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PREFACE

This paper presents some interim
results of a larger research project
which is outlined in the introduction.

It continues the work on the Indus
script initiated in 1964 by a Finnish
research team, which comprised Pentti
Aalto, Seppo Koskenniemi, Asko Parpola
and Simo Parpola.

The responsibility for the present
work is divided between the authors so
that Kimmo Koskenniemi alone has contri-
buted the data processing and Asko Parpola
alone the revision of the sign list and
the texts. Both have an equal share in
the rest of the work, and it has been
carried out in close cooperation.

We plan to procede stepwise and publish
in similar interim reports the results of
each step after it has been completed.
These interim reports will iater be brought
up to date and collected into a more defini-
tive publication. This procedure has been
adopted because the project is expected to
continue for a longer time. It will
prevent unnecessary delays in publication
and enable us to receive and take into

account feedback.
The report is not for sale but the au-

thors and the Department of Asian and Afri-
can Studies will send an exchange copy to
scholars or institutions working on the Indus
script or related fields. We hope to receive
critical and constructive comments.

Our best thanks are due to professor
Jussi Aro, director of the Department, under
whose auspices the report is published and
the computer time was made available.

We also extend sincere thanks to our
sponsors, the Computing Centre of the
University of Helsinki and the Academy
of Finland.

Helsinki, January 1979

Kimmo Koskenniemi Asko Parpola
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INTRODUCTTION

1 General orientation

The Indus script was created and used by
the Harappan or Indus civilization, which
flourished in and around the plains of the
Indus river about 2500-1800 BC. A few seals
bearing this script have been known since
1875; but it was not until the excavations
of Harappa and Mohenjo-daro in the 1920's
that larger amounts of texts became available
and their historical context was revealed.
Archaeological research has constantly
enlarged the area covered by the Harappan
civilization and added new material in
the Indus script.

No bilingual inscriptions have been found
so far, and with the probable exception of
some Sumerian references to a distant country
called Melubga, nothing else is directly
known about the Harappan language.

In the face of these and other grave diffi-
culties, many experts on the history of
writing and decipherment of ancient scripts
have considered the problem posed by the
Indus script as impossible to solve.

Nevertheless a number of attempts at
its decipherment have been made, but so far
none of the proposed solutions has won
general acceptance. Since 1964, a
Finnish research team has been working on
this early writing and its problems. (See

references.)
Successful -decipherments of ancient and

modern scripts have amply demonstrated the
importance of a multi-sided structural and
statistical analysis of the available texts.
Here we are concerned with this specific
line of research.

2 Previous work

2.1 Early concordances

Sign lists and concordances to the Indus
inscriptions were published quite early, in
the 1930's. Although these publications
are still useful (especially Hunter's book
of 1934, which contains also an edition of
all the texts excavated by 1927 and inspected
first hand), they are limited in many
respects, not least in the amount of texts
which has increased considerably in the

meantime.

..
T4

2.2 The Finnish concordance of 1973

The Finnish team had collected most
of the published Indus texts and tran-
scribed them into numerical form for
computer analysis already by 1965.

Each inscription was provided with a
four-digit reference number for identi-
fication and with code numbers indicating
the type of object upon which the inscrip-
tion was found, the iconographic motif
accompanying the inscription or its
absence, and the number of inscribed

lines and/or sides. Each distinct sign
and the major sign variants were repre-
sented by a three-digit number.

Different kinds of indexes were processed,
but these were cumbersome to use since
the output was also in numerical form. The
shapes of the Indus signs were therefore
determined by means of coordinates to
enable the computer to plot the results
using the original hieroglyphic signs.

It turned out impossible to ascertain
the correct reading of many texts on
the basis of the photographic reproductions
alone, and the readings were therefore
checked against the original materials
kept in museums, mainly in Pakistan
and India. This museum study proved to be
very useful; not only has it removed a
large number of uncertainties, but it has
also brought to light over 400 texts that
had never been published, having been
lying forgotten in the museums for some

40 years.
In 1971 the corpus of teXxts was

revised, and the computer programmed to
draw a concordance cof the pairwise sign
combinations. The resulting sheets, headed
by an introduction of 28 pages, were
published in 1973. The first part of this
concordance lists the pairwise combi-
nations of signs sorted in the order of
the sign list (given in the introduction)
from left to right, quoting under each
combination all the inscriptions where it
occurs in full. The second part consists
of a reverse index to the pairwise sign
combinations sorted from right to left,
with frequency counts replacing the
inscriptions quoted in the first part.

