STRUCTURAL READING AND EVOLUTION OF THE
INDUS SCRIPT VIEWED AS A COMPLEX SYSTEM. I:
METROLOGICAL READING, PART Al
by
P. Jeganathan

Indus scripr refers to a system of writing employed in an urban civilization called
Indus Valley Civilization, dated from around the middle of the third millennium
B.C. The texts are available only through very restricted unperishable mediums,
typically in the form of stamp scals, cach text on the average containing a text of
only FIVE signs. The writing is still unread. Many of the keys that helped to
understand other ancient writings are not available, but the texts have rich
structural regulariries.

A step by step, logically rigorous procedure (a sort of stochastic 'grammatical’
inference) is employed to study the structure and the possible contents of the texts,
based on the data provided by about three thousand texts. The paper presents
overwhelming interlocking evidences that the writing on the seals and related
objects represents an internally consistent system, possibly used to 'price' various
goods and services in terms of che amount of a common currency, possibly a grain.
(This does not mean that grain measures were always consciously perceived
whenever the texts were used). Relared forms of such a system of metrology are
probably the ones that were in use until recent past in India.

A typical text starts with a sign signifying divinity, and then a certain amount is
specified through a stage by stage accumulation (multiplication) process. The
construction of the amount should not be viewed as abstract or conscious
mathematical construction, bur analogous to the construction of the words and
phrases of the spoken language, possibly evolved in the barter system of trade and
business. The construction procedure can be described through the following
structural and characteristics classification of the signs.

The first class of signs may be called STRAIGHT NUMERALS. These are the
signs in the form of closely grouped strokes. The numeral value of such a sign is the
number of strokes involved in the sign. When two straight numerals are paired,
with the signs clearly distinguished, the operation between them is multiplication.
The second class consists of what may be called FIRST ORDER NUMERALS.
These stand respecrively for the numerals four to ten, some of these having more
than one sign forms. When a first order numeral is paired with a straight one, the
operation is multiplication. When the combination is between two first order
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numerals, the operation is addition. The resulting numbers take the form of a first
order.

The third class consists of what may be called SECOND ORDER
NUMERALS. These have concrete backgrounds in the sense that they induce
multiplicative operation when they are combined with the preceding classes of
numerals, mostly with straight numerals. These include signs for ten, hundred, and
thousand. We have been unable to identify numeral or approximate word values of
the remaining signs of this class with confidence, but they appear to have been
derived from a few basic signs.

The fourth class consists of what may be called basic METRICAL
NUMERALS. One of the important ways in which new metrical numerals are
formed is by internally modifying (ligaturing) a few basic metrical numerals, mostly
using the first order numerals, and the first order ones have this distinguishing
property. In fact, this and other types of compound signs form a substantial part of
the sign forms. Each one of the metrical numerals stands for both a suitable unit of
a (possibly capacity) measure and for the value of a numeral, taking either one of
these characters depending on the context, but we have been unable to identify the
exact numeral values of these also, though we derive and identify the approximate
word values of many of these wich those of a system of standard metrological units
employed in the later historical periods. These are combined with the preceding
classes of numerals to form what may be called CONSTRUCTION UNITS. The
operation involved in such a combination is multiplication. These construction
units (which include metrical numerals) are put together in a syntactic order,
specifying the intended amount. The operation between the construction units is
multiplication in the concrete sense: a construction unit measures (counts) its
adjacent unit. The construction units have the tendency to align with certain other
well-chosen construction units, indicating that the amounts are constructed
through familiar amounts evolved in the spoken language in the form of words and
phrases, and the texts were possibly understood in terms of such familiar words and
phrases. Standard amounts constructed in the preceding manner are also
'multiplied’, mostly by a few of the second order numerals, typically by placing the
multiplier at the end of the line and by placing a conventional sign between the
multiplicand and the multiplier.

The numeral values of the signs standing for four to ten, hundred, thousand,
and the approximate word values and meanings of several other signs are found
through characteristics classification analysis and limited etymological (in an
evolutionary conceptual sense) studies. Following the opinion of the scholars, based
on archaeological and linguistic data, a form of Dravidian is assumed in such
etymological study, but the steps are designed so that any contradiction to this
assumption will be easily revealed. It turns out chat these numerals were evolved
through concrete counting and metrical measurements.

Though the system we derive for the texts under study is a system of metrology,
the analysis of this paper strongly indicates that some of the basic signs might also
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have been used for a different system of purely phonetical writing in general. A
detailed and systematic analysis of this and other evolutionary aspects is done in
Part IT of this paper.

1. Introduction and background to the dara and methodology

In this section, we first give some preliminary description of the script
(Section 1.1), and then give, in Section 1.2, some indications of the
previous efforts, mostly associated with attempts at phonetical readings,
together with some discussions, in Section 1.3, on the uncertainty as to
the contents of the texts. Some indications of the approach taken and
the methodology and the nature of the data employed are given in
Section 1.4.

1.1. Introduction to the Script

The Indus Script poses certain problems which were not present in
other writings of the Ancient World such as those of the Sumerians and
the Egyptians. First, the texts are available only through objects of a
very restricted unperishable medium, typically in the form of stamp
seals made of steatite, each seal on the average containing a text of only
five signs or graphemes. No bilingual text is available. Also, the
language, or the language family, in which the texts are written is
unknown.

On the other hand, as will become clear below, the texts have rich
structural regularities which make them distinct in many ways from
other ancient writings. Also, it is known that at least some of the seals
were used in making seal impressions on clay bullas which were used as
tags attached to bales of goods, indicating their restrictive character in
the sense that they were intended for repeated, open-ended use. In
addition, seals and sealings have been found in all parts of the excavated
sites and levels (Vats 1940: 316)), which in particular include the
dwelling houses of the common people, indicating that the seals were in
widespread use, and their texts were understandable, or the aid or help
needed to understand them was easily available among a considerable
section of the wider public.

To proceed further, we now give a rough classification and
description of the objects on which the inscriptions are found.
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Type 1: Stamp seals made of steatite with texts deeply engraved on
them in intaglio in the reversed direction and intended for making
impressions. These constitute an overwhelming majority of cases, about
60 percent. Of these, about 90 percent are of square shape, typically a
little more than one square inch size, containing a text in the upper
register with below, a standard iconography. The most common
iconography is a bull facing an unidentified object. The remaining are
of rectangular shape containing only a text.

Type 2 (about 17 percent): Sealings or tablets of terracotta or faience
which are positive impressions in bas-relief made by special mould.
These are not intended for making impressions and are generally found
inscribed on two or three sides, occasionally with pictorial motifs.
These objects appear to have been mass produced from moulds since
many of them bear identical impressions.

Type 3 (about 9 percent): Miniature tablets of various shapes made
of steatite, terracotta or faience with incised inscriptions, containing
texts on one, two, three or four sides. These are also not intended for
making impressions. According to Vats (1940), these are tiny objects in
the sense of measuring in length from 0.36in to 0.7, in width 0.25in to
0.6, and in thickness 0.05in to 0.13. The inscriptions on them contain
many identical duplicates. Some of the shapes of these tablets are
curious in the sense that they resemble some of the pictographic signs
frequently employed in all types of objects, but there is no
correspondence between the shape of an object and the pictographs it
contains. Some of these shapes are also shared by some of type 2
objects. In addition, type 3 are found only at Harappa at lower levels
since the comparable levels at Mohenjo-daro are not yet reached or
reachable due to high water-level. Objects of types 1 and 2a (at
Harappa) diminish both in size and numbers as the stratum levels go
downwards and their place is taken by the type 3 objects (Vats 1940).

Other types of objects are copper tablets (about 4.5 percent) with
inscribed or engraved inscriptions, generally similar to Type 2, seal
impressions (of type 1 objects) made on burnt clay; most of them are
tags attached to bales of goods (Rao 1979), and inscribed or impressed
inscriptions on pottery, bronze implements, ivory or bone rods and
other miscellaneous objects.

Thus, objects of types 1 and 2 appear to have been evolved from
type 3 objects, when the purpose or function of type 3 objects gradually
became intensive and widespread, necessitating mass production and/or
simplifying the process by the device of stamping the texts. It can be
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seen that type 2 tablets (see Parpola and Shah 1991: 316-333) that have
shapes common or similar to those of type 3 objects have also the texts
similar in character to those of type 3, suggesting that type 2 are of
intermediaty between type 1 and type 3, but there is no reason to
exclude the possibility that all three overlapped or are of even
simultaneous use especially of types 1 and 2.

We face the Indus script on the earliest type 3 objects in a fully
developed and conventionalized form with an inherent syntactic
structure, though the range of the texts is limited in view of the large
number of duplicates, and the texts appear to have been separated often
into blocks occupying different sides of the objects, possibly in view of
the tiny size of the objects of type 3. In addition, the basic syntactic
structure remains the same in later texts of types 1 and 2, though the
complexity increases. These facts indicate that the beginning stages of
evolution of the Indus script might have occurred mostly in perishable
mediums different from the objects of the preceding types, but they
have not survived though many of the 'potter's marks' of the societies
of the stage prior to the mature phase resemble or even occasionally are
identical to the signs of the Indus script; see for example, Parpola
(1986: 403-407) for a summary and review.

The earlier levels of Harappa at which type 3 objects have been
found are placed at 26th century B.C on the basis of MASCA corrected
Cl14 dates in Allchin and Allchin (1982). Indus type seals (type 1
objects) have also been found at many sites of the Near Fast, which are
placed generally from around 24th century B.C. Some standard
references on the general archaeological aspects of Indus civilization are
Marshall (1937), Mackay (1939, 1943), Vats (1940), Wheeler (1968),
Fairservis (1975), Rao (1979) and Lal and Gupta (ed, 1984), though
some of the inferences drawn in these sources are unfortunately of
speculative nature. In particular, it may be noted that some of the
earlier ideas regarding the formative stages and the 'decline’ of the
Indus have come under drastic revisions in view of increasingly fresh
archaeological evidences, see for example Jarrige (1984a, 1984b) and
Jarrige and Meadow (1980) which provide archacological evidences for
the chronological development of the 'Greater Indus' from hunter-
gatherer and neolithic stages of the 7th millennium B.C to the later
formative stages of mature phase.
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1.2. Some previous attempts at reading the script

There has been several attempts to read the texts ever since a substantial
collection of them became available since 1920's; a partial list of such
attempts can be found in Mahadevan and Rangarao (1986) and
Parpola (1995). Among the notable achievements made so far, the
publications of Koskenniemi and Parpola (1979, 1980, 1982) and
Mahadevan (1977) of the corpus of available texts together with
concordances deserve particular mention. That of Mahadevan (1977)
in addition contains statistical tabulations of various aspects of the
texts, upon which the present study heavily relies, as well as a fairly
accurate reproduction of the sign forms. Earlier limited sign lists and
concordances are due to Longdon (1931), Gadd and Smith (1931),
Hunter (1934, Ph.D Thesis) and Vats (1940).

