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1 Introduction

This proposal is a revision and expansion of “Preliminary proposal to encode the Khwarezmian script in
Unicode” (L2/17-054). This version contains additional background details, an expansion of the character
repertoire, and several new specimens of usage.

2 Background

The proposed script was used in the region known as Khwarezm between the 2nd century CE and 9th century
CE for writing the Khwarezmian language (ISO 639: xco). It was replaced by the Arabic script in the 11th
century, and the language was eventually superseded by Turkish around the 14th century. Khwarezm was
located in Central Asia, at the delta of the river Amu Darya, and now lies divided between present-day
Uzbekistan, Kazakhstan, and Turkmenistan

The script is referred to in English scholarly literature as ‘Khwarazmian’, ‘Khwarazmian’, as well as the
alternate forms ‘Chorasmian’ and ‘Choresmian’. It is known in Russian as ‘Xopesm’. The English identifier
‘Khwarezmian’ is used for the Unicode script block.

Khwarezmian is a right-to-left abjad, derived from Imperial Aramaic. It is related to other Aramaic scripts
of Central Asia that were used for writing Iranian languages, such as Parthian and Sogdian. Khwarezmian
underwent considerably less change than these scripts and retained older features in terms of structure and
letterforms (Tolstov and Livshitz 1964: 234). A comparison of related scripts is shown in table 1.

The earliest attested records in the script are coin inscriptions (see figures 2—14) and documents on wood and
parchment from the end of the 2nd century CE, and the latest records are inscriptions on silver vessels (see
figures 15—17) and ossuaries (see figures 18-26) from the late 7th century. The script types used in these
records have common features and may be considered historical and material styles of a ‘Khwarezmian’
writing system. They may be appropriately unified within a single ‘Khwarezmian’ encoding in Unicode.
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3 Script details

3.1 Character repertoire

The proposed repertoire contains 28 characters: 21 letters and 7 numbers, 1 heterogram. The encoded set
may differ from traditional and scholarly inventories of script varieties that occur in written and inscriptional
sources. Such differences naturally arise from the requirements for digitally representing a script in plain
text and for preserving the semantics of characters.

Traditional names for Khwarezmian letters are not attested. For this reason, the proposed Unicode character
names are based upon analogues in the ‘Imperial Aramaic’ block. These names also correspond to Unicode
names for characters of Iranian script such as ‘Inscriptional Parthian’, ‘Inscriptional Pahlavi’, ‘Old Sogdian’.
In this document, names in italics refer to scholarly names for graphemes while names in small capitals refer
to proposed Unicode characters, eg. a is aleph and KHWAREZMIAN LETTER ALEPH. For sake of brevity, the
descriptor ‘'KHWAREZMIAN LETTER’ is dropped when refering to Khwarezmian characters, eg. KHWAREZMIAN
LETTER ALEPH is referred to as ALEPH. Characters of other scripts are designated by their full Unicode names.
Latin transliteration of Khwarezmian letters follows the current scholarly convention.

The representative glyphs are based upon the letterforms of the 7th century, such as those found in ossuaries
at Tok Kala. These forms reflect the distinctiveness of the script substantially more than the archaic forms
of numismatic inscriptions.

The repertoire is based upon the twenty-two letters of the Aramaic abjad. Of these the letters teth, sadhe,

and goph do not have analogues in Khwarezmian. The letters aleph and nun have special forms when used
at the end of a word.

3.1.1 Letters

Glyph Character name Latin
a KHWAREZMIAN LETTER ALEPH >
- KHWAREZMIAN LETTER FINAL ALEPH >
3 KHWAREZMIAN LETTER BETH B;B
7 KHWAREZMIAN LETTER GIMEL v:;G
v KHWAREZMIAN LETTER DALETH d
0 KHWAREZMIAN LETTER HE h
1 KHWAREZMIAN LETTER WAW w
] KHWAREZMIAN LETTER ZAYIN z
n KHWAREZMIAN LETTER HETH x;H
) KHWAREZMIAN LETTER YODH y
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KHWAREZMIAN LETTER KAPH

KHWAREZMIAN LETTER LAMEDH

KHWAREZMIAN LETTER MEM

KHWAREZMIAN LETTER NUN

KHWAREZMIAN LETTER FINAL NUN

KHWAREZMIAN LETTER SAMEKH

KHWAREZMIAN LETTER AYIN

KHWAREZMIAN LETTER PE

KHWAREZMIAN LETTER RESH

KHWAREZMIAN LETTER SHIN

KHWAREZMIAN LETTER TAW
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Variant forms are attested for some letters, eg. 1 for b mem; p for p shin. In some inscriptions the letters
waw, zayin, yodh are represented using a highly similar if not idential form, in others they are distinguished.