The decision to choose pairwise combi-
nations as the basis of the concordance
was not the best one that could have been

made, for it led to the exclusion of
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singly occurring signs. The book also
left other things to be desired: but it
after all,
beginning of a more comprehensive program

was, only intended to be the

of computer analysis. Some further steps
planned were indicated in the introduction,
and the review by Knorozov and Probst
(1976) also delineated some tasks that
should be performed in the future.

2.3 Mahadevan's concordance of 1977

After some early work at Madras in
1970-73, Mr.
the aid of the best Indian computer experts

Iravatham Mahadevan secured
and facilities at Bombay. This Eooperation
led to the publication of a magnificently
produced book on the Indus script in 1977
by Mahadevan and his associates.

Generally speaking the approach is
similar to the earlier Finnish concordance,
which Mahadevan has also made extensive use
in ascertaining the readings of the texts.
The book is quite comprehensive as it
contains not only the concordance but also
several other lists and statistics. Some
of the latter the Finnish team had proc-
essed only privately, and some had been
left unprocessed altogether.

The checking of the accuracy and reliabilj-
ty of the concordance is greatly facili-
tated by the listing of the input data,
i.e. the texts included in the concordance
in the order of the reference numbers,
accompanied not only by a general list of
the sources but also by a detailed key to
the reference numbers.

The nine tables indicate the frequency
and positional distribution of the signs;
the frequency of the pairwise sign combi-
nations; and various distributions (signs
by object types; signs by iconographical
motifs; direction of writings first by
sites, then by object types; iconograph-
ical motifs first by sites, then by
object types).

In addition to the above mentioned docu-
mentation for the inscriptions, the appen-
dices at the end of the book include a list
of the iconographic motifs (called '"field
symbols'") which are also illustrated with
photographs. The list of sign variants com-
plements the sign list proper containing 417
distinct signs. There is also a map of the
Harappan sites included in the volume, and

a conspectus of the codes.

of

The book introduces some improvements
over the Finnish concordance of 1973 such as
the principle of using single signs as
the unit in the concordance. It also con-
tains some conventions that are different
but equivalent with the 1973 concordance ,
as well as some decisions that may be
considered as steps backwards. Since
we shall concentrate on criticizing
its negative aspects in the following,
we should like to balance the impression
conveyed to the reader by emphasizing
here that we greatly appreciate Mahadevan's

book and consider it a useful tool.

3 Present plans

3.1 Distributional analysis

In these reports we intend to concen-
trate first of all on the internal scriptur-
al evidence contained in the corpus. Most
important in this respect are the distribu-
tional properties of the graphemes, which
can be analysed with linguistic and statistic-
al methods. This part of the evidence is
less sensitive to subjective interpretation
than the external part. As external evidence
we consider such things as the pictorial
shapes of the signs, the relation of the
signs to the object types and to the icono-
graphy of the objects, as well as possibly
related archaeological and cultural material
and probable languages.

The purpose of the projected work is
to find structural patterns, which could
be interpreted in linguistic terms. Some
material of this sort has been implicitly
used without a rigid formalization in
earlier publications. OQur aim now is to
present it in an explicit form and to
carry the work beyond the present fron-
tiers. This will provide material for
interpretation using the external evidence
to explain the features thus traced.

The
will be

we plan

present and the next few reports
influenced by these goals, since
to postpone many revisions that
are not required by the distributional

analysis.



3.2 Duplicate inscriptions texts, and some further points where
we have to disagree with Mahadevan.

The reason for the existence of many The sorted lists are intended to
inscriptions containing exactly the same display the redundancy in the corpus

text can be considered cultural rather than due to duplicates; they are use-

linguistic. Therefore the excess duplicates ful tools for selecting certain types
should be ignored in the linguistic analysis of coherent subsets from the corpus.

of the distribution. The frequencies of
identical inscriptions and the variation

3.4 The next steps

in their object types and iconography do,
of course, provide valuable information, The next volume is planned to

b they must be regarded as part of the .
ut Y & P contain the documentation of the sources

external evidence. Broken duplicates . C s
of the inscriptions and a cross reference

i.e. inscriptions that could be pro- . . s s
C P P l1ist between our inscription numbers and

ced from a less damaged inscription .
duced s & S pti the numbers used in Mahadevan's concor-
dance. The volume is also planned to

contain lists of duplicated inscriptions.

by breaking away one or more signs) ought
to be treated in the same manner as

exact duplicates.