In addition to the preceding efforts, the following two investigations
have become widely known: one by the Russian scholars Yurij V.
Knorozov and his teams (1965, 1968, 1970), and the other by Finnish
scholars Asko Parpola and his teams, see Parpola (1995) for an
integrated synthesis. These investigations also involve some kind of
structural analysis (but not in the sense of the present paper) of the
texts, but with the specific apriori aim of classifying the signs or sign
combinations into linguistic units, such as standing for root
morphemes, attributes and grammatical suffixes, and then to read the
texts phonetically, adapting a form of Dravidian as the underlying
language. Their phonetical reading is based on the external
interpretations of the pictorial form of individual signs through the
principle of homophony (rebus principle) in terms of later Hindu
mythologies and tradition, so as to read into the texts things such as
proper names composed of divine names and/or with determinatives
such as ranks, titles, etc. The same type of analysis has also been made
for instance in Mahadevan (1986). Detailed reviews of these and other
similar readings can be found, for instance, in Burrow (1969), Clauson
and Chadwick (1969), Zide (1970), Zide and Zvelebil (1970a, 1970b,
1976) and Zvelebil (1985). While these reviewers agree in general that
some form of Dravidian is a plausible, but not a certain, language of the
texts, none of them agrees with phonetical readings. A typical opinion
is expressed by Zvelebil (1985): '...the careful positional-statistical
analysis of the texts notwithstanding, their further procedures are
entirely speculative and intuitive, the conclusions possible but entirely
speculative and above all absolutely unverifiable' (see also below).
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What may be viewed as the only rigorous step that has been
achieved so far in the above works appears to be the possible division of
some texts into probable words or phrases based on stable sign
combinations (see Smith 1931 and Hunter 1934), which is now fairly
apparent from the concordances mentioned earlier. Another step
consists of the determination of the direction of reading (in the
impressions of the seals), which is widely viewed by many authors to be
of a right to left direction, see Mahadevan (1977) for a summary and
review. Unfortunately, the 'internal’ evidence used in this respect in, for
instance, Hunter (1934), Mahadevan (1977) and Parpola (1995) is
based on certain deviations accidentally noticeable in a few exceptional
texts, which may not be considered logically sufficient to reach a
conclusion (as will be discussed in more detail later in Section 4.2.1).
Indeed, unless at least a partial understanding of the texts is achieved, as
was done in the case of for instance Mycenaean Linear B, one may not
claim the availability of any reliable internal evidence. In the same way,
the direction of reading may not be concluded from the external
exceptional features such as cramping or overflow of end signs, a
procedure based on the assumption that the direction of reading is the
same as the direction of writing, as is done for instance in Lal (1966).
The reason is that the signs, which on the average are only five in each
text, are not written, rather they are carved (on the original negatives)
together with other iconographic motifs in a tiny space and many of the
seals actually constitute a work of fine representational art, so that the
criteria of the direction of carving would also have been based in part
on convenience and other factors.

As to the readings themselves of the texts of the above authors,
unfortunately the primary importance is given on obtaining the precise,
phonetical or otherwise, readings based on unverifiable external apriori
suggestions or interpretations of each individual sign or occasionally
text in itself, or among a few conveniently chosen sign combinations or
occasionally texts in themselves, rather than attempting to isolate an
internally consistent system. For the purpose of illustration, we now
indicate what we think is a faithful account of the essential nature of
the analysis in Parpola (1995) in this respect; the analyses of other
authors are also of the same nature though they differ in individual
interpretations. First, a particular sign 4 is identified (1995: 179) as
the depiction of a fish, which has a valid basis. Second, it is observed
that a certain lexical form for fish is almost identical (in Dravidian)
with that for star , thereby suggesting (ibid.:182) that the fish sign is
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used to signify a star by the principle of homophony. This gives
phonetical readings of the names of a few stars (ibid.:194) for a few
combinations, such as £ 1%} , formed by the fish sign with a few of
the numeral signs. Then some of the modified forms of the fish sign is
argued into having also the phonetical readings of the stars. For
instance, in the case of the compound sign & formed by the fish sign
and an another sign that is identified as resembling a roof, it is argued
(ibid.:197) that the a lexical form for the roofing is similar to thart for
black or dark, thereby suggesting that the compound sign in question
signifies a star named 'black-star’ which in turn is identified to mean
the planet Saturn. Similarly (ibid.: 196), Mercury is identified with
4~ , interpreted as 'halved fish' which in turn is interpreted as 'green
star’ by homophony. Similar interpretations are argued for a few other
sign combinations; see Parpola (1995: 275-277) for a list of them.

The difficulty with this approach is that (assuming for the moment
that the arguments involved in the derivation of homophones are valid
in some sense), it is rather unclear, unfortunately, how the meanings
thus derived for a few conveniently chosen sign combinations in
isolation fit into a possible meaning for each of the texts as a whole and
how such meanings for the individual texts in turn fit into the form of a
system as a whole that is represented by the writing, since the notion of
the 'meaning’ itself becomes meaningful only under the framework of a
system. It appears that much of the force of the arguments is derived on
the apriori assumptions such as that most of the texts constitute noun
phrases such as the names of divinities or proper names composed of
divinities and other arttributes, thereby arguing that the fish signs
represent the names of the divinities identified with stars. In other
words, much of the effort appears to force the arguments to fit into
these apriori assumptions, that is, the nature of the system itself is
assumed apriori instead of deriving it from the analysis of the data of
the texts. More specifically, it is possible to have two systems in which
the individual interpretations of each of respective entities (signs) of the
systems in itself may partly overlap, yet the two systems can be entirely
different, that is, the respective structures, or relationships between
various entities, of the systems can be quite different. For instance, the
meaning of the ordinary numbers, when they are involved in the usual
decimal place value system, is entirely different from that when they are
involved in the system of license or identification plates of automobiles,
or in the system of phone numbers, so that the later two systems are
not of much use in inferring the meanings associated with the first
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system. Some of the assumptions, such as that the language represented
being a form of Dravidian, would be reasonable since it is partly
supported by the linguistic and archaeological data and is common to a
multitude of other systems as well, but again the further analysis needs
be devised so that any contradiction to such assumptions would be
easily detected. The difficulty also lies in the fact a system that serves
some common purpose of the society as a whole involves established
conventions governing the structure of the system, so that the above
associations, if true, of 'black’ by 'roofing’ and 'green' by 'halved' by the
society must involve a complex conventionalization process which needs
to be identified in some form.

In the present paper the writing will be viewed as an evolving
complex system and a detailed study of its structure at many different
levels will be made. In particular, even though it will follow from the
study that, contrary to the expectations of the above authors, a precise
phonetical reading is unfortunately highly improbable to obrain, the
general contents as well as possible functions and evolutionary and
several other important factors of the texts and the writing are still
possible to obtain from such a study; see Section 1.4 below for more
details.

1.3. Uncertainty as to the contents of the texts

As indicated above, an interpretation that many scholars, including the
critiques such as Zvelebil (1985), have inclined to accept is that most of
the texts in part constitute noun phrases such as the names of divinities
or proper names composed of divinities or titles, ranks, etc. The reason
for this is the assumption that the seals and related objects were used
either in trade and administration, which has some valid basis, or the
apriori speculation that they were used in something related to religious
worship, and hence the assumption that they must have served as
objects of some form of identification. While the possibility of such
interpretations may not be apriori excluded in any attempt at the
understanding of the texts, it is rather unclear if they can form a
conclusive basis for the phonetical reading. One can give many reasons.
For instance, we are in effect dealing with an archaic language and a
historical period where the urban life centered on agriculture was eicher
in the process of making or had only a short history. In particular, the
language itself would only be still in the process of evolving adequate
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means to express many of the thoughts associated with abstract notions,
at least in the beginning phase of urbanization, as was noted by
Diakonoff (1983) in a different context. Since the notion of divinity
itself is an abstract one, one can doubt if there could have been so many
divinities with distinct names. To give a simple analogy, it would be far
from reality to claim that whatever mathematical knowledge available
in the Indian sub-continent at the turn of the Christian Era would also
have been available around 2500 B. C, even though some of the ideas
might be in the process of evolving in the specific concrete situations in
which the ideas had the opportunity, if at all, to be employed. It may
also be noted that we are dealing with a period, at least the initial
period, in which writing in other adjacent contemporaneous cultures,
such as Sumerian and Proto-Elamite (see Nissen (1986) and Vallat
(1986)), were basically still in the form of one of many technologies
necessary to case the elements generally associated with the process of
urbanization, in particular to ease the process of redistributive system
associated with complex economy, a complexity which might have been
present in some form even prior to the phase of urbanization; for
instance our modern system of currency is just one such instrument we
now employ in our centralized redistributive system. One may then
wonder if such a precious technology on the seals was used by the wider
public in such an environment just for the purpose of identification.
Several scholars also draw the analogy with the cylinder seals of the
ancient Near East, which are believed to have been used for personnel
identification. However, it may be pointed out that the seals
documented for instance in Collon (1987) appear to be different in
character from that of the Indus. Specifically, the Near Eastern seals
invariably contain elaborate figurative representational arts including
the form of humans and human-like deities, whereas such things are a
rarity in the Indus. For instance, among 2906 objects considered in
Mahadevan (1977), 1993 contain some field symbols, of which 1385
are type 1 objects (seals) among which only 19 contain humans and
human-like figures. In fact, the pictorial motifs in the Indus seals are
quite standardized, an overwhelming majority of them being in a
stereotyped form of a bull. In addition, the proportion of near eastern
seals having some form of writing is rather small (and without any
apparent common structure). In fact, Collon (1987: 105) mentions
that "... relatively few seals were inscribed and at some periods all seals
were uninscribed'. On the other hand, Indus seals with no inscriptions
are rare. Furthermore, according to an analysis done by Parpola (1986,
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and 1995, Fig 7.17; see also Lal 1974), a substantial number of burnt
clay tags recovered in a warchouse at Lothal (Rao 1979) contain
multiple seal impressions (two, three or four) and, in addition, almost
?O percent of them are interconnected in the sense of having shared seal
impressions. These facts do not appear to be entirely consistent with
the assumption of personnel identification.