3.1.2 Numbers

Glyph Character name Numeric value
! KHWAREZMIAN NUMBER ONE 1

] KHWAREZMIAN NUMBER TWO 2

m KHWAREZMIAN NUMBER THREE 3

"m KHWAREZMIAN NUMBER FOUR 4

> KHWAREZMIAN NUMBER TEN 10

3 KHWAREZMIAN NUMBER TWENTY 20

3 KHWAREZMIAN NUMBER ONE HUNDRED 100

Primary units

The primary units are expressed using repetitions of the sign 1 that are generally grouped
in sets of three or four and separated by spaces, eg. 1 for 2, 1 for 3, 1 1 for 8. As the script is non-
conjoining, no simple method exists for representing the ligated repetitions of 1. For that reason, the numbers
1 ONE .. 1111 FOUR are encoded atomically. This model for ONE .. FOUR follows the Unicode encoding for
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Inscriptional Parthian, eg. ] U+10B58 INSCRIPTIONAL PARTHIAN NUMBER ONE .. MJl U+10B5B INSCRIP-
TIONAL PARTHIAN NUMBER FOUR. The numbers 5-9 are written using sequences of ONE .. FOUR arranged
in groups separated by spaces.

Tens The > TEN resembles a vertically compressed J LAMEDH. The shapes for 3 TWENTY is formed
from vertical stacks of 3 TEN. Multiples of 10 greater than 20 are produced using appropriate repetitions and
groupings of TEN and TWENTY.

Hundreds The number 100 is written using % ONE HUNDRED. It is a stylized form of the Aramaic form.
The ONE HUNDRED also functions as a unit mark for the hundreds. Multiples of hundred are represented by
prefixing the appropriate groupings of ONE .. FOUR before ONE HUNDRED.

3.2 Punctuation

Spaces are commonly used for separating words in the ossuary inscriptions. There are no special signs for
punctuation.

3.3 Line-breaking

There are no formal rules for the breaking of words at end of line. In digital layouts, line-breaks may occur
after any character.

3.4 Cursive writing

In the majority of inscriptions letters are freestanding. In some sources, the strokes of adjacent letters of a
word may connect or overlap. While the script does not have intrinsic cursive properties, the sources indicate
a tendency to join aleph, lamedh, samekh, with the following letter. In order to represent such ligatures, the

regular ligature ligature sequence
aw 14 B ALEPH, ZWJ, WAW
ay 14 p 2 ALEPH, ZWJ, YODH
ar ya w ALEPH, ZWJ, RESH
lk 2] -~ LAMEDH, ZWJ, KAPH
sy » » SAMEKH, ZWJ, YODH

These ligatures are attested in numismatic and ossuary inscriptions, and may be considered a common feature
of the orthography.



Proposal to encode the Khwarezmian script in Unicode Anshuman Pandey

3.5 Collation

The sort order of the letters follows the encoded order:

4 ALEPH << A FINAL ALEPH < J3BETH < 7 GIMEL < JDALETH < {9 HE < I1wAaw <
JZAYIN < NHETH < J1YODH < YKAPH < JLAMEDH < b MEM < JNUN <<

IFINAL NUN < DSAMEKH < YAYIN < 9PE < YRESH < WSHIN < @) TAW

3.6 Character Properties
3.6.1 UnicodeData.txt

10F00; KHWAREZMIAN LETTER ALEPH;Lo;0;R;;;::N;;:::
10F01; KHWAREZMIAN LETTER FINAL ALEPH;Lo;0;R;;;;;N;;;;;
10F02; KHWAREZMIAN LETTER BETH;Lo;0;R;;;;:N;;;;:;
10F03; KHWAREZMIAN LETTER GIMEL;Lo;O0;R;;;::N;;:::
10F04; KHWAREZMIAN LETTER DALETH;Lo;O0;R;;;;:N;;;;;
10F05; KHWAREZMIAN LETTER HE;Lo;0;R;;;;:N;;:;;;
10F06; KHWAREZMIAN LETTER WAW;Lo;O0;R;;;::N; ;7
10F07; KHWAREZMIAN LETTER ZAYIN;Lo;O0;R;;;;:N;;;:;;
10F08; KHWAREZMIAN LETTER HETH;Lo;O0;R;;;;:;N;;;;;
10F09; <reserved>

