in different languages without compromising
the meaning of the sign. Due to the fact that the Indus writing disappeared around
1900 BCE and was never recorded along with any other known writing system, it is
not possible to decipher any of the signs or determine the affiliation of the language
or languages spoken in the Indus region. Based on the study of place names and the
names of rivers and geographical regions of the Indus, it is most likely that several
major language familics were present during the period of the Indus cities. The major
language families defined by linguists include Dravidian, Mundari (Austro-Asiatic),
Indo-Aryan, Sino-Tibetan and language “X” of the Neolithic Period (Fairservis
and Southworth, 1989, Southworth, 2005). The ancestral forms of these languages
may have been spoken in different parts of the greater Indus Valley region and if the
Indus script was used to write names of people or deitics, it is not unlikely that some
if not all of these languages are represented in the inscriptions found on seals and
pottery. Although we cannot read the Indus scal texts, the translation of Akkadian
inscriptions found on Indus style seals found in Mesopotamia suggest that some of the
seals included names of individuals and their affiliations with specific deiries, but the
names themselves are not Sumerian or Akkadian and therefore may represent some
form of Indus name (Frenez et al., In Press). As noted above, we also have evidence
that the Indus script was used on circular Gulf seals in very different patterns, which
may indicate a non-Indus language (Brunswig et al., 1983, Parpola, 1994b, Laursen,
2010:115-119).
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The Indus script was primarily written from right to left, but there are some examples
of writing that is executed from left to right, and in rare instances the direction
alternates on cach line, in a pattern called “boustrophedon” or “turning like an
ox" when it plows a field (Parpola, 1994a). The most convincing evidence for the
direction of the writing is scen in the sequence of strokes on pottery and clay objects,
where it is possible to see overlapping lines proceeding from right to left.

Inscribed Indus Seals and their Use

Unlike Mesopotamia, where seals were used by many different levels of the sociery
(Michalowski, 1990, Bertman, 2003), the Indus seals appear to have been used by
a relative limited segment of the society. Based on the fact that seals were used to
scal containers for trade and storcrooms, we can assume that scal owners would
have included individuals who had power over considerable material wealth, such
as merchants, landowners and political administrators (Parpola, 2005, Vidale, 2005,
Kenoyer, 2009, Jamison, 2016). Since some scals also include ritual scenes and
narrative scenes we can also suggest that some seals may have been used by ritual
specialists (Kenoyer, 2010). Scals that were discarded were often broken intentionally
to keep others from using them, and old seals were often buried in the house floors
to keep them from being used by others (Kenoyer, 1996). Based on the excavations
at Mohenjo-daro (Marshall, 1931, Mackay, 1938, Franke-Vogt, 1991), Harappa
(Vats, 1940, Dales and Kenoyer, 1991) and Dholavira (Bishr, 2015), it is clear that
scals were scattered in many parts of the site through post-depositional processes of
erosion and moving of fill from one area of the site to the other. However, higher
concentrations of scals were found in arcas near to the gateways and in some specific
houses that may have been locations for workshops or storerooms (Kenoyer, 1993,
Dales and Kenoyer, 1990).

Seals that have a combination of writing and pictographic motifs were important
for trade, where not everyone would be able to read the text. A literate trader would
be able to recognize the name or office of the seal owner, but a laborer or apprentice
could recognize the animal motif on a scal and still make sure that the commoditics
reached the correct storeroom or shipping vehicle.

The most common motif associated with Indus script on stamp seals is the unicorn, a
mythical animal with one horn arching forward from the back of the head. The animal
had the body of an antclope or deer and the tail of an ox, with various decorative
elements such as collars and often a form of coverlet that was hung over the forward
quarters. Other animal motifs included the humped and non-humped bull, the
elephant, various sheep, goat and antelopes as well as the rhino, the tiger and fantastic
animals with three heads or combinations of many different animal motifs. Each of
these animals may have reflected a specific hereditary community or different classes
of administrative officials. Numerous studies have been undertaken to try and figure
out what these animals mean, but without a better understanding of the writing, all
of these identifications are still largely speculative. The largest variety of seal morifs is



found at only the largest sites, such as Mohenjo-daro, Harappa and Dholavira. This
suggests that the largest urban centers included a diverse group of people who used
scals and script, while smaller sites my have had less diverse groups of elites. Scals with
the unicorn motif however are found at almost all Indus sectlements. The unicorn
scals may have been used by middle to low level merchants or ofhicials who were
responsible to reinforce the economic, political and ideological aspects of the Indus
ruling clite. The unicorn symbol clearly represented one of the most widespread
communities and when they no longer had power, the symbol was no longer used.
This total obliteration suggests that the unicorn symbol was not something that most
people wanted to remember. Other animal figures did continue to be used in painted
pottery and terracotta figurines, but the unicorn motif disappears rotally from the
artistic repertoire of the Late Harappan and subsequent cultural traditions in South
Asia. However, the concept of the unicorn did continue in Iran and Mesopotamia,
and also spread to the steppes of Central Asia and Tibet, and eventually to China
(Kenoyer, 2013).