1.4. The data and methodology of the present paper

It follows from the foregoing discussions that further analysis of the
functional characteristics of the signs and the texts is essential in order
to obtain a better and more reliable understanding of the character of
the texts. Such an analysis was done initially for instance in the case of
Lincar B (see Ventris and Chadwick 1956) before any attempt at
phonetical reading was made, but the texts of Linear B had their own
advantages. For instance, the texts are on the average much longer than
that of Indus, and it was possible to identify the numerical and metrical
units, and hence to isolate the system associated with them, since they
occurred in certain positions and simple interlocking operations such as
adding the numerals and metrical units, converting them into higher
units, recording the total, etc., were done in the same text. This step
helped to the analysis and possible identification of the signs that occur
regularly and in isolation before the numerals since they are likely to
have individual meanings. These identifications then helped to the
overall identification of the general character of the texts, in particular
to isolate and to identify the character of that part of the writing which
involved a phonetical system.

Unfortunately, such a procedure consisting of relatively few steps
does not seem to be sufficient in the case of Indus since the functional
character of most of the signs appears to be tied or interconnected to
that of too many of the signs, at least through the intermediary of other
signs. For this reason, analysis will be done through several steps at
many different levels. Such a step by step, logically rigorous procedure
appears to be essential if one desires to avoid #priori speculations of any
kind. In fact, we are aiming at logical reasonings as close as possible to
those used in exact applied sciences. In addition a basic aim of this
approach will be to isolate a suitable internally consistent system. 7 #his
sense, precise external interpretations of any individual sign in irself will be
less important than the nasure of its functional relationships with respect to
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other signs and its role as part of the consisient system isolated. For
instance, suppose that a certain sign is classified as ha.wlmg the ch.aracter
of what will be called a second order numeral, in addition to having the
numeral value hundred. Then the conclusions of this paper regarding
the system as a whole will remain unaffected even if one finds reasons
to doubt the validity of the specific numeral value, as long as the
characteristics classification of the sign as a second order numeral
remains unaffected. Further, if the pictorial form of that sign rcsemble§,
for example, that of the lay-out of a city in general whose etymology is
conceptually related to, among others, that of a (qu§1bly unspec}ﬁed')
numeral in a suitable concrete sense, then the possibility that the sign is
used for the meaning of a city will be excluded as it will be inconsistent
with the system isolated and other intcrlocking_ evidences. .

It also appears that the methodology of this paper, wh1c}'1 relies on
simple data analysis, is akin for instance to what is called 'stochastic
grammatical inference', but unfortunately we have been at present
unable to isolate an explicitly formal description o.f all the important
points of our data analysis into any of the existing thcorlcs: Note
however that within the restricted context, many levels of descriptions
of this paper of the functioning of various structures involved are as
formal as possible but much of the 1'esul.ts appear to be S.tlﬂ
concentrated in the detailed analysis and discussions. In this connection
it is important to note that we do not make any apriori assumptions
regarding the meanings or contents of the texts, or on the specific
nature of the system represented in the texts, whereas the L'lsual
applications of the indicated subject heavily rely on such assumptions.
In this sense it appears that the present methodology has not b§en
employed even in a limited way, as far as we are aware of, in s:lm%lar
contexts with a view of the present broader aim and scope. In viewing
the language as an evolving complex system with inherent 1ntcrr.elz}ted
structures at many different levels, we have relied mostly on our limited
understanding of F. de Saussure (1959). In this sense, the formal
framework described in the book by Sgall, Hajicovd and Panevovd
(1986), as well as other publications related to this work, might be of
importance in obtaining a formal description of the present results that
will go beyond the specific context of the present work. (See further
Jeganathan (1997)). For further details of the merhodology employed,
see Section 3.1.0 below, especially the Remark in that section.
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Section 2 is devoted to the analysis of the construction pattern of the
texts and the classification of the signs, that is, loosely speaking, to the
analysis of the syntactic aspects of the structure of writing, without
making any linguistic assumption.

The results of Section 2 naturally force us into a certain direction of
characteristics (structural meanings) analysis of the signs, done in
Section 3. We have employed a limited etymological study (in an
evolutionary conceptual sense, see the remark in Section 3.1.0) in such
an analysis, though not absolutely essential at this stage, in order to
obtain stronger logical support for the conceptual meanings suggested
by other means. This limited etymological study (basically for the
numerals four to ten and hundred), is solely for the purpose of
understanding the concrete meanings, in a broad conceptual sense,
behind a certain restricted class of words associated with certain systems
of numerology and metrology, as it will turn out from the analysis, that
were employed during the historical period. This then leads into a
detailed analysis and understanding of the structure. These steps are
carried out in Section 3, where it is also noted that one can read the
given arguments in such a way that the etymological arguments may be
omitted at first, obtaining tentative results which are then supported by
the given etymological arguments. The resulting structure (indicated in
the Abstract above), is more completely described, with the help of a
selected number of texts, in Section 4 of Part IT where many other
issues such as the direction of the writing, possible contents and
purpose of the texts, are dealt with in some detail.

Though the system we derive for the texts under study is a system of
metrology, the analysis of Section 3 strongly indicates that some of the
basic signs might also have been used for a different system of purely

phonetical writing in general. A detailed and systematic analysis of this
and other evolutionary aspects is done in Part II of this paper.

In connection with the preceding methodology, the readers may note the
several limitations, outlined in Section 3.1.0, of the etymological study of
this paper in order to avoid any possible misunderstanding in this respect,
especially in view of the unfortunate bad reputation the present subject has
acquired due to the great many claims of ‘decipherments’. It may also be
mentioned at the outset that no definite conclusions are generally intended
in isolation at any single stage of the analysis, and the evidences for any
suggestion are in general spread out throughout the paper, including
Part I1. The present paper also does not have the usual aim of text by text
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phonetical decipherment; in fact the present results indicate that such an
aim may not be possible entirely to achieve, unfortunately.

As was indicated earlier, the structural analysis of the present paper
is based in part on the concordance and the statistical data presented in
Mahadevan (1977), which in addition contains the corpus of the texts
on which the concordance is based, provided by 2906 inscribed objects
of the types described earlier. Here, an inscribed object can have, by
definition, only one text consisting of one or more lines, inscribed on
one or more sides of the object. The total number of lines of texts is
3573, but the majority of the texts are of single lines only. The unit of
structural analysis of the present work is in general a line of text, which
is also the unit of concordance as well as the source for statistical data.
Note that there are texts, especially in type 3 objects, which appear to
have the character of a single line but divided into blocks which are
represented on different sides, but we shall deal with such possibilities
later after the character of the texts are properly understood. The sign
list of the the texts presented in Mahadevan (1977) constitutes 417
signs, broadly interpreted, with a total frequency of occurrences 13372.
Of these, 112 signs occur only once. Further, the number of signs
having frequency at least 10 is 155, which together have total
frequencies of about 95 percent. However, a great many of the signs are
clearly combinations of one or more, or modifications, of the remaining
signs. In addition more than 30 of the signs are what has been called
"numeral signs', that is, signs consisting of closely grouped strokes,
constituting about 11 percent of the total sign occurrences. (We do not
make the assumption that these stood for numerals). A glance at the table
given on page 17 of Mahadevan (1977) reveals that relatively few signs
take most of the functional load of the texts. In Appendix B, we have
presented a class of signs, the total frequency of them constituting
about 91 percent, where we have grouped together all forms of the
above indicated numeral signs under one category, for the reasons that
will become clear later. While all the signs will be utilized to gain
possible insights, the preceding class is quite sufficient for the purpose
of structural and characteristics analysis and classification. In addition,
they adequately represent the overall characteristics of all the signs and
they together with their variants take almost all of the functional load.

Tn Appendix A; see also Part II, Section 4.3.0, a list of about eighty
texts is given for the purpose of illustrations. There they are not
accompanied by their respective identification numbers of either of the
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preceding corpuses since they are easily identifiable from the
concordances.

Note that the texts in Mahadevan (1977) include also identical
dupl.lc?lt-cs, predominantly of objects of types 2 and 3. This raises the
posslblllt.y of over-representation of certain signs in their respective
'frequencws, since the duplication process might be mostly only implicit
in the case of type 1 objects. However, our checking shows that such
signs have also high frequencies with respect to type 1 objects, so that

relative down-weighing of frequencies of these signs is not essential for
the present purpose.

2. Analysis of the construction pattern and classification of the signs

2.0

Our aim in this section is to classify the signs into several groups, based
on tl‘le'construction pattern of the texts, without assuming any
linguistic nature, such that the signs within each group have certain
common.charactcristics. This will lead to a description of the
construction pattern and the interacting relationships between the
signs. First we shall classify those signs that have certain clearl
identifiable positional and functional characteristics. One of ch
important and crucial facts that emerges in the initial stages is that
many of the signs that have linear graphic forms classify themselves
together with what has been called numeral signs.

What is implicitly involved in this section is the analysis of the
ﬁ'equenc%es of the different possible sign combinations, that is, relative
frequencies (transition probabilities) with which different signs follow
or alternatively precede, a given sign or sign combinations together’
with the analysis of certain clearly identifiable positi;nal and
conventionalizational pattern of the construction. Explicitly, no
mathematics other than computing the percentages will be involved.

In what follows the identifications (T.1), (T.2), etc. stand for the
texts presented in Appendix A, below. There they are divided into
appropriate units which should be ignored for the present.
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2.1.1

One can choose the initial step in many ways. Perhaps a convenient
way is to start with the signs 3 and 4 . These occur mostly at the
left end of a line, with very high frequencies, see the texts (T.1) -
(T.79). Even when they occur at the middle, appropriate sign sequence
with one of these signs as the left end has the character of a complete
rext dlsevehers, sge (T.16); (T.50); (T.60), {T.61), (T.68}. (There ate
also cases, with reasonable frequencies, where these signs have the
meaning of occurrence at the left end but are joined together with
another sign, see (T.56)). These two signs have the respective
frequencies 10.75 percent and 1.7 percent. If we take into account the

total number of signs, these percentages are abnormally high. In fact3f

is the most frequently occurring sign. In addition, they occur on at least
55 percent of the objects. (In computing the above percentages we have
excluded the cases indicated above where these signs are joined together
with other signs). In other words, the inclusion of one of these signs as
the left end of a line or a sign sequence appears to be a matter of
established convention. For these reasons, these two signs are grouped
together. This class will be noted by C1.