10FO0A; KHWAREZMIAN LETTER YODH;Lo;0;R;;;;:;N;;;:;:;
10F0B; KHWAREZMIAN LETTER KAPH;Lo;0;R;;;;:N;;;;;
10F0C; KHWAREZMIAN LETTER LAMEDH;Lo;O0;R;;;;:N;;;;;
10FO0D; KHWAREZMIAN LETTER MEM;Lo;0;R;;;;:;N;;::;;
10FO0E; KHWAREZMIAN LETTER NUN;Lo;O0;R;;;;:N;;;:;;
10FOF; KHWAREZMIAN LETTER FINAL NUN;Lo;O0;R;;;;:;N;;;:;;
10F10; KHWAREZMIAN LETTER SAMEKH;Lo;O0;R;;;;:N;;;;;
10F11; KHWAREZMIAN LETTER AYIN;Lo;O0;R;;;;:N;;;;:;
10F12; KHWAREZMIAN LETTER PE;Lo;O0;R;;;:;:N;;:::;
10F13;<reserved>

10F14;<reserved>

10F15; KHWAREZMIAN LETTER RESH;Lo;0;R;;;;::N;;:::;
10F16; KHWAREZMIAN LETTER SHIN;Lo;O0;R;;;;:N;;:;:;
10F17; KHWAREZMIAN LETTER TAW;Lo;0;R;;;;:;N;;;:;;
10F18; KHWAREZMIAN NUMBER ONE;No;O0;R;;;;1;N;;:;;:;
10F19; KHWAREZMIAN NUMBER TWO;No;O0;R;;;:2;N;;:;:;
10F1A; KHWAREZMIAN NUMBER THREE;No;O0;R;;;;3;N;;;;;
10F1B; KHWAREZMIAN NUMBER FOUR;No;O0;R;;;;4;N;;:::
10F1C; KHWAREZMIAN NUMBER TEN;No;O0;R;;;;10;N;;;;;
10F1D; KHWAREZMIAN NUMBER TWENTY;No;O0;R;;;;20;N;;;;;
10F1E; KHWAREZMIAN NUMBER ONE HUNDRED;No;O0;R;;;;100;N;;;;;

3.6.2 LineBreak.txt

10F00..10F17;AL # Lo [21] KHWAREZMIAN LETTER ALEPH..KHWAREZMIAN LETTER TAW
10F18..10F1E;AL # No [7] KHWAREZMIAN NUMBER ONE..KHWAREZMIAN NUMBER ONE HUNDRED
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Printed using UniBook™
(http://www.unicode.org/unibook/)

Khwarezmian
Letters
10FO0 a4+ KHWAREZMIAN LETTER ALEPH
10F01 o KHWAREZMIAN LETTER FINAL ALEPH
10F02 > KHWAREZMIAN LETTER BETH
10F03 7 KHWAREZMIAN LETTER GIMEL
10F04 vy KHWAREZMIAN LETTER DALETH
10FO5 # KHWAREZMIAN LETTER HE
10F06 1 KHWAREZMIAN LETTER WAW
10F07 3 KHWAREZMIAN LETTER ZAYIN
10F08 n KHWAREZMIAN LETTER HETH
10F09 N <reserved>
10FOA 1 KHWAREZMIAN LETTER YODH
10FOB » KHWAREZMIAN LETTER KAPH
10FOC J KHWAREZMIAN LETTER LAMEDH
10FOD # KHWAREZMIAN LETTER MEM
10FOE s KHWAREZMIAN LETTER NUN
10FOF | KHWAREZMIAN LETTER FINAL NUN
10F10 » KHWAREZMIAN LETTER SAMEKH
10F11 ¥ KHWAREZMIAN LETTER AYIN
10F12 o KHWAREZMIAN LETTER PE
10F13 <reserved>
10F14 N <reserved>
10F15 y KHWAREZMIAN LETTER RESH
10F16 w KHWAREZMIAN LETTER SHIN
10F17 & KHWAREZMIAN LETTER TAW
Numbers
10F18 1+ KHWAREZMIAN NUMBER ONE
10F19 n KHWAREZMIAN NUMBER TWO
10F1IA m KHWAREZMIAN NUMBER THREE
10F1B mn KHWAREZMIAN NUMBER FOUR
10FIC > KHWAREZMIAN NUMBER TEN
10FID 3 KHWAREZMIAN NUMBER TWENTY
10FIE 3 KHWAREZMIAN NUMBER ONE HUNDRED