Indus Script on other Objects

In addition to the use of script on pottery and seals, the Indus elites used writing on
a wide varicty of other objects that were listed above (Table 2). Among these the
use of writing on small, incised steatite tablets (Figure 10:1, 2), or molded faience
(Figure 10:3, 4) and terracotra tablets is extremely important. These tablets were
not used as scals but were rather a form of token that encoded some words and in
some cases what appear to be numbers or calendrical notations (Figure 11:1). Such
tokens could have been used for basic cconomic accounting and trade, or possibly for
some form of ritual accounting. Some tablets were flat rectangular with writing on
two sides, while others had three or four sides that were used for inscriptions. Some
tablets were in other geometric or animal shapes, suggesting thar they had specific
funcrions associated with these morifs. Carved ivory and bone rods or plaques were
also occasionally inscribed. Another form of tablet are seals or molded faience (Figure
11:3,5) or terracorta tablets (Figure 11:1, 2, 4) that depict ricuals or narrative scenes.
Such objects may have been made for special events or used to commemorate annual
rituals.

Writing has also been found on large stone rings that were used to construct columns
or other architectural structures. The writing on such objects would have been
covered up during construction so they may be notations about the maker or the
construction that they were associated with though the signs may have had some
ritual significance as well. Inscriptions also are found on tools, weapons, ornaments
and various domestic items.

Without the decipherment of the Indus writing system is it impossible to determine
the meaning of seals or their links to specific individuals or political authority.
However the presence of scal users in sertlements throughout the Indus region and
even in surrounding territories can be interpreted as representing the administrative
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power of the elites and traders, some of whom probably represent rulers (Kenoyer,
2000). The association of seals and writing with trade can be confirmed through
the use of seals to stamp clay sealings that were used on bundles of goods or locks
on storerooms. Furthermore, the association of the script with various mythical
animals, as well as narrative scenes on seals and other inscribed objects also suggests
that writing was associated with rituals and possibly was even sacred (Parpola, 1994a,
Kenoyer, 2001). The visual impact of a seal worn openly, or the impression of a seal
on aclay sealing would have served to reinforce both the economic and social aspects
of Indus society as well as the ideology that supported the society as a whole. The
specific ritual symbolism of each animal or geometric design would also have served
to legitimize the text on the seals and reinforce the overall impact of writing,

The actual contexts where these objects were used and eventually discarded is also
important to consider. As is common in most archacological sites, Indus inscribed
objects such as seals, tablets, inscribed tools and jewelry have been found scactered
throughout the debris of the ancient city and in the debris used to fill up empry
arcas. Most inscribed objects arc broken and appear to have been discarded after
they were no longer of use. In fact, many seals that have been recovered appear to
have been intentionally broken and discarded with the trash. Unbroken and used
seals have been found buried intentionally in house floors, often near a hearth or in a
houschold pit. Some complete seals have been found in drains or on the streets, but
these could represent seals that were accidently lost or ones that were redeposited on
the street when fill inside a house was removed for reconstruction or simply eroded.
Occasionally there have been discoverices of small caches of inscribed tablets that may
have been in a container or bag, hidden in a room or buried in a floor. One of the
largest inscriptions of the Indus appears to have been part of a wooden signboard
that was placed in a room near a major gateway at the site of Dholavira (Bishe, 2015).

The absence of specific types of scripe is also important to note, since many other
contemporancous cultures were using script to write long texts and in mortuary
context. Most Indus script examples are relatively short and so far there are no
examples of Indus writing on perishable materials such as cloth, birch bark, or wood.
Consequently there are no libraries with large accumulations of texts in any of the
Indus settlements excavated so far. Finally, it is important to note that no Indus
burials contain seals or inscribed objects (Kenoyer, 2006b).

Disappcarance of Indus Script

The last point that needs to be addressed is why did the Indus writing system disappear?
The study of the disappearance of writing systems is not well developed, but some
scholars have begun to address this issue in other regions of the world (Baines, 2008,
Baines et al., 2008, Houston ct al., 2003). In Egypt and Mesopotamia, the dominant
writing system gradually disappeared and was replaced by other writing systems with
a period of coexistence when both the older and the newer writing systems were being
used. In Egypt, the final extinction of hieroglyphics, which were still being used in



ritual contacts in temples, coincided with the introduction of Christianity to Egypt
in 359 CE (Houston et al., 2003:444). In Mesopotamia, later versions of cunciform
continued to be used by the Achaemenid rulers and was used in ritual contexes of the
Zoroastrian religion in Iran up undil the introduction of Islam in the 7™ century CE
(Boyce, 1979).

