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Constantine Stathopoulos has asserted that a distinction needs to be madedret&Eee€BTTER
KOPPA and GREEK NUMERAL KOPPA This distinction is based in his assertion that a Q-shaped
KOPPAIs used in text, but a Z-shapredPPAis used as a numeral in modern Greek practice — and
that modern Greek users do not recognize the identity of the two signs. In this document | will
examine the evidence to hand. (Stathopoulos prefers the term “sigPRY’ to “Z-shaped
KOPPA', but | consider the latter to be more convenient in English.)

Cook 1987 presents a convenient table with 5 archaic Greek alphabets.

Ionia Athens Corinth Argos Euboea
(cf. Etruscan)

A a a AA AA AA AA AA

B B b B B mn [ B

r y g r A «< A <C

Y| o d A A A ) bD>

E £ e RE RE B RE RE

F F w - R R RF F -
Z g z I I I I I

H n € BH - - - -

(] h - BH BaH BH BH

e 0 th SBO ®BO DO ®BO B0

1 L 1 | | : I 1

K K k K K K K K

A A | MA [ A F b

M u m MM MM MM MM MMM

N v n MN MN MN MN MN

= £ X E (Xs) I EH X

O o o @] O O O O

n n p n n n n ne

M — s - - M M M(?) €—
0 0 q ? ? ? ? ? -
P 0 r Pd PR PR PR p

b og S 3 S — t s

T T t T T T T T

Y v u VY rYyv Yyv 44" ryv

D ¢ ph ¢ L 10] $0 $Q L 20)
X x kh X X X X YV

'4 Y ps YV (9%) YV v (¢3)
Q @ 0 nn - - - -

Table 1. Some archaic alphabets

Note the letter®IGAMMA, SAN (> SAMPI), and Q-shapedOPPA Note also the capital and
small versions of these letters (but 8aN) in the modern Greek typeface on the left.
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Cook 1987 also gives a convenient summary of the letters used numerically:

Tabl

Note the use abIGAMMA as 6, Q-shapekloppPaas 90, andAmMPI as 900.

Threatte 1996 gives a similar summary of the letters used numerically:

S e s SR ™R

1
2
3
4
5
6
7
8
9
€

t=10 0=100
x=20 ag=200
A=30 =300
u=40 v=400
v=>50 ¢ =500
E=60 % =600
0=70 =700
=80 =800
0=90 =900

2. Alphabetic numerals

TABLE 22.5: Alphabetic Numerals

f or g or ot

o 1 v 10 p 100
B 2 x 20 G 200
Y 3 A 30 T 300
é 4 po 40 v 400
€ 5 v 50 ¢ 500

6 & 60 x 600
€ 7 o 70 y 700
n 8 n 80 o 800
0 9 ? 90 » 900

Note the use adbIGAMMA , STIGMA, andSIGMA-TAU as 6, Q-shapeklorPpAas 90, andAMPI as
900. WhemDIGAMMA was lostSTIGMA seems to have been substituted for it. WEBIBGMA is not
available,SIGMA-TAU was often substituted — but note thatKiovuaolovog et al. 1986 FINAL
SIGMA is regularly substituted f@TIGMA for 6:

211.

o’ “Avdn Evlafeiag. Bevetia, Bortoli, 1708.
B’ Biflog.. kalokaipwi.. ‘Ayamiov. Edpog,

y
5
>
¢
¢

w
o

v

1692.

Bifdiov dvoualduevov.. Onoavpds. Lapog,
1685.

*Avfn Evlafeiag. Bortoli, 1708.

Aapacknvog Ztovditng, Onoavpds. Lapog,
1742.

“AvOn EvAafelac. Bortoli, 1708.

Bifiiov dvoualduevov.. Onoavpds. Iapog,
1685.

ITevinkoordpiov... Zapog, 1739.

Bifdiov dvoualduevov.. Onoavpds. Lapog,
1685.

Bno. Makphg, Zrayvodoyia... Tapog, 1694,
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Powell 1996 gives an interesting example of an early Greek abecedary, and gives a transcription
of thecapital letters of the original intemallletters. All of these letters are small letters (including
DIGAMMA , the unusuaETA, SAN and Q-shapedoPpPa), though in this particular font (which looks
like Victor Scholderer’s “Neo-Hellenic”) theaN looks like a capitaliu and thekoPPAs stem does
not descend below the baseline. As capitals in the original inscription all the letters would seem to
be intended to align.