2.1.2

Next the conventional signs in the forms of superscript strokes
L, W, Y gee for instance (T.11), (T.13) and (T.48), and in the
forms of single and double strokes 1 and n of the middle register,
see (T.60), are grouped together to form class C2. The reason is that
cach of these signs occurs in the middle portion of a line, with the sign
combination on the left of it having the character of a complete text
elsewhere and on the right side of it having either a sign sequence, often
having the character of a text elsewhere, or the single occurrence of just
one sign. The total frequencies of these signs is 7.6 percent, with the
superscript sign W alone having the frequency 4.85 percent, the
second most frequent sign.

64

STRUCTURAL READING AND EVOLUTION OF THE INDUS SCRIPT

2.1.3

Among the texts having the conventional signs from the preceding class
C2, the ones having the occurrence of a single sign on the right side of
the signs from C2 form a substantial part. Such single occurrences are
dominated by a few signs. Of these few, some of them occur mostly in
such positions. Even when they do not occur in such positions, they
often occur in the final right most or quasi-rightmost positions of a
line. These are given by

5 ® & & X 3

The total frequency of these is a little more than 6 percent. These are
grouped together under the class noted by C3a. These signs also occur
in the middle of a line with certain characteristics, as we shall see later,
which will also be shared by a few other signs that will then be classified
as C3b. Several texts illustrating the class C3a can easily be identified
among (T.1) - (T.79). Here it may be noted that the sign @ also
occurs in the form

2.1.4

Now let us look at the sign E . This sign occurs in the leftmost
position of the lines in almost all of its occurrences, similar to those in
C1, see for instance (T.2) and (T.3). But it cannot be classified under
Cl1, since in most cases it occurs at the immediate left side of the signs
in Cl, that is, it cannot play the role of those in C1. (It also appears to
have been frequently ligatured with other signs, taking the role of the
sign M as will be discussed later). It has a high frequency (355) but it
occurs in objects of type 1 only 89 times, but still reasonably high, and
almost all of the rest on types 2 and 3 objects, which is in part the
reason for its high frequency in view of the duplicated nature of objects
of types 2 and 3. It appears to intend to imply something regarding the
sign sequences on the right side of it, but we shall leave this sign
unclassified for the present. Another sign that shares the character of
this sign is %Y .

Another important sign in the construction of the texts is the man
sign j: , see (1.44) - (T.55). This sign seems to have certain unique
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characteristics not shared by other signs, as will become clear later.
Further it occurs, either alone or in ligatured form with other signs,
with high frequency, about 6.34 percent. For this reason it is isolated
for individual study.

2.1.5

The preceding steps then lead to the consideration of the sign
sequences, consisting of one or more signs, of the following types:

(a) Sign sequence forming a complete line when apparently no signs

from C1 and C2 are involved, see (T.44), (T.54) and (T.56).

(b) When no signs from C2 occur but a sign from CI occurs at the left
end or quasi-left end, the sign sequence forming the right side of the

sign from C1, see (T.1), (T 4), (T.6) and (T.9).

(c) Similarly, when a sign from C2 occurs at the middle of the text and

a sign from C1 is apparently absent, the sign sequence forming the left
side of the sign from C2, see (T.49) and (T.58) - (T.60).

(d) When both signs from C1 and C2 occur, the sequence occurring in
between them, see for instance (T.7) and (T.8).

It would be convenient to introduce a terminology for such a sign
sequence, to be called a PRINCIPAL BLOCK. Note that there are sign
sequences having the character of principal blocks which do not come
under the preceding classifications (a) - (d). For instance, there are texts
of a single line that can be decomposed into sections, each of them
having the character of a line elsewhere, see (T.50), (T.61), (T.62) and
(T.68). In fact (T.50) is composed of three separate sections
corresponding to the texts (T.32), (T.37) and (T.48). In such cases, the
preceding classifications need to be applied to each such sections. Also,
the sign sequences on the right side of signs of C2 have often the
character of principal blocks, see for instance (T.46). In general, once
the formation of principal blocks is understood in a vast majority of
cases where the preceding procedures (a) - (d) apply, separating the
principal blocks in other cases will be clear. The idea of considering
such a principal block is that it has the character of forming by itself a
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complete text or line, so that once the general characteristics of such
principal blocks as well as those individual signs that constitute them
are understood, at least structurally, then a better idea of the functional
nature of the signs in C1 - C3 can also be formed.

2.2.0

If one looks at the corpus or concordance of the texts, a visible and
striking nature to be noticed of the principal blocks is that what has
been called 'numeral signs’, that is, the signs in the form of repeated
strokes, such as |} , 1|| , Wi ete, are regularly interspersed among
other signs. In fact numeral signs form 11 percent of sign occurrences.
Therefore a convenient way to start analyzing the signs forming the
principal blocks is to start with these signs. To begin with one cannot
assume that these signs actually stand for numerals, but one can
attempt to see if they have any common functional characteristics to
group them into a single group.

One easily visible characteristic of the numeral signs is that they are
regularly aligned with many other signs to form STABLE
COMBINATIONS. Here, a stable combination roughly means a
combination of two, occasionally more, signs having the characteristic
of a single unit in the sense that it has a frequency high enough or as
high as many of the frequently occurring individual signs. For example,
the combinations

ny Qi up o JAET

are such combinations. It is difficult to give a more precise definition of
a stable combination, but it will be clearly identifiable from the
concordance.

224

To get the possible characteristics of the numeral signs and to see if any
other sign shares the same characteristics, we shall then have a closer
look at such stable combinations. For convenience and concreteness, we
consider the sign U  that looks like a vessel or container. (/# is not
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assumed that this actually stand for a vessel-like object). This sign occurs
aligned with numerals almost exclusively in type 3 and type 2 objects in
the forms .

Ul ubui o

completely occupying one of the sides of the object. These
combinations have total frequency 267. This high figure is in part due
to the duplicated nature of type 3 objects, bur the frequency is high
enough even if we ignore duplications. This means, the numeral signs
(I TR 1 and Il can be grouped together, the group having

the property that its members regularly form stable combinations with

Now, one of the important characteristics of Indus signs is that new
signs are formed by combining two or more separate signs. There are
indications that such COMPOUND SIGNS, also called LIGATURES,
actually stand in general for stable combinations; that is, in certain
special cases stable combinations, in the course of their gradual
evolution, are simplified, when the simplification is possible, into a
single ligatured compound sign, in order to economize the space and/or
possibly to incorporate additional meanings. For instance, the
compound sign % , which occurs at the left end of a line (with
frequency 126), stands for the combination U > . This is clear
since this compound sign is never preceded by AF  that has the
character of occupying the left end or quasi-left end of a line like an
established convention, being a member of C1. As an another example,
the combinations Ul and (JNl are occasionally simplified into

" and & . Thus, the sign U continues to occur in later type
1 and type 2 objects but in the form of ligatures with other signs.
Frequently occurring such ligatures are

g v oWy W

We now isolate the signs that modify ) in the preceding ligatures.
In this connection the following important remark may be kept in
mind throughout.
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REMARK: In isolating the signs that are ligatured with signs such as

U it is important to note that forming a compound sign is
analogous to forming a compound-word. When a compound-word
gradually acquires its own life and takes the form of a single word, the
individual morphemes that formed the compound-word might
undergo some changes within the compound-word, due to the process
of mentalization and the eventual breakup of the intimate relation that
once existed between a compound-word and the component
morphemes. In fact, it appears that we face the Indus script at a stage
where many of the compound signs have already attained a similar such
character. Thus one should expect that the form of the signs within the
compound sign might not coincide exactly with their individual sign
forms. Even within the compound signs there might occasionally be
variations. For instance, the compound sign \&)  occurs also in the
form U occasionally. However, it should in general be possible to
identify the signs at least through external statistical structural
similarities, provided other factors such as for instance the need for
introducing additional semantic suggestions were not brought into the
construction. For instance in the case of the sign 53 , one can
isolate the signs 47 and O which also occur individually, but it is
not clear in what sense these were combined since it appears that other
factors might also be involved in forming the compound sign involved,
that looks like a man bearing a load on his shoulder. In such ambiguous
cases, the signs that appear compound need to be treated in general as
an indecomposable single sign, though it might be possible to use them
to supportt a possible general meaning of, for example, the man sign in
the preceding case.

Now, the sign involved in the ligature XY s casily identified to be

Y | since the ligature stands for the combination U Ty .
Similarly, another sign involved in A is Y . Further, the ¥
sign has almost identical functional form and frequency with the sign

¥ . In fact, Koskenniemi and Parpola (1979, page 13) argue that
these two are just variants of one and the same sign, extending the same
conclusion to the pair XY and TP . We need not assume such
an identity now, but Y appears to be the only sign whose external
structure matches with the sign that can be isolated from  @F  that
has also variants of the forms such as ¥ . Such an identification is
also in part confirmed by \J)] where it is clear that the sign

Y  isinvolved. Unlike thesign Y, thesign ¥ is noteasy to
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attach and duplicate at two places within another sign, and this explains
the morphological change within the compound sign. Similarly, the
only sign that matches the external structure of the sign involved in

is & , but we shall provide more internal evidences later
regarding this. Thus, we classify the signs

Y oy W d

together with the numeral signs identified earlier. These have
respective frequencies 212, 240, 132 and 170 (for their individual
occurrences, that is, excluding their occurrences within a compound
sign). The sign U occurs, cither alone or in ligatured form with
other signs, with frequency of about 6.5 percent.

2.232

Now let us call the sign \J a ROOT, and the preceding signs used to
modify U , MODIFIERS. Also let us call the modifiers in the
form of numeral signs NUMERAL MODIFIERS and those in the
form of linear signs, such as ¥ , LINEAR MODIFIERS. We now
use the modifiers we have derived to identify further roots and
modifiers. The sign O occurs in the modified forms

e @® Y% &

Keeping in mind the remark of the previous section 2.2.1, we have
already identified the modifiers in the first three of these. (It appears
that the one involved in the third one can be taken to be either
YW or E , but we shall return to this point later in 3.5.3.) Let us
identify the modifier in the last of these. There are signs of the form
which is clearly an attempt to ligature O  with b& . It is
possible that in view of the difficulty involved, this ligature is simplified
into p& . (Similar situation occurs with respect to as will be
discussed later in section 3.7.0). The sign P& has total frequency 102.
There is no sign other than this one having the structural match with
the possible sign that can be isolated from CC, . Thus, we classify
B¢ with the preceding linear modifiers and O with U . The
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sign () , ecither alone or in ligatured form with other signs, has total
frequency of about 4.5 percent. (Here and in what follows, the given
percentages refer to the situations where the occurrence of the sign in
question can be identified without ambiguity).