. . e . Further volumes are planned to

In order to guide the identification P

. . s . contain an updated concordance of the

of duplicate inscriptions, damaged signs

. corpus (where the duplicates have been

have been restored manually in reason- . i
. . eliminated), and results of the distri-

ably certain cases (also in texts taken

utional analysis.

over from Mahadevan, cf. §4.1-2). This butio y

does not actually mean adding new in-

formation; on the contrary, we renounce 4 Revision of the texts since 1973
intentions to read any new information 4.1 Sources of new material

from these texts which are simply con-

sidered repetitions of already exist- After the publication of the 1973 con-
ing information. This procedure is cordance, in March to May 1975 Asko Parpola
justified by the fact that very many had the opportunity to examine the Photo-
incontestable duplicates do exist. graphic Library of the Archaeological Survey
Moreover, it is our intention to make of India, New Delhi, by the kind permission
it explicit later that a restoration is of the Director-General. This library
concerned (cf. §6.6). We are working contains the negatives (most of the older
on an algorithm that would find the ones are now damaged) and the corresponding
inscriptions to be marked as duplicates prints or enlargements (some occasionally
and ignored by choice. missing) of the photographs taken by the

ASI of the objects discovered or otherwise

3.3 The present volume studied in each year, arranged in albums

according to the province or state or site

. . s where the objects come from, or a i

The basic material of the Finnish J . o ccording
. to some other similar principle.

corpus has been updated and partially

. . A great number of these photographs

revised since the 1973 concordance.

have never been published, and many are

It is presented in this volume which .
of better quality than those that have

contains: been published. Since many original ob-
a) the sign list jects have been either lost since their
b) the corpus listed in the order discovery, or suffered damage of one kind
of the inscription numbers or the other in the meanwhile, it was
c) the corpus sorted from the worthwhile to study this documentary mate-
end, and rial even in the case of the published
d) the corpus sorted from the seals and inscriptions. Most rewarding
beginning. it was, of course, in the case of objects
This report also takes a stand in that have never been portrayed in any
regard to Mahadevan's concordance. publication, there being numerous cases
It provides our interpretation of the where such an object is not available in

any museum either.
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Though the time which Asko Parpola
could work on the above described photo-
graphs was sufficient for a thorough
study of most of the material, it was
somewhat too brief for completion
of the whole of it. Certain pages
had to be left unexamined.

Mahadevan and his assistant subsequently
went through all of this material and located
more unpublished items: these have been taken
over from Mahadevan's book, where the docu-
mentary list enables a verification of the
source. These are our nos. 710-750 for
Mohenjo-Daro, and 4551-4587 for Harappa.

The same applies to the unpublished objects
from Lothal and Kalibangan, which were not
made available to Asko Parpola, but were
later shown to Mahadevan: our nos. 6101-6195
and 7101-7132.
8527, from Banawali are also from Maha-

Inscriptions nos. 8521-

devan's book (they have been copied by
Mahadevan from the unpublished collection
of the Departement of Archaeology,

Haryana State, Chandigarh), and so is
inscription 8127 from Tarkhanewala-Dera
(Mahadevan's 9031, based on the Miscellane-
ous Photographs Vol. I in the Photo library
of the ASI).

New inscriptions already partly included
in Mahadevan's concordance but checked inde-
pendently are from Kotda-Timba near Dholavira
in Khadir (8326), and from Nippur (9351),
Rupar (8202A-C), Amri (8703-6) and inscrip-
tions from Kalibangan (nos. 7046-7089) and
Lothal (nos. 6065-6095).

Our corpus now includes (in revised
form) all the inscriptions appearing in Maha-
devan's book. In addition to the categories
of uninscribed seals and badly broken texts,
which Mahadevan has systematically omitted,
our corpus contains quite a number of in-
scriptions that are not found in Mahadevan
1977. Part of

inspection of the photo albums. The number

these result from the

of inscriptions already published in the
1973 concordance on the basis of originals
seen in Pakistan's museums but omitted by
Mahadevan is also considerable (in spite
of Mahadevan 1977 p. 25 n. 5 speaking of
"very few'" texts) amounting to more

than 200. The details can be found in

the next report.