In the context of the Indus Civilization, the Late Harappan Period has no evidence
for the use of script from 1900-1300 BCE or in some regions even as late as 1000
BCE (Mughal, 1990, Shinde, 1991, Magee, 2004, Kenoyer, 2005, Deshpande
and Shinde, 2005, Bhan, 1989, Posschl, 1997). It is during this time period that
the Indus scripr disappeared along with many other aspects of Indus ideology and
political organization. These other objects included seals, the unicorn symbol, the
use of standardized cubical weights, and the diagnostic decorated pottery, as well as
many exquisite technologies used to produce ornaments such as stoneware and shell
bangles, terracotta figurines and other ritual objects for the clites (Kenoyer, 2005
#8027}. Although there are many different opinions about the nature of the process,
this is the time period when Vedic communities were emerging as the dominant
cultural tradition in northern South Asia, gradually expanding throughout Indus
region and eventually into the Ganga-Yamuna River Valley and even into Peninsular
India. These communities spoke various Indo-Aryan languages and dialects, and used
the sacred language of Sanskrit for composing ritual hymns that have been preserved
orally, but were never written down until much later in time (Thapar, 2000, Bryant,

2001, Erdosy, 1995, Ghurye, 1979, Witzel, 2001).

The fact that the Vedic tradition did not use a writing system and specifically
proscribed the use of writing may help explain why there was no other writing
system in existence when the Indus script was no longer used. The lack of a writing
system during the Late Harappan period however does not mean that the Indus
culture disappeared totally. Many aspects of Indus subsistence and material culture
technology as well as some aspect of their ideology did continue into later time
periods (Kenoyer, 2006a). Excavations of sites that provide an overlap between the
Late Harappan and subsequent time periods are needed to help better understand
these continuities as well as the changes that were occurring. At present however,
there is no evidence that the Indus seript is linked to the Brahmi script, which is the
next major writing system that emerged in South Asia, during the middle of the 1*
millennium BCE. The Brahmi writing system was first documented as grafhti on
pottery dating berween 450-350 BCE in Sri Lanka (Coningham and Young, 2015)
and was later used for the major and minor rock edicts of the Mauryan ruler Ashoka
between 269-232 BCE (Coningham and Young, 2015, Dhammika, 1997).
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Conclusion

As more excavations uncarth new examples of Indus writing, it is possible that
eventually some form of bi-lingual tablet will be discovered to help decipher this
unknown writing system. However, until that time we can still continue to unravel
the complex uses and contexts in which Indus elites used their writing system. The
origins of the Indus writing system can be traced to multiple regions throughout the
greater Indus valley during the period prior to the rise of major cities. This suggests
that the writing system may have been quite diverse in its early stages and also may
have been used to write more than one language. Although some scholars have
suggested that the Indus script does not encode a language (Farmer et al., 2004),
most scholars feel that the evidence presented above clearly demonstrates that it
evolved over time and was used in diverse ways that are similar to what is seen in other
carly civilizations (Parpola, 2008, Vidale, 2007, Kenoyer and Meadow, 2010). As
noted above, the development of Indus writing can be divided into the Early Indus
script of the Kot Diji phase, and the fully developed Indus script of the Harappa
phase. During the Harappa Phase there is also at least three phases of development
associated with writing on seals and some indication of the evolution of the scripe
itself (Kenoyer and Mecadow, 2010). The recent and ongoing research at sites such as
Harappa, Dholavira, Rakhigarhi, Farmana and many other smaller settlements has
revealed new types of inscribed objects and more precise chronologies are available
for the contextual and spatial analysis of the usc of writing. At present, many younger
scholars are joining the effort to understand the Indus script by reexamining the seals
and inscribed objects from carlier excavations in order to begin sorting these out
chronologically. These new approaches will undoubrtedly provide new perspectives
on the writing system, how it was used by the Indus people and how it changed over
time.
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Figure 1. Map of the Indus Civilization
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Figure 2, Harappa, Ravi Phase potter's marks and graffiti
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Figure 3. Harappa, Ravi and Kot Diji Script Development

HARAPPA
Period 1: Ravi Phase

Post-firing graffiti
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Pre-firing potter's marks = B4 Vv X + , '

Period 2: Kot Diji Phase
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Pre-firing potter's marks
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Figure 4. Harappa, Period 3, Inscribed Storage Vessels.
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Figure 5. Harappa, Inscribed Sherds
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Figure 7. Rehman Dheri, Ivory Pendant/Seal with scripe
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Figure 9. Harappa, Period 4/5 Button seal
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Figure 11. Harappa, Molded Tablets with Ritual and Narrative Scenes
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