REMARK 1: Note that we have not included @ in this discussion
since it has already been classified into C3, and hence has the character
quite distinct from the compounds such as @ . In addition, the sign
that can possibly be isolated from this is of the form >  which does
not coincide with any of the sign forms. The ones that look similar to
this, such as , have very low frequencies, individually or in
combination with others, and later we shall show that they are related
to, but different from, the sign A . Thus the sign @ is possibly not
intended to be a ligature of Q and > , since a general character of
a linear modifier is that it occurs with a reasonable frequency. Also one
cannor take the sign X as the one involved in @ since ligaturing
usually simplifies the structure of the modifier within the ligature.
Similar remarks can be made with respect to € or its variant & .

Next, the sign A>  forms stable combinations with numeral sign/g\ as
well as with the modifier W . It also occurs in the ligatured form 4%,
with high frequency (216). Hence A s classified as a root with U
and A is classified as a linear modifier. The sign /A occurs
individually with a relatively low frequency 14, but it is extensively
aligned with a few other signs (in addition to possibly forming a basis
for signs such as A ). The sign 4~ which has the appearance of a
fish occurs either alone or in modified forms with frequency of about
9.2 percent.
Similarly, the sign 4* in JJ};;L is classified as a modifier. The sign
AN occurs separately with a reasonable frequency (26). In addition,
the sign , with frequency 49, has the possibility of having the
same value' A . The same is possibly the case with A which
occurs with a relatively low frequency. (In the pre-urban pottery of
Rehman-Dheri mentioned earlier, it appears that the sign forms
/\\ ’ /t\ ; A SN 0 A are used interchangeably, see Parpola
and Shah 1991: 352-378, or section 2.3.4 below).

REMARK 2: Note that the sign h does not occur exactly in this

individual form, but it will become clear that it itself is a modified form

of the sign [71 , analogous to X!, AL 0 qﬂ etc. It appears that
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there is some ambiguity in the identification of the sign [l in the
concordances, since it normally occurs in the form 1 in its
individual occurrences. The reason for lengthening one of its legs to
have the form T] s just to adjust its height to the height of signs that
occur adjacent to it. A closer study of the pictographic forms of this
sign using the photographic corpus of Parpola et al. (1987, 1991)
clarifies this point. In particular, for example, the sign represented in
the form X" in the concordances is actually a compound sign formed
by thesigns MV and X . Thus the root involved will be taken to be

(M . and the form 7|  will henceforth be considered to be its
variant. These two, either individually or in ligatured form with other
signs, have the combined frequency of about 1.4 percent.

The only other sign that can possibly qualify as a linear modifier

appears to be X since it is involved in the compound signs such as
R, TR ; but note that these compounds have relatively low

frequencies in comparison with the preceding compounds. The sign
X has the frequency 23.

It may be noted that the exact nature of the sign Y | which is a
modified form of 4 and has a high frequency (279), is not clear at
this point, but several suggestions point to the possibility that it migl}t
stand for the ligature of £ and Y, but much more evidence is
needed to verify this. We shall return to this later in Section 3.7.0 of
Part IB.

2:2.3

Now, the preceding procedure of identifying the roots and modifiers
involves compound signs. One can attempt to extend this procedure to
stable combinations, but unfortunately, such an extension runs into
several ambiguities. For instance, since we have already identified £ as
a root, one can use it to identify further modifiers, now with the help of
stable combinations. It turns out that many other numeral signs can
also form stable combinations with 4 . For this reason all numeral
signs and other modifiers derived earlier can possibly be grouped
together. On the other hand, it also turns out that many compoun.d
signs such as @ , formed by other roots O and U can also pair
with »Q~ , with reasonable frequency, a fact which is not much helpful
at this point. Alternatively one can attempt to use the modifiers to
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isolate further roots with the help of stable combinations. It turns out
that numeral modifiers themselves are paired with other linear
modifiers, as well as that linear modifiers can pair among themselves.
Thus, stable combinations (that are not in the form of compound
signs) are not much helpful in isolating further roots and possible
modifiers without ambiguities. Also, if we confine ourselves to
compound signs, there are no further linear modifiers with reasonable
frequency. Thus, it would be convenient to consolidate what we have
derived. That is, we group all the numeral signs to form class C4a, and
group the linear modifiers derived above together to form class C4b.
The distinguishing analytical property of C4 is that the members of it
are used to INTERNALLY modify the roots or to form certain clearly
identifiable stable combinations. We have also included in C4 the
numeral signs with higher order strokes, even though they are not used
to internally modify the roots, since they were probably not used in
ligaturing due to difficulties in forming compound signs with them.
For instance, the combination J*-_“.{,' occurs with high

frequency and here it is not easy to form a compound sign combining !}

and JJ/FL. . For convenience we collect together the linear modifiers:
YU, A, R, AL A A X

2.3.0

It would be now convenient to study the characteristics of the
remaining signs in relation to their properties with respect to class C4,
defined above. To this end, the following rough pattern that emerges
from the concordance will be helpful to devise further steps. First, for
the moment, let us assign the combinations formed by the signs within
the class C4 the same characteristics as those of individual signs in C4.
The reason for this is that in forming the compound signs such as \
the linear modifiers ¥ , “P , W  are grouped together having
possibly the meaning of a single unit. There are also compound signs of
the forms % , 4 , ¥  ectc., formed among the linear modifiers.
Second, by classifying a sign as a root let us understand for the present
that it roughly means a sign whose dominant property is that it is
regularly used as a basis to form new units in the form of ligatures or
stable combinations.
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Then a rough description of the CONSTRUCTION PATTERN is
as follows. The root signs such as \J O, & , M and their
ligatures as well as scveral other signs that have the character (?f roots,
together with possible combinations of signs of these categories with
signs of character C4, are put together in a syntactic manner to fo_rm
what we have called principal blocks. Let us call these constituent units,
with roots as their bases, that form the principal blocks,
CONSTRUCTION UNITS. .

What we mean by constructicl)n urléits can be cles'cnb:}(il Hi:;

i rough some examples. For instance, in the
P‘;C\(\:\m\g)fﬂ‘ tﬁu 9% the pringipal block is WYL X . Thisisa
combination of three construction units W) , L anFl ¥, where

4 isaroor, B is a ligature of the root & with A, and
g is a stable come)inatioE of W and ¥ ,with & being the
ipature of the root wit : A
hgaAs an another example, consider the text . EUY&VQ’ @ . Here,
the principal block is Y& 8@ . The combination ?’rﬁ s formed
by the members of C4 and has been given the characten?mcsl of those of
C4. Then the block may be considered as the combmauon.of two
construction units Vi £ i and @ , where the first unir is th.e
combination of the ligature & with Y4 and the second one is
the ligature of O and Y AP

It is important to note that there are also texts consisting of basically
a single construction unit with the nature of the root involved left
unspecified or to be understood only imphclltly, that is, texts formed by
the suitable combinations of signs from within the class C4.

2.3.1

The signs from C3a are also involved in the construction of prinCIPaﬁ
blocks, though with frequency noticeably less than that associated wit

their role with respect to the character of class C3a. But one can notice,
from the concordance, certain features in the pattern of their
occurrences, in the sense that their relation to roots is similar to that of
linear modifiers of C4, except that they are not used © mtcrnall_y
modify the roots, whereas their relation, when there exists, to C4 is
similar to that of roots. Out of these two characteristics, the first one is
more dominant than the second one. A few other signs that can be
isolated to share this characteristic in forming the principal blocks are
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>L) Y XN ALK

These will be noted by C3b. Note that roots and their ligatures
themselves have to some extent this characteristic in forming the
principal blocks, but their defining dominant propety is that they are
regularly used as bases in the formation of ligatures or stable
combinations. It is also important to note that the relationship of some
of these signs, such as ) , with C4 is not very clear since they form
stable combinations mostly or only with C4a, numeral modifiers, so
that some of them might be actually closer in character to C4b, linear
modifiers. Such ambiguity will not be important since in such cases;
only their relationship to those having the characteristics of the roots
needs to be taken into account.
Another crucial sign in the construction of texts is the man sign,
4, but, as noted earlier, this has the unique character of being
ligatured both with the signs in C4 as well as with the roots and the
signs that have the character of the roots, In fact its occurrences often
give the impression that an entire sequence is a sort of being ligatured
by it. Further, it occurs, cither alone or in ligatured forms with other
signs, with very high frequency, about 6.34 percent. These and a few
other facts that will become clear later, suggest that this sign does not
classify itself into any of the preceding classes.

252

It is clear from the preceding discussion that so long as the nature of
the construction units is formed by the roots such as U, O , & and

M as their bases, they share certain distinguishing characteristics
analogous to linguistic units such as words and compound words. Then
the next step would be to group all those signs that form the bases of
such construction units. In this connection note that, in an extended
sense, the ligatures such as @  can themselves be taken to be such
bases since they occur with high frequencies. For instance @  and its
variant have respective frequencies 102 and 134. Such an
extended approach appears to be essential with respect to some of the
signs since, unlike the case ®  where the root involved Q s clear,
there are signs which appear to be compound signs but are so
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conventionalized or modified that attempts to isolate possible roots
might run into risks of several kind. We have already seen one such
possibilities in the form &3 . Another example is 434 g By looking
into the analogy ) , which is a variant of XY , the combination
¥YYYY s possibly involved in the compound EeEP |, but the
nature of the root involved, if any, is not at all clear. Still another
example is (which has the vague appearance of a bull), and since
a deliberate effort appears to have been made to preserve this complete
outer form with individual details throughout the entire period, one
can argue that this sign is a sort of combination of three signs
e, A and E , but there is no guarantee at this point of
analysis. Even if this is true, there is no guarantee as to the exact
meaning attached to such a combination. A similar argument can be
given to the sign A (which has the vague appearance of a hoe}.