Particular mention must be made of
the following new inscriptions, found or
published after the compilation or the
1973 concordance: texts from Allahdino
(nos. 8621-8653), Balakot (nos. 8671-2),
Gumla (8151), Gharo (or Garho) Bhiro near
Nohto (or Nuhato, Nahato) (8251), Pirak
(8470), Chandigarh (8851), Altyn Depe
(8751-2), Tepe Yahya (9551), Failaka
(9702), Luristan (9851), and Iraq Museum
(exact provenance unknown) (9908).

We take the opportunity of thanking pro-
fessors Pierre Amiet, N.A. Baloch, George A.

Dales, A.H. Dani and Walter A. Fairservis, Jr.

as well as Dr. Geoffrey Bibby for kindly
communicating us their finds. A photograph

of the Iraq Museum seal was made availabie

to us by courtesy of Dr. A. Hadithi and through

the mediation of Dr. Nicholas Postgate, to
whom our thanks are also due. We look for-

ward to similar cooperation in the future.

4.2 Principles of revision

The readings of the inscriptions
have been revised throughout, taking into
account the divergencies of Mahadevan's
edition, and referring each time to the
photographs or notes of collation with
the original objects or unpublished photo-
graphs, as well as to the evidence of
parallel inscripions. In some cases we
could adopt Mahadevan's reading as an
improvement, in other cases we are forced
to differ from his view. Unfortunately
the reader cannot often make an independent
judgement; the original material is not
yet easily accessible in a single photo-
graphic edition, although such is in
preparation under the auspices of
Unesco and with the collaboration of the
Archaeological Survey of India and the
Department of Archaeology and Museums,
Government of Pakistan. We are considering
the change of the call numbers to those
of the photographic edition when once it
has been published; wuntil then we use
our old numbers (with additions), which
will be coordinated with Mahadevan's in
the next issue.
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It is certain that the texts have not
yet reached their final state. In fact,
the text edition would require an extensive

running commentary, and at least in some
cases, it might be a good idea to include
several alternative versions of the same
text in the corpus. At the moment the
corpus serves as a check list on our present
version of the texts, which will form the
basis of various kinds of lists that will

be processed.

Most of our corpus has now been fairly
thoroughly checked against direct or
photographic sources. Many regularities
having no exceptions apply within these
texts. As a rule, the inscriptions taken
over from Mahadevan have not been changed,
since there has so far been no occasion
to check their readings from more direct
sources. However we have been critical
in not accepting such texts which contra-
dict well founded regularities. Some
of these cases have parallels in the part
of the corpus that we have been able to
control directly. The following changes
have been made on the basis of such
analogies. (Cf. also §3.2.)

In Mahadevan's inscriptions 5339

= our 4564) OA)% and 3247 (= our

0733) %k Q we suspect to have copper
seal inscriptions identical to other
specimens seen by Asko Parpola and read
by Mahadevan as OO (cf.his inscrip-
tions 5265, 5267 = our 4187-8); the oval
embossments are not understood as signs
by us, but as devices required by the
technique of casting of copper; they

are found also in other copper seals,
(our 4186, 4191, 4346) and are ignored
throughout. Thus the reading here is ;} -

In the inscription 7122 (= Mahadevan's
8056) the sequence )KB) , which would
involve new signs, is interpreted on the

h O ‘s \
basis of parallels as >§fQW§K: ).

The short vertical stroke, which is_.
read by Mahadevan in some copper tablets
after the inscription {f)[fY (our 0307,

0316, 0740, 0747, 1601 = Mahadevan's 3368,

(1]

3336, 3328, 3390, 1704) is ignored; in
those cases where a verification was
possible this reading turned out to be
very doubtful, and the evidence suggests
that the copper tablet inscriptions usually
form identical series, and in this case
the large majority of the tablets does
not have the stroke in question.

In Mahadevan's inscription 3224 (our
0728) the first 'sign' t;y does not
belong to the text but to the accompa-
nying iconography; it has accordingly
not been included in our version (the
same applies to the previously known
duplicates of this text).