10F1F
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Old Inscriptional Inscriptional Imperial
Khwarezmian Sogdian Pahlavi Parthian Aramaic

aleph 4 X I\ -« X
beth > S ] > >
gimel 7 ~ 4 7 A
daleth b (¥) 3 o p)
he N M, = = H &)
waw 1 2 2 2 )

zayin 3 | s it !

heth n N 2 A "
teth — — ¢ 25 a
yodh 1 ] > J A

kaph > Y 3 < )
lamedh J ) L b (
mem b % ) H )
nun J ) ) | I

samekh o} » » » Y
ayin vy 5, (Y) (2) 5 v
pe 92 S 9 »> )
sadhe — y [ N p
qoph — — (*2) 7 P
resh y Yy (2) > b)
shin m ” 2 X y
taw (1)) » r D) p

Table 1: Comparison of Khwarezmian letters with those in Unicode blocks for related Iranian scripts
and Aramaic. Parenthesis indicate that a letter has been unified with another in the respective
encoding. In Inscriptional Pahlavi, ayin and resh are unified with waw, and goph with mem. For
Old Sogdian, daleth and regular ayin are unified with resh.

8
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Old Inscriptional Inscriptional Imperial

Khwarezmian Sogdian Pahlavi Parthian Aramaic
ONE 1 J ) J !
TWO " u )] Il \
THREE m w m i \
FOUR "m iy m /] —
FIVE — w — — —
TEN > > R A4 -
TWENTY 3 3 3 9
THIRTY — 3 — — —
ONE HUNDRED 3 A é & )
ONE THOUSAND — — ¢ )

¥

TEN THOUSAND — — — —

ONE HALF — /S — — —

Table 2: Comparison of Khwarezmian numerical signs with those in Unicode blocks for related
Iranian scripts and Aramaic.
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Figure 1: Inventory of characters on Khwarezmian coins (from Vainberg 1977: Table 8).
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Figure 2: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 1).
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Figure 3: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 2).
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Figure 4: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 3).
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Figure 5: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 4).
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Figure 6: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 5).
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Figure 7: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 6).
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Aa
xenpxe R0 rangs) to =ﬂm wIB| ez
peacss v Ry UB;;J% 1143

Figure 8: Inscriptions on Khwarezmian coins (from Vainberg 1977: Table 7).
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XV

cepedpo

Heds

Figure 9: Khwarezmian coins (from Vainberg 1977: Table 16).
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Figure 10: Khwarezmian coins (from Vainberg 1977: Table 17).
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Figure 11: Khwarezmian coins (from Vainberg 1977: Table 18).
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Figure 12: Khwarezmian coins (from Vainberg 1977: Table 19).
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Figure 13: Khwarezmian coins (from Vainberg 1977: Table 20).
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Coin of Bivarsar, first half of 4th century ce. Obverse: Crowned bust of bearded king. Reverse:
Partially Greek, partial Khwarezmian 2yJ¥1 yoy113 bywrsr MLK’, with a tamgha at left. Class:
Vainberg (1977) type B*>VI.

Coin of Tutukhas, late 5th or early 6th century ce. Obverse: Crowned bust of bearded king.
Reverse: Khwarezmian -yJ# bmdnd tutuxs / tytyxs MLK’, with a tamgha at left. Class:
Vainberg (1977) type BI.

Coin of Sawshafan, middle 8th century ce. Obverse: Crowned bust of bearded king. Reverse:
Khwarezmian J99yw1D b wpyh MR’Y MLK’ sy>wrspn, with a tamgha at left. Class: Vain-

berg (1977) type I'V.

Figure 14: Khwarezmian coins (from “Coins of Central Asia”).
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Pl. 1:a Choresmian No. 1: A.D. 658. Inscription from silver phiale in the British Museum, Smirnov, 175, pl. XIX:43.

Pl 1:b  Choresmian No.1: A.D. 658. Silver phiale in the British Museum, see pl. 1:a. Diam. 12.7 cm. Photo couttesy the
Trustees of the British Museum.

Figure 15: Khwarezmian inscription on a silver bowl (from Azarpay 1969: Plate 1:a, b).
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@D @ (O _JNCY == DL I ey V‘_J(D-i') ) _,.');;;J‘l:’_;d:;‘l,)wl) ;D-—»man) P ,4@‘.—

Pl. 3:a  Choresmian No. 2: A.D. 538 (probably 638). Insctiption from silver phiale in the Hermitage Museum, Leningrad, Smirnov, 1”5, pl. XIX: 42.