When the preceding extended approach is taken, it indeed turns
out, through a careful study of the concordance, that a vast majority of
the remaining signs have the common characteristic of forming, by
themselves, or as suitable bases for, the construction units, as will be
specified below. We shall call such signs EXTENDED ROOTS, which
in general also include what was earlier called roots. However, there are
a few signs whose nature of construction needs to be analyzed with
more care. Specifically, there are a few signs occurring both in an
"empty’ form and in an 'infilled’ form. For instance the linear modifier

. a member of C4, also occurs in the form & with reasonable
frequency, and there are reasons to believe that these two forms have
different meanings .

To see this, consider the block A O8 Q , which occurs three
times in the corpus. Here O isarootsothat A isattachedto O .
Also <f’\ stands for the combination W/ , which has the character
of C4. This means, if and are given the same value, the
entire block A QL YA  needs to be taken as a single construction
unit which is very unusual in form. Also, the question arises as to why
only f& isinfilled whereas ¥ and A are left unaltered. The
only consistent plausible interpretation appeats to be that we have two
construction units A and & ,where & and g  have
the character of the roots. Thus, infilling forms appear to take the
character of extended roots. A few other such forms are

P and A obrained respectively from Y and A . This
docs not mean that empty forms of an infilled form cannot have the
character of an extended root. For example, both forms @ and
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& appear to have the character of extended roots, though these two
do not occur in the same text, indicating that the infilled form has the
possibility of having a value different from that of the corresponding
empty form. Later we shall give internal evidences to the possibility that
the infilling forms such as A stands for the combination AYW  or
_EA . In this connection, it may also be recalled thar the signs
in C3, when they occur within the principal blocks, share to some
extent the characteristics of extended roots. In this sense, it is a possibility
that some of the extended roots, depending on the context, were used within
the principal blocks with emphasis analogous to those in C3, or some of the
signs classified as extended roots might even be closer to the character of C3
in their relation to other extended roots. For this same reason it would
occasionally be convenient to treat the members of C3 as extended roots for
the purpose of decomposing the principal blocks into construction units.
Such minor ambiguities cannot be avoided and will not affect the
understanding or structural reading of the texts.

2.3.3

With the preceding discussions in mind, let us list the basic forms of
the (extended) roots associated with signs listed in the Appendix B:

v 0 £ N & 4 o
3 0 ® X H K A
m &R D B [ «{ B
¥
Note that by listing these as basic (extended) roots, we also give the

3

either in the form of ligatures or modified forms. For instance, A s

mcl‘uded means, its modified forms, suggested by the results of later
sections, such as

A ma R A A A
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that is, the signs in row (E6) of the Appendix B, also take the forms of
extended roots. This does not mean they have the same meanings.
Similarly, the extended roots corresponding to the roots

u 0 4 n 6

are given in the respective rows, (E1) - (E5). The signs in rows (E1) -
(E7) form the class of roots and extended roots. It is a possibility that a
few other extended roots may also be classified into these roots, for
instance () into Q , but we have avoided them in order to isolate
those cases where we can give unambiguous interpretations. These
classifications will gain more and more strength as the steps progress.

It is also important to note that some of the basic root forms, such
as /£ ,occur only rarely in comparison with some of their modified
forms, even though in the pre-urban phase at Rehman-Dheri, only
basic forms are involved, as will be indicated below. This is not unusual
since for instance the root {J  may be considered rare {(about 0.06
percent) in its basic form in type 1 objects, in comparison with its very
high frequency of occurrence in the earlier, less frequent, types 2 and 3
objects. Similarly, the root 4~ occurs in the pre-urban phase in a
more basic form ) which appears to be absent in the later stages
under consideration.

One unfortunate aspect of the Indus Script is that there appears to
be no way of dealing with the evolutionary trends of the sign
formations that will indicate the precise differences in meanings
between different signs derived from possibly the same basic form,
except when they are in the form of clearly identifiable combinations
such as ligatures. We can not even determine if some such similar
differences in forms are due to their use in different time periods, the
total span of which may be at least 600 years, since there appears to be
no reliable method of classifying the texts according to different time
periods, except the broader classification in terms of the types of objects
given earlier. In addition, the main medium of writing appears to be
different from that of seals and has not survived. The texts themselves
may not be of much help in this respect since even though the meaning
of different forms may remain the same, they might not have been
employed in the contexts of same texts or construction units in
different time periods. Thus the suspicions such as that ) and

» might have the same value, which is also strengthened by the fact
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that these are not used in the same texts, cannot be verified. We shall
give more 'suc!rl examples later. Thus it is possible that there are some
redundancies in the sign forms. However, these difficultics will not in

any way affect our attempt at structural reading and understanding of
overall characteristics of the texts.

2.3.4

REMARK : For later purposes we now list the signs occurring on the
pottery at Rehman-Dheri. The sign forms of this list appear to differ
from those of Durrani (1981), the reason being the difference in the
angle of viewing the signs, as they are in the form of isolated marks
with no definite rule with respect to the angle of their markings so that
41fferent markings of the same sign can be misunderstood as different
signs. The sign forms below are obtained by viewing them in order to
hgvc internal consistency as a suitable system as well as to be consistent
with the sign forms of the period under consideration, as will become
clear as this paper progresses. We have used the photographic corpus of
Parpola and Shah (1991: 352-378), in obtaining the sign forms,
Durrani's list contains a few more signs such as $  which we are
unable to identify clearly, possibly since the material he had, being the
excavator, might have been more extensive. Many more sites similar to
Rehmar‘l—Dheri are also said to have produced 'potter's marks'
resembling Indus signs, see Parpola (1986) for a brief review, but
unfortunately we have not researched them. It may also be noted that
this data is used here only as an additional support of our results, that
is, the validity of our results does not depend on this data. J

L | AN AN N
N, ANVANS AN, X, X

)y ), ), S
T=A,0,0, 8§ 0, %
£.6,4% .86 , & | X,
N, N, ,H, Y.
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3. Characteristics and structural analysis and possible metrology

3.1. Introduction to the chosen approach and possible alternatives

3.1.0

Having described the classification of the signs and the associated
construction pattern of the texts, we shall now see if these results
suggest any direction as to the next stage of the analysis. The technical
terminologies introduced in the previous sections will be used in the
rest of the paper without further explanations. For convenience we
recall them: PRINCIPAL BLOCK, STABLE COMBINATION,
COMPOUND SIGN or LIGATURE, ROOT, EXTENDED ROOT,
MODIFIER, NUMERAL MODIFIER, LINEAR MODIFIER,
CONSTRUCTION UNIT and CONSTRUCTION PATTERN.

First, note that it follows from the classifications derived in the
preceding steps that the signs in C4 play a pivotal role in the
construction of construction units and the principal blocks. Therefore
any detailed understanding of the signs in C4 will lead to a better
understanding of other classes of signs, such as roots and extended
roots, and hence of principal blocks in particular. In fact, the signs in
C4 account, either alone or in ligatured forms with other signs, for the
frequency of nearly 30 percent.

Now, recall that the signs in C4 are classified into C4a and C4b,
consisting respectively of numeral modifiers and linear modifiers, both
having certain common characteristics, in particular with respect to
internally modifying the roots. Then, in view of the preceding observa-
tions, there are two possibilities. The first one is that the numeral
modifiers actually stand for numerals, cither as a number concept or as
2 number word. Within this first possibility, there are several
suggestions that the possibility of lincar modifiers standing for the same
cannot be excluded. For instance, when ligatures are formed with roots
such as \J , apart from the first three numeral modifiers |, 11> W,
only lincar modifiers are employed, suggesting the possibility that linear
modifiers are also continuations of these three numeral modifiers in
their possible meanings. In fact, it is also rather curious to notice that
the combination JNll , with numeral modifier of fourth order, that
occurs with high frequency in objects of types 3 and 2, becomes absent
in later type 1 objects, indicating the possibility that this combination
might have been replaced later by an alternative, possibly simpler,
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representation. One possible way to get some further clue regarding
such possibilities is to attempt to retrace the etymologies for the
number words for numerals and to see if such etymologies have any
conceptual connection with the linear modifiers, as the forms of some
of them are not entirely abstract and they do suggest, through internal
and external evidences, some concrete objects such as a grain, a hand, a
pestle, ctc.; this will become clear below.

The second possibility is that the numerals were used for the sound
value of the corresponding number words or their components, as
linguistic building units in forming words and phrases. This also leads
to the etymological study of the numerals.

As was mentioned earlier, it is the opinion of several scholars, based
on archaeological and linguistic data, that a form of Dravidian is a
plausible language of the texts. However, this is not certain, but one
can handle this difficulty by devising the further steps and methods in
such a way that any contradiction to the possibility of the language
being a form of Dravidian will be easily revealed. Another type of
difficulty has to do with the remoteness of the time period under
consideration with respect to the so-called historical period, which
starts only around the third century B.C. and for which reliable written
documents are available. Still another difficulty is the geographical
distance of the present location, which is the southern part of India, of
major languages that have the apparent classification of being
Dravidian, though it is the belief of many that Dravidian substratum is
present in many ways in those that have been classified as Indo-Aryan
languages of India. (It may be noted that these classifications go back to the
period of 'Comparative Philology' and is not based on the notion that a
language is an evolving complex system with inhevent inter-reluted
structures at many different levels). However, in the present situation, we
are interested only in concrete objects or concepts such as numerals, so
that one can hope to overcome these difficulties. In fact our aim will
NOT be to reconstruct the exact phonological shapes of the words
spoken at the remote time period under consideration, but rather
only to construct an approximation to their bases in order to see if
they are in any way related to concrete objects, concepts or actions.
(See the remark below for more details of the limitations). For instance,
one cannot ignore the possibility of numerals having been evolved from
concrete counting or metrical measurements.

Unfortunately the etymological studies for numerals that we are

aware of, for example, Andronov (1973) and Emeneau (1957) use
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certain comparative methods based mostly on phonetic correspon-
dences among the various present Dravidian languages, and hence it is
not clear if the phonological shapes thus derived can be entirely relied
upon for the present purpose. However, if one further takes into the
possibility of the involvements of concrete counting and measurements,
the etymologies presently available lead to a recognizable picture rather
quickly. The details of this move constitute the next step.