The inscription 6141 (Mahadevan's
7112) has been emended by adding (with
the underlining indicating doubt) the
sign TVT at the end, on the strength
of numerous otherwise quite identical
inscriptions from the same site; this
would, moreover, be the only case where
the sign (TH) would occur at the end of
the inscription: it is elsewhere always
followed by the sign 1J:conc1uding the
inscription.

Of the two parallel inscriptions
6101-2 (Mahadevan's 7006-7) only one can
have been correctly read by him, and
because can be badly preserved NH
rather than vice versa (both signs are
hapax), the latter was chosen to be the
correct one in both inscriptions. Or is the
correct sign Hﬁ( which in the copper
tablets follows the same sign combination
T® that follows these signs here?
One does not know how indistinct these signs
were on the originals examined by Mahadevan,
whether they would permit such an inter-
pretation that does not seem wholly
excluded as a possibility, at least not

on a formal basis.
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The sign drawn by Mahadevan (p. 24 f.)

as has been understood to stand for
a ligature with 5@ (not 5@ and Q ) as
its basic sign and it has been drawn 1)

accordingly as ﬁﬁ@ .
The parallels suggest that l should
probably be read for ( in inscription

6168 (7238), but this has not been touched.

The correction of Mahadevan's reading 2
MW which alone makes the inscription 4561 3)
(5333), into j(“” , is based on several 4)
parallel inscriptions (our 2249, 3652,
4195 = Mahadevan's 2249, 4652 [=] 5201,
5331), where he has made the same mistake 5)
and the correct reading has been checked
from the original.

The above remarks serve the purpose 6)
of explaining the changes that we have -

made in the material taken over from
Mahadevan and based on his authority alone.
It lies in the nature of the things that
we cannot claim these interpretations to
be conclusive. Until the originals have
been independently verified they are a)
therefore to be taken just as our sugges-
At the

same time they can be taken as illustra-

tions for possible corrections.

tions of some of the problems involved
in the textual criticism of the Harappan
inscriptions, which would need, as indicated b)

above, an extensive running commentary.

5 Notes on the sign list

The establishment of a sign list for the

difficult task; c)

a large extent it effects the use-
There are two chief

Indus script is a
but to
fulness of a concordance.
problems: (1) How to distinguish between

different graphemes and (2) in which order

should the graphemes be arranged?

5.1 The identification of graphemes

The first problem would not exist

if all the signs were drastically individual
and easily kept apart. But in the Indus
script there are many signs that have been

inscribed in more or less similar but not

quite identical forms; thus the identifica-
tion problem is a real one.
Graphic variants might occur due to

reasons such as:

Incomplete standardization: the
same object can be represented pic-
The

angle of viewing, selection and

torially in different ways.

emphasis of characteristics can

vary within reasonable limits.
Gradual historical development (typi-
cally simplification of pictures).
Regional. styles.

The effect of the material and
technique of inscribing (e.g. wood
and clay favour angular forms and
palm leaves round forms).

The type and use of the object and
the status of its owner (elaborate
and monumental versus simple and
crude forms).

Saving of space (compact and

turned variants).

Individual styles and other

random reasons.

The following criteria seem appropriate for
identifying two or more graphic forms as

variants of a single grapheme.

Variants are assumed to represent
the same object or concept and
therefore there must be a reasonable
Their

difference should be a matter of

resemblance between them.

grade.

Existence of intermediate forms.
A continuum of variants between two
forms speaks for the merging of these
dif-
and

into a single grapheme, because
ferent graphemes tend to create
maintain a clear gap between their
forms.

The contexts where the forms occur.
If two forms meet the above condi-
tions and occur (almost) only in

‘identical environments, they must

be considered allographs of the
same grapheme. (Also a complemen-
tary distribution that could be
explained with variables like (1) -
(6) above would lead to the same
conclusion as the identical distri-

bution.)



The criteria must be applied not only
to the basic signs but simultaneously
also to the ligatures where the sign
is a component. The context criterium
can be very convincing with high fre-
quency forms but its power decreases
with the frequency. When the signs
concerned are attested only a few
times, the conclusion is bound to re-
main open to doubt.