Pl 3:b  Choresmian No. 2: A.D. 538 (probably 638). Silver phiale in the
Hermitage Museum, Leningrad, see pl. 3:a. Diam. 10.6 cm.

o7,
»

v

Irsssyw?
5. 8

%

PL 3:c  Choresmian No. 2: A.D. 538 (probably 638). Silver phiale in the Hermitage Museum, Leningrad, see pl. 3:b. Smirnov,
178, pl. XVI1I1:42.

Figure 16: Khwarezmian inscription on a silver bowl (from Azarpay 1969: Plate 3:a, b, c).
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PR ) T ) e S L o i ) b kR

Pl.11:a,b,c  Choresmian No. s :silver phiale in the Hermitage Museum, Leningrad, Smirnov, 17§, pl. XI1X:47. Diam. 13 cm.

Figure 17: Khwarezmian inscription on a silver bowl (from Azarpay 1969: Plate 11:a, b, c).
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Il ([T lun‘nu TR ‘uu IR

v;.,’,sv gy vy €V 2v IR N 5688

-n” ” 223 191« o W

=1 1M 11D 333 1 1 dpd
131 733 D17 H113 HIyiNa
aJa)adad) ? DN 14 yadidh) 1a
J10334 [414ah1Y14 14

BSNT HI IIT C XX XX XX X HI I IT YRH’
"hwrym BY WM gwst ZNH tnryk
’y tnb’r ’y hwnsk (?) t'b’n’n’k (?)
y yrw|zm’w’n *ztyk

Year 678. Month Ahurem, day Gost. This
ossuary contains the body of hwnsk
t’b’n’n’k, son of "yrw|zm’w’n

Figure 18: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 1).
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BSNTIIIIICHOIII YRH’
brwrtn BYWM brwrtn ZN[H] tnbryk
nwsy (?) 'y stywyk tysy’n’ny ‘rw’n
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Year 705. Month Rawacina, day Rawacina. This is the
ossuary of srywyk [son] of tysy’n,

soul [whose] [possesses] kayan farrah. Soul [his]
may be sent to the beautiful Paradise.

Figure 19: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 2).
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Year 738. This is the ossuary of w’z’swdyn (?)

[May] in the beautiful Paradise [be sent his] true soul.

Figure 20: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 3).
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Fig. 4. Inscription No. 8.

21y21h 113
114 7R TR
D147 I 14

.. darnmad ah

ZNH tn[br]yk
*(2)ynsy [shlk *.wnly]
... y nyksy ? YK

MN ty’zhwndy °L ...

This is the ossuary of woman (? shk, daughter of *.w ...
May [soul her be sent] from the [world] of full danger to
(the world of safety?).

Figure 21: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 4).
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Fig. 5. Inscription No. 69.

21¥31d) N1
AN 14 1Y7 14
TR 1Y Jalya Ja

ZNH tnbryk
'y gry 'y whwntk
y rw’n kw nwsy

This ossuary contains the body of wnwnxk

Soul [his may be sent] to the beautiful [Paraside].

Figure 22: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 5).
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Fig. 6. Inscription No. 39,

=7¥13333 3 m 1 duwd
23 3m
F3a1Ya Y42 1a .. .I0dD)

[BSNT]III I C XX XX XX X YRH’
m[try?] [BYW]M whwmn ZNH
tn[br]yk ’y tnb’r rw’zd
w ... n[y] zyt brwrtyk

Year 690, month of Miri, day of Ahumen. This ossuary
holds the body of 'rw’zd w...n, son of Hravardik.

Figure 23: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 6).
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Fig. 7. Inscription No. 12

1M 533333 m m duwd
H113 DNdIYs 4
14 21y21d) 1)
14 134010

[...]

[BSINT III III C XX XX XX XX X 11
YRH’ ’rtwys BYWM
[] ZNH tnbryk ’y
[]s/hnt’ny ’y
[y

Year 694, month of Ardwis, day [] This ossuary ...
[of son] of ...s|hnt...

Figure 24: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 7).
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Year 7[00]. Month. This is the ossuary of wrt, [of son] of k’k.

Figure 25: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 8).
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Figure 26: Ossuary inscription from Tok Kala (from Tolstov and Livshitz 1964: Figure 9).
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