At this point, a somewhat alternative approach may be indicated if
one is willing to assume at this stage that the numeral signs actually
stand for numerals, and leaving the verification of this assumption to a
later stage. In view of the fact that the linear modifiers (class C4b)
classify themselves together with numeral modifiers, one can then
tentatively argue that lincar modifiers also stand for numerals. Then the
same arguments involved in the remaining subsections of the present
section, but excluding the ones that involve etymological arguments,
will lead tentatively to the results of this section which can then be
supported by the etymological study of this section. The readers who
may feel uncomfortable with etymological arguments can actually
follow this course of reading for the remaining part of this section.
However, we prefer to present the relevant etymological arguments (in
the sense of the following remark and limited to some basic numerals)
whenever the need for them arises, since such an approach appears to
be a natural one for the present situation, as is suggested by the
reasonings given above, in addition to the fact that the suggestions of
each stage of the analysis will have much stronger logical support than
otherwise. Further we would like to keep our methodology closer to
one involved in the subject of 'stochastic grammatical inference' in
which the meanings (semantics) aspect of the structure is an essential
part. Another reason is the limited nature (basically involving, in this
section, the numerals four to ten and hundred ) of such etymological
study, as indicated earlier and in the following remark.

REMARK : The limitations indicated and emphasized earlier of the
etymological study naturally impose other limitations of this work
which should be kept in mind throughout what follows in order to
avoid certain possible misunderstandings.

First, the paper will be concerned with the approximate etymologies
of only a certain restricted category of words related, as it will turn out,
to some numerals and metrological units. Hence, any suggestions
derived from such results may not apply to the possible forms of the
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language as a whole for the period under consideration, since the nature
of the linguistic changes with respect to a restricted system of words
may not give clear indications of the corresponding changes for the
entire language. It may also be noted that we are not aiming at
complete phonetical reading.

Second, since our primary aim will be mostly limited to identifying
the concrete meanings of a restricted system of words, and in view of
the remoteness of the period under consideration, we will not always
attempt to strictly follow the standard procedures, for instance in
deriving the approximate phonetical change from the form of a
compound-word to the form of a single word, employed in linguistic
literatures. However, it is important to note, for instance, that when
one identifies approximate changes with the above limited aim within a
restricted system whose meaning is clearly understood at least in a
broader sense, strict adherence to the 'principles’ of the chosen
linguistic method, if not often be only a secondary, need not be the sole
reason for the validity of the meanings derived.

Sound values are invoked primarily to collect words that are
conceptually related by a network of ‘relative motivations' (see Saussure
1959: 131), and then the associated meaning, subject to the restriction
indicated above, is isolated from such a network. Within such a limitation
we aim the approach employed to be as vigorous as possible. Note however
that we employ the Saussure's notion of 'relative motivation' in a
somewhat broader sense than Saussure's discussions directly indicate
(but see however his notion of 'mutability’, ibid.: 74). For instance, in
Dravidian, the lexical forms corresponding to 'four', 'several’,
'everything', 'prosperity’, and 'grain' are arbitrary, that is, unmotivated,
in the sense of Saussure as he restricts the discussions to the synchronic
(or static) aspects of the system. But when diachronic or evolutionary
aspects of the system are taken into account it can be argued that all the
above lexical forms are relatively motivated in the sense of sharing a
relationship to a common conceptual background that is responsible
for the closeness or similarities of the sound values involved. (See the
discussions in Section 3.2.1 below). To indicate another axis in which
the evolution takes place, consider the following lexical forms for
mother: amma = an-ma, annai = an-uy, avve = a-vel, atha = a-ti, thai =
fi-uy. Although these differ in their basic sound forms, all of them share
a common conceptual background of divinity as the forms an, vel
(spear), ti(fire) conceptually stand for divinity.
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In view of these limited purposes and for the reason of personal
convenience, or occasionally when no Proto-Dravidian forms are
suggested in the literature (possibly by our limitations with respect to
the subject involved), we often employ approximate forms closer to
Tamil, one of the major Dravidian languages believed in general to
have the characteristics, especially the phonological structure, closely
related to the Proto-form (not necessarily the form coinciding with that
of the Indus texts) than others of the family, whenever it is found that
the chosen forms will serve our limited purpose at least as well as any
other possible approximate forms. However, it will turn out that as the
steps progress, one increasingly gains confidence in the approximations
used, possibly in view of the fact that only simple word forms of a
restricted system are involved. In this connection, it should also be
emphasized that two languages, being evolving complex systems having
different phonological structures, may very well have gradually evolved
from a same language; the reason for the divergence can be many
including the coexistence with another language having some difference
at least in the phonological structure, so that the relationships of any
one of the present languages of India, especially the ones that have been
classified as Indo-Aryan, to those of the Indus cannot be concluded
from a part or whole of the phonological aspects alone. (In this
connection it appears that some form of the approach suggested in the
previous paragraph might be of some importance in studying the
relationships among the different languages of India).

3.2. Analysis of fitting some basic numerological units
3.2.0

Note that, as was indicated above, we first need to look into the
possibility that the linear modifiers (class C4b) are continuations of the
first three numeral modifiers, that is, from four onwards.

Let us now recall the numeral bases from four to eight.

Numbers Numeral base

Four nal or nalu. Has the meaning several or everything

Five cai-. Has the strong possibility of being connected
with the word kaz, meaning hand.

Six @aru.
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Seven elu or el
Eight efr.

These forms for four to eight are commonly accepted as proto-
Dravidian (see, for example, Andronov (1973) and Panikkar (1969)).
The meanings for four and five stated above are as given in Andronov
(1973). The precise form for nine is not essential for the present
purpose, but according to Emeneau (1957), nine is defined subtrac-
tively from ten. (For eight, the adjectival form, such as when it occurs
as the first constituent of a numeral ¢onstruction, has the form ern,)

Since our aim is to fit the linear modifiers to the preceding
numerals, let us recall them.

v oY oWy kA A A X

3i.2.1

First let us identify easier cases. As stated above the numeral base for the
five has the possibility of having the meaning hand. This possibility is
also strengthened by the fact that, in Dravidian, ennikkai (DED,678,
see the following remark) means numbering, which might have initially
stood for the meaning 'one to five', since the archaic numeral base for
one is en or an, so that, if kai stood for five, one has an-i-kai —
ennikkai. (In viewing the suggestions similar to this, limitations
indicated in the preceding remark may be kept in mind). Then the
linear modifier WP may be identified with five, since it is possible
that this sign stands for a hand, though in a conventionalized form, as

is also suggested by the compound signs such as ﬁ&_

REMARK: Here and in what follows DED stands for the work A4
Dravidian Etymological Dictionary, by Burrow and Emeneau (1961).
(Unfortunately, the second revised edition of this was unavailable to
us). Most of the lexical forms used in the present paper can also be
found in Tamil Lexicon, Vols. 1-6, (1936), as it generally incorporates
the lexical forms of other Dravidian languages also. Whenever, though
occasionally, the source DED is not indicated it is to be understood
that the form involved is taken from this lexicon.
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Next, from the several variants of the signs and Y given
in Mahadevan (1977: 785), it is clear that both stand for grain, which
has the word value #el or nelln (DED,3112), the sound value of which
approximates that of four given above. Hence, let us identify both of
these linear modifiers with four.

It may also be noted that a grain is used to signify four; this is not
entirely unexpected, since the lexical forms corresponding to four,
several, everything, prosperity (by possessing 'everything') and grain
were possibly not differentiated at an archaic stage, as their meanings
are closely related (if one assumes that grains were identified with
prosperity, as is natural as they for instance might have formed the basis
of currency) in addition to having approximately the same sound values
(in Dravidian).

Note that the possibility that four having two sign forms cannot be
excluded, since we are dealing with an evolutionary process. In
addition, as was mentioned earlier, Koskenniemi and Parpola (1979)
actually argue that these two forms are just variants of each other, in
view of their almost identical frequency and positional and functional
nature of their occurrences in the texts.

322

Now, let us look at the linear modifier I{'l . This sign occurs as a
modifier in the ligature &) thac has the appearance of a mortar,
with high frequency (236). This suggests that the pictorial form of

might have initially corresponded to a pestle. The etymology for
pestle is 'hand of mortar'. So, let us analyze the etymology for mortar.
In an archaic stage it is likely that mortar, which is a kind of vessel and
if it was viewed as such, was distinguished lexically from other types of
vessels, if at all necessary, only through additional significations
involving things such as concepts or actions. (Here and in what follows,
by an ARCHAIC STAGE, we mean a stage in the remote past in which
the word or the compound word under consideration was at the initial
stage of the process of formation or evolution.) With this in view, a
possible approximate form of evolution of the signification used for
mortar is: cora - ulu — corulu — orulu or uralu, where the rightmost
side gives the current forms of words for mortar (DED, 560), while in
the leftmost side, cora means a vessel or earthen pot (DED, 2355) and
#ly in general means 'work' and specifically means "to plough’, to dig
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up’ etc. (DED, 592). Thus, a mortar was signified at an early stage by
'vessel-work' or 'vessel-digging'. Note that the Proto-Dravidian form
for six given above has undergone very similar phonetic change in the
form caru — aru or aru, where the right side gives the current form for
six. In addition, the materials which are carried in the conz have the
word forms such as coru (boiled rice, DED 2360) and caru (juice, sap,
pepperwater, broth, etc., DED 2050). This means, both a specific
vessel and some of the materials which were carried in it had the same
lexical forms, confirming the archaic form of the word éora.

Thus, these arguments suggest that the numeral base czru for six

might have originally stood for a specific kind of vessel, such as the one
used for mortar, whose capacity served as standard volume measure that
is six times the capacity of another standard vessel. This means, it is
possible that the vessel that was used as mortar came to be identified
with the numeral six, at least in a concrete sense, and then the abstract
numeral six gradually evolved and signified by the notation of pestle
, and the full notation \&)  was retained possibly for a certain
volume measure, when the necessity to notationally differentiate
between the concrete and the abstract arose. Note that both signs
& and & occur in type 3 objects, in conventionalized forms that
remain unchanged throughout the entire period. Thus the preceding
possible evolutionary stages must have occurred long before the period
of type 3 objects.

It is interesting to note that a sign similar to U was used on clay
tablets in the impressed form by Sumerian around 3000 B.C. to signify
both the numbers one and sixty, differentiating only by the size of the
sign, see for example Friberg (1978). In the present case also, if

{J stands for an amount of one unit, then &  might possibly
mean six times the amount \J . Later, we shall note a similar analogy
with respect to the sign form for ten. Note that this similarity also holds
with respect to the Proto-Elamites whose notations for some of the
basic numerals, but not all, were similar to those of Sumerian.