"A false identification of two distinct
graphemes is equally detrimental as a
false separation of two allographs. The
decisions must take both possibilities
into account with equal care and search for
optimal solutions. In‘order to reserve
the reader the possibility of controlling the
decisions made in this respect, but never-
theless to avoid the drawback that would
result from not treating variants of one
sign as the same, the Finnish
concordance of 1973 retained the chief
graphic variants in the drawn list of the
output but handled them as allographs.
In our opinion , this procedure is
the only one that can be considered
correct, and it is followed here.
In the sign list all allographs thus used
are cited but given just one common sign
number. Some identifications of variants
were made in JRAS 1975: 2, p. 182 n. 19,
in supplement to the 1973 concordance.
These and a few others have been imple-

mented in the present sign list.

5.2 Critique on Mahadevan's sign list

lahadevan had access to these princi-
ples for treating signs and variants and
he partly agrees with them (cf. Mahadevan
1977: 15 § 11.4). In the concrete identi-
fications, Mahadevan's sign list cannot be
accepted. While he has taken <3> and (iﬁ
as mere variants of one and the same sign,
yet representing both by just <3>, he does
not do so in the case of e.g. 261 (in
Mahadevan's list)<j> and 373 (:), 374 O ,

although their distribution and combinations

are similar. Even a cursory glance at these

(13]

features of the very frequent signs

162 1} and 169 \T , for instance, is
sufficient, we believe, to convince the
reader of their identity. Since the
matter is of great importance, we quote
the following combinations from Maha-

devan's own material.

Ay AY tr TR
A Y N LS TR
'y 0§ YAl T
iy Iy \d| T

UY Y Y'"J"h‘m
1y Tr YA TA

Y‘Y f r Y T TvT
Ut Ur 1Y rY
U Y 7 e e
AY Ly 13 8
' Yo Y ¢
Y@ T @

These combinations represent the great
majority of the combinations recorded for
these two signs, and cover those of the
greatest frequency, especiﬁlly if we
exclude one-sided material such as the
copper tablets which apparently had a
style of its own. (The combination of

T il occurs in the copper tablets, in
numerous identical inscriptions, but
only once otherwise.) There are even
longer sequences which are identical save
for the variation here discussed, e.g.
the very common sequence UY&, ~ UTdh»
and numerous entire inscriptions with
the combination Y or | numeral con-
sisting of short vertical strokes.
The signs { and T are among -the very
few signs which are often preceded by a
numeral, and they share the charac-
teristic of being very often attested in
the final position in an inscription.
Moreover, both variants are found in the

signs @and@ which are not, as Mahade-

van takes them to be (nos. 387 and 389),

T’ " ,un ,‘k‘
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different signs but again just variants
of one and the same sign.
Similarly, in the case of the signs
”|H||and|}H appearing as separate signs
(nos. 110 and 112) in Mahadevan's list,
one of the most charecteristic sequences
of the latter is U A (attested ac-
cording to Mahadevan 8 or 9 times); in the
form YA it makes three out of
the total six occurrences of the sign it
recorded by Mahadevan; two of the rest are
pottery graffiti. The pots have ample
writing space, but otherwise such a long
form of the number seven was rarely used.
Parallels for such a division of the
strokes transforming a numeral sign to two
lines put one above the other can be
easily quoted, e.g.l“llalternating with
I!} , andl'”l‘alternating with ‘H in
such identical contexts as the iscription
having nothing else but these numbers and
the following sign Y or Y ; these
signs, too, appear as different signs in
Mahadevan's book. The case is sealed by
the attestation of the parallel combined
signsom“Oand C’”). For the former Maha-
devan quotes only three different texts:
Y , UV " 1 m)
The different inscriptions (excluding the
reverse sides) recorded by Mahadevan for
the sign (i are tolerably similar:
Uyong, (M"®  (this is

probably misread for the following one:)
Um'e , UMUYQ and UMWMUTH -
This is especially true, if one takes into
consideration their low frequency and the
fact that the combination e A (which
is parallel to " ) is at least
twice followed by the signs U

as is the sign (W) once above.

Wevhave now exemplified cases with
signs of»high and relatively low frequency,
and it is unnecessary to continue. Let us
mention, however, that in one case Mahadevan

lists as many as five different graphemes

(367 (1),368 th,BGQ fi},370 1jj\,371 1If )

which we consider all to be variants of one
and the same sign. Similar variation is
seen in the combination of this sign with
()(: , which is again taken by Mahadevan to
be three different signs 362 tgj,

363 w , 364 w .

5.3 Notes on the hapax signs

The constitution of the sign list
also depends to a large extent on the
interpretation of the texts. A few ex-
amples follow. Mr. Mahadevan distinguishes
a sign ' , which is found in one seal
only. There is surely enough evidence
for phallic cult in the remains of the
Indus civilization, but a closer exami-
nation of the seal' where this sign is
found suggests that the extra stroke is
rather due to careless carving of the
sign 7; than an intended phallus, for simi-
lar mistakes are found also in other de-
tails of the same seal (1321).

The sign read previouély as (thus
also Mahadevan) was unique, for in all other
cases where the man-sign was ligatured with
other signs on both sides, these other
signs are mirror images of each other, cf.
Y/ v I
Moreover, the hands of the man sign do not
in this case turn upwards before touching
the other signs. If we now examine the
inscription where it is found, 3599

‘P o
we note that the sign previously sup-

posed to be ligatured to the man sign is



followed by the sign H on the left side.
The signs ’!<:> form a coherent combi-
nation without anything preceding them in
the inscription 3245:

s®@XTU IO
This suggests that they also have to be
read thué in the inscription 3599 and
that the sign (:) is only accidentally
engraved so close to the man-sign.
Therefore, the sign[}ﬁj has been removed
from the sign list, and the inscription

is read %@é[OX’UIXZ

This may serve as an example of the revi-

sions of other kind made in the sign list.
Especially all hapax legomena have been

subjected to a tough inspection.

5.4 The order of the signs

The order of the signs in both our
and Mahadevan's 1list (as in earlier sign
lists, and in other hieroglyphic scripts
as well) has been based on the outer
forms: first come signs which look like
men, then those which look like animals
and their parts etc., and finally the
more abstract geometric shapes of
different kinds. Exceptions to this
strictly formal principle were however
freely made in the 1973 sign list,
in order to bring potential
variants as close to each
other as possible. This procedure
ensures that such signs will be seen
in close proximity in the processed
lists (concordance etc.) which follow
the sign list order. In Mahadevan's
list, on the contrary, one sometimes
finds signs very similar to each other
widely separated.

In the present sign list, the order of
the signs has also been rearrenged in ac-
cordance to the above mentioned princi-
ples. The earlier sign list had only
the numbers of the rank order, but when
the list is modified, these numbers
change. To ensure a possibility to
refer to the signs which in the differ-

ent versions of the sign list have dif-
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ferent ranks, we now introduce the code
numbers which have been used in the
Finnish computer corpus from 1965 on-
wards. These numbers, which occupy the
lower row to the left of the signs, are
not systematic, but serve only the need
of identification. The upper number is
the rank number, and all signs considered
as graphic variants of the same sign
share the same rank. The underlined ver-
sions are also included, but there are
plans to remove them later (see § 6.6).

6 Notes on the lists of the corpus

6.1 The layout

The 1lists of the corpus are presented
in two columns in order to utilize the
physical space efficiently. This layout
permits more than 140 inscriptions to be
viewed without turning a page. The columns
are aligned right or left as needed de-
pending on the sorting direction. Each
inscription is preceded/followed by a
code group for identification and rough
classification. If the text takes more
than one line, the code group appears
next to the first of these only. As the
direction of writing (here normalized
throughout) is from right to left, the
texts in the basic corpus are right-aligned
and the reference numbers appear in the
right margin.

The code group for each inscription
consists of two lines; the upper one is
the identification number and the lower

one gives the classification codes.

6.2 The inscription number

The identification number (or inscrip-
tion number) usually consists of one to
four digits. In some cases two or more
seal impressions have been made on a single
object. In these cases the inscriptions
are treated as independenf units but have
been given the same numerical identifica-
tion number followed by one letter (A,B,...)
for unique identification.

For the numerical codes, which are gen-
erally identical to those used in the Finnish
concordance of 1973 see there table I
p. Xxvi; see also §3.4 and 4.2 above.
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6.3 The inscription type code

The first two positions in the lower line
of the code group contain the numerical code
for the inscription type. The code values
used are the same as in the 1973 concordance

(see there table II pp. xvii-xix).