3.2.3

Next, let us see that the linear modifier /AN has the possibility of
signifying the numeral base eight. This is one of the signs that occur in
the pre-urban pottery of Rehman-Dheri mentioned earlier, see Parpola

and Shah (1991: 355-360), and also section 2.3.4. above. The same
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word egru (eight) also stands for words meaning step or jump, to reach
up, etc (DED, 669). Also, ettu which approximates the sound of ef,
means kick. Now, the sign /A occurs in the form of ligature
RA with the man sign (with frequency 20), which is suggestive of
a man stepping or jumping. (Below in 3.2.6, it will be shown that the
man sign has the possibility of being used for the meaning such as
'measure’ or 'amount’ through 'phonetical transfer'). Later (in Part II,
section 5.1.2), we shall provide a few instances where the sign is used
for the approximate sound value, either a suitabie skeleton or the
whole, of the word er#. (Another suggestion that will become clear
later is that the signs A  and have the possibility of being
derived from /N | having closely related, but not the same, meaning
of which A is suggestive of a length measuring device). All this
suggests that a 'step’ or 'jump’ was used as a length measure at an
archaic stage, and gradually acquired the numeral value eight in the
concrete sense that eight times a lower unit formed a step or jump,
which later evolved into a base for abstract numeral eight.
The preceding derivation then immediately suggests that both the
modifiers /A and have the possible meaning of the sum of
eight and one, that is nine. The same is possibly the case with

324

Now let us look at the linear modifier P& . Unfortunately, we have
been unable to identify any concrete object with respect to the outer
form of this sign. However, we shall now show that there are several
internal evidences to the possibility that this sign stands for the numeral
base seven. First, note that the numeral base e/y, that is seven, also in
general means work involving physical effort, such as to rise (as fror}l a
seat), erect (a building), etc. (DED, 723). There are also many simll:.ar
sounding words having similar meanings, such as #/u (to plough, to dig
up, etc., DED, 592), eri (throw, discharge, etc. DED, 731) and 27« (to
rise, ascend, etc. DED, 776).
Now, the sign DS occurs in the form of the combination
B p<  with high frequency, with § occupying the left end
position of the line. In fact itself has total frequency 73, of
which it occurs 52 times in the form of this combination. Thus,
gives the impression of having the characteristic closer to the
class C1, and hence the possibility that it does not contribute a concrete
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value with regard to this combination. Actually, in 61 cases it occupies
the left end of the lines, in 7 cases it takes the left end position of the
principal blocks, and in the remaining 5 cases, it takes the right end
position 3 times and the remaining 2 in the form of the above
combination. This possibly means, the combination has the same value
as X . Now, E has the possibility of representing a plough, as is
suggested by its sign variant, g, , and the word value 'to plough’
(#lu) in general also means 'work',

Thus the preceding discussions indicate that  pé and

< signify the same value and the precise value is associated
with 'work' and indicated by ﬁ » that is, part of the function of

is to be a determinative in the usual terminology. Since the word
value of the numeral base seven also means "work, it is possible that the
numeral base seven is evolved from a unit of work, possibly in the form
of a unit of a time, in exactly the same way that six and eight were
cvolved from the metrical units respectively of a volume and length; the
notation used to signify this is ¢ or 5 p< . In addition, the
archaic numeral base for seven could have been either uly or efu (or.
elu), since these lexical differentiation might have evolved at a later
stage.

In this connection, it is important to note that the unit of work or
time corresponds only to a concrete concept and not to a concrete
object or to any specific action. Then, one possible explanation for the
involvement of ¢ is that seven, that is, work, was signified
graphically by the representation of its sound value. This means, if the
combination pé is taken to represent the sound value of
work, then the sound value of work is decomposed into two basic units
of which the first is represented by 5  (#) and the second is
represented by s (/w), indicating a rather evolved form of
phonetization. The possibility that 'work' was signified by phonetical
transfer is also strengthened by the fact that when occurs not in
the form % X , only rarely it appears to have been used for
its full sound value (%/4) signifying seven itself; Eventually only the sign

DX was retained to signify seven, as the sign ﬁ might have had
other functions.
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3.2.5

The preceding discussions also indicate that thf: linear modifiers have
word values (in the context of writing on seals); in th(? case of four, five,
six, and eight these were represented by concrete obJech whos_e.words
have the corresponding approximate sqund values, in addlt}on to
having corresponding related meanings in the cases of five, six and
eight. In the case of seven, it is possible that the sound value of
p<  might have approximated the word value for seven only partly,
such as for instance having no or a different vowel value at the
beginning, and hence further assistancc.was necessary when the word
for seven occurred at the beginning of a line. -

Regarding the remaining num‘eral modifier, A , we she;lll
postpone the discussion of its possible meaning to a later step. Ffor the
present, we shall only note that it has the possibility of standing for the
numeral base ten, but it is not the only form of ten ernplc_)yfzc‘l.

The preceding steps taken together suggest the possibility thaF the
linear modifiers have associations with numerals four to ten, either
conceptually or for the value of their sounds. It is then even more
plausible to have the same meaning for the numeral mod1f_1c:rs
themselves, since both are in the same class C4. Howc;ver, there n.ught
be additional meanings that distinguish numeral mod%ﬁers from linear
modifiers since, as was indicated carlier, numeral modifiers form stable
combinations with linear ones taking the forms such as ¥ :
which need not have the same meaning as the combinat19n ¥Y ,
even though in both combinations ‘Y and |lIl might stand for
four,

3.2.6

Now, let us take up the study of the man sign * , though we
shall see that it will have characters different from numergls. As was
mentioned eatlier, this sign constitutes an important building unit of
the texts, occurring with high frequency (about 6.34 percent) in the
forms ligatured with members of C4 as v\tcll as _Wlth roots and extended
roots, so that any understanding of this sign will provide valuable clues
regarding the characters of other signs, in particular linear modifiers,
with respect to which it is ligatured.
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The etymology of the word for man is % or z# (DED, 342). This
has the approximate sound value with those of 2]z (DED, 252, to
measure, measurement, size, number, capacity, magnitude, dimension,
etc.), 2/ (DED, 338, deep, plunge, depth, to sink etc), 4 (DED, 235,
to perish, decay, etc) and several other similar sounding words having
similar meanings. Such similarities possibly go back to an archaic stage
when the concepts related to measure, amount, grown-up, deep,
perished or ruined (by being buried deep), etc. were not distinguished
lexically and grammatically (Diakonoff (1983)), and the man was
signified simply by 'grown-up'. Thus, the possibility that the man sign
is used, through apparent phonetical transfer, to signify measure or
amount cannot be excluded. This is also consistent with the numeral
signification derived for C4. For instance, if two linear modifiers
standing for four and five are paired, with one of them, say four, being
ligatured with the man sign, it could mean that 'four is measured five
times’, resulting in twenty, whereas if four and five are paired without
any indications, it could just mean four plus five, that is, nine, since the
linear modifiers have the character of numeral modifiers, that is, they
are abstract and disassociated with any concrete background. Later we
shall also provide a few instances where the man sign has been used for
its sound value in general.

The rest of Part I as well as Part IT will appear in a following issue. The
numerals that we have fit in Section 3.2 above are the First Order
numerals indicated in the Abstract of this paper. In the same way, the
remaining of Part I will in particular contain a detailed analysis of
fitting the remaining class of numerals (see Abstract) to the appropriate
classes of signs isolated in Section 2 above, as well as the operations
associated with them together with the description of the resulting
metrological system.
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Appendix A

The horizontal bracket 3 below indicates the principal block, and further
subdivisions indicate the construction units of the text involved.
Indications of these are in the main body of the paper, and they will be further
explained in detail in the context of texts below in Part I

my VR4, my EUNA
o EVHAY,  ay U PHARES
VD) Y

an PN & o U o' ®

Y UM o Y %

(T.11) U\(ﬁ XX”® (T.12) U‘(ﬁiﬂ:ﬂ("@
Al
UBXE X X

(T.13)

s, U$ Iﬁt\:n,'.‘. (I.16) WUMJ }
(T.17) ’U::U: i) riy EV Y B9

ag VU A, a0 A 20'&

a2y U /\g‘@ r JHA

(T.23) U% (T.24) UL_A_‘L‘L_A_J
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125 Vannl'$y (T.26) UMA@;@
a2y VOO, (T.28) %99,

(T.29) U(%) ®®|‘X (T.30) wué
(T.Sl)ﬁwux 3y U ke 4 4t

(ra3) UL QT3 (139 X

ra KL, 3 AY YA

(1.37) ‘H_”_@.) (T38) 4 M

@) FWYRU @, i $UYAKaAA,
ey RN, i {4 &

ey 4 M ey BRERA,

i AR A i BER B8R B

(T47) Uéﬁ;g"_a (T 48) & KA

\ete: m (r.50) SRR ?MU\W'Q, L1,
(s KRAF @@ (T.52) ;tiﬂ?@n)( )%
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a5y RUXLaxtn, s PP IRENHAR

(T.55) M‘J (T.56) m
(I.57) E% ®&“ (T.58) %@m' @
(1.59) %®&& '% (T.60) %@N*U@ "

oy BoOAV LR | 3h @AY SUL£LX

oy BEA QIR OL oy UXS/ &
(T.65) EVXS ﬁ (T.66) EUXS '-,":':'
(T.67) ’U“Xffﬁf? (T.68) U@"‘vaff

(T'69)UW (T.70) Ei{)/l?? }

Ay
_— EEQi @} . E’quﬁa

mX }
(T.73) Evyﬁnﬂﬁ a4 U >§<j|“

75 R

“ @llu
v»«mn!} -5 iiulxxw
Uil

A
@7 A X "A@&,“A (T.78) 4%% ?;\.\
Tuuu?&:}fr@@} W L

—_ 5
(T79) | @ g) R AT A FOYAP & Ol
M ;
VLY 18 U Jog
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Appendix B

List of selected signs

The arrangement given below is influenced by the results of chis paper.

A UV 4 5 &

@ 0 WY W ete. (Closely grouped strokes),
(C‘)Y?vufuﬁbc/\/f‘/t\xﬂﬂﬁ*ﬂﬂi
DECEOH) )Y X
AAXK/(‘/\E&
P AN & X % knap T
E1 v e
((e—z;gg@@@w®wﬂf@ocﬁ<&ro
EN L L X 2 L 2 &
5N =AM HW
(EG)Q@@%
E) 2 & sa p A A A
0300 A8 8@
RE2EDrpe
“ B I ()
G A
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