6.4 The iconography code

The last two positions in the lower code
line contain the numericdl code for the icono-
graphy of the object.
are the same as in the 1973 concordance (see

The code values

there table IV pp. xi§—xxi).

6.5 Physical boundaries in the texts

The position between the typological
and the iconographic codes contains a code
that indicates the number of lines or sides
in the inscription. The code has the follow-

ing values.

blank
2 inscription with 2 lines

one-line inscription

3 inscription with 3 lines
6 2-sided object

7 3-sided object

9 other cases

A blank space in the text corresponds
to the boundaries indicated by the code
value. When the original inscription con-
sists of more than one line or side, they
have been plotted on the same line in the
list if
necessary

space permits. When it was

to divide the inscription

to several lines in the list, the division
has always been made according to the bounda-
ry positions. We have planned to improve
upon this mechanism by indicating the type
of boundary with a separate code in

the list (instead of the plain blank space).
This will also remove the few ambiguities

due to the code value 9.

6.6 Auxiliary signs for broken inscriptions

In the corpus different kinds of

auxiliary signs are used:

[ ]

AN\

means that an uninscribed seal
or sealing is concerned. These
items do not constitute texts, but
they have been included in the corpus
because they belong to the same kind’
of textual categories as the majority
of the objects on which the inscrip-
tions are found. They usually bear
some iconographic motifs shared by
similar inscribed objects and are
therefore interesting to get inclu-
ded in the statistics. This category
has been systematically omitted by
Mahadevan. .
Object probably once inscribed,
but now broken so that no inscrip-
tion remains to be seen. Included for e
similar reasons as the preceding cate-
gory, and also omitted by Mahadevan.
Object or side of an object pro-
bably inscribed, but for some
reason or other inaccessible for veri-
fication in photographic or original
form. The symbol stands for an unde-
fined number of signs.
stands for one sign that is
supposed to have once existed
in an inscription, but which has now
been broken off or obliterated.
Whenever it has been possible to
estimate the number of missing
signs (e.g. from the position of the
hole in the middle of the seal in
relation to the remaining part of an
inscription), this has been indicated
by repeating the symbol accordingly.
Mahadevan (1977: 19) maintains that
"in the nature of things it is not
possible to count such things', but
we strongly disagree, and are of the
opinion that it is very useful to
know at least approximately, whether

only one or more signs are missing.

on either side of the text denotes

that the rest of the text has
broken off, and that it is either not
possible or very uncertain to

estimate the number of missing signs.



denotes either a sign of which

so little is visible that it is
impossible to identify it (but one can
be fairly certain that there once has
been a sign) or else a sign which is
difficult to recognize as any of the
known signs or to comprehend as to
its exact form.

The underlining of a sign has
""" been added to indicate an ele-
ment of uncertainty (Mahadevan
uses an asterisk for the same
purpose). At present the under-
lining denotes many different
things, ranging from a very slight
doubt in the choice of identifi-
cation between two, three, or four
signs, to guesses based on very
slight evidence and reconstruction
of entirely lost data. There is
a need for finer distinctions here,
and the underlinings will be replaced
by appropriate codes in due course.

6.7 The order in the sorted lists

The inscriptions are arranged
in the sorted lists in an order that
is implied by the following five

sorting criteria:

1) The ranks of the signs in
the inscription, starting
from the appropriate end.
Boundaries (i.e. blanks)
do not affect the sorting;
broken signs are treated
according to their rank in

the sign list.
2) The iconographic code:
3) The typological code.

4) The code indicating number

of lines/sides.

5) The inscription number (in

ascending order).

171

6.8 Technical notes

We have used a Burroughs B6700 computer
and a CalComp 1039 plotter at the Computing
Centre of the University of Helsinki. The
routines for composing lines and pages out
of single signs are new and written in
FORTRAN. We have used the subroutines for
plotting single Signs written by Seppo
Koskenniemi for the 1973 concordance.
Otherwise the processing has been done
mainly with an Extended Algol program
package for linguistic data processing,
called LINUS and written by Kimmo Kosken-
niemi.

We prefer to use the plotter for the
output at least at this stage of the work,
because of its versatility and the ease
in making modifications to the signs and
in adding new signs. The quality in the
final lists could perhaps be enhanc‘ed
by using a liquid ink pen instead of a
ball-point-pen in the plotter.
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