No. §5 (after Heubeck, 1979: fig. 56)

Y XTI 9PMA o By AIeHI1310718A

aPySerlFouAuvEoTMPpoTuxX ey

A certain inelegance in design of archaic letters like these is common (with all respect to
Scholderer) because of their relative unfamiliarity and lack of traditional development. | have
received similar comments on the design of archaic Georgian characters from experts in Georgian.
In the Annex, Yannis Haralambous gives a number of interesting modern designs for these letters.
Speaking as a typographer, | like them all well enough, except for the reversedreapiiakd for
capital KOPPA, which seems to me to be a wildly inauthentic interpretation, given, for instance,
Powell's sample shown above.

Liddell 1972 (1889) shows a tall capital Q-shapesPrPA with tail below the baseline in their
definition of the word. Note also how the reader is referredAg (< WAU = DIGAMMA ) andSAMPI.

kémwma, 74, a letter of the ancient Greek alphabet (Q)
retained as a numeral = 9o, between 7 (80), and p (100);
and this shews that it was the same as the Hebr, p
(Koph) and Lat. Q; cf. orad, odum:.

xowwitias, 8, branded with the letter Koppa (Q) as a
mark, rmos k. Ar.; cf. cauddpas.

Smyth 1984 (1920) shows capital and snmatAMMA, a Q-shapedOPPA of indeterminate
(probably upper) case, andamMPI of indeterminate case.

3. In the older period there were two other letters:

. 1) F: it .
digamma, (7.e. double-gamma) from its shape. ) Fob, var, called

| A ¢ It stood after e and was pro-
nounced like w. ¢ was written in Boeotian as late as 200 B.c, @) 9: «brra,

koppa, whi(fh'stood after m. Another s, called san, is found in the sign @
called sampi, i.e. san + pi. Qn these signs as numerals, see 348, '
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M

M 10 Béxatov 8ydoov ypduua ToU TUpPnVIKOD | © Kkénna,

arpaBhitou (‘Eniyp.) kol miBavde kal Tdv dpyaio-
TATWV ENNvIK@Y GANQaBATwY, npopepbusvov odv,
Suvdpevoy B¢ v& TauTioBA npdg 1O £Bpaikdy
1068, Snep kaTéxer TAV aOTAV &v TH CEIPG TGOV
ypaupdrwv Béow. Eig nol& £k 1@V nalatoTépwv
e)\)\,nvmo'ov Arpadfitwy elver lgodovapov npdc 16
yp&uua Z, Bewpolpevov paNoTa O¢ dwpikh dvo-
paocia 100 ypdpparog todtou npBA. ‘Hp.1,139 «1d

?

) ypduua' TOY  Gpxarot&twv SNV
argaBhtwy ['Eniyp.), Gnavrav kai gi¢ kopvBiokd
xal &Aha voplopara, kefpevov perakd T@V R K. P.
Aéxarov Evaroy Tol Tuppnvikol dheabhtou, Emyp ),
Ato dvtiotorov npd¢ 1O EBpaikdv kbe. - Eixe
Thv npo@opdv 100 Aapuyyikol « (q), &v xph-
&l kaTacTdvrog kal Bid TAv npogopdv TalThv
100 k. 'Q¢ &piBunTindy lgoduvape npdg 1O 90.
Ev xp. x. €i¢ Thv napoty. o03E kénna yiyveiokwy

Anuntooxog 1964 gives definitions afAN andKoPPA, showing (apparently) capital versions of
the letters.

Dwpigeg pgv odv kahéouol, “lwveg B¢ alyuaor. (&nl Guabolc A dvohitou) : Maphév.l.

Capital and small Q-shapadPPA with capital and small Z-shapecoprpras from the font
“TmsU14ttPF-Rom” by Production First Software (provided by John Fiscella). The characters are
aligned to the drawn baseline. The evidence suggests that the Z-giespedcan also descend

below the baseline.

The llios Encyclopeedic Lexicon shows both glyphs; the Z-shape@A has a different shape
than one usually sees (it looks to be rotated 180°). The text describesOheawas used before
OMEGA andUPSILON, and howkAPPA was used beforeLPHA andEPSILON It does not mention the

difference in the glyphs specifically.
RORTE .  [phppc. ToU dpxaior&rou EANVIKOD dApabfTou.

“Exst 1O oxfjpo KOkhou Emi xaBérou: ypoppiic _(-§7\é¢rs oxfipe),
Epxeton kare ogipdy petafl Tév ypappdTew I kai P, iooduvapel

mmikide mwpog 1o K kod éuvrrnc‘rrotxa'g -rr.p{}g "l'(:)

cuploKo - EBpaikdy ypdpuo KO Kol TPOG TO

; Aorwvikdy . To koo .éx‘Pmlperls?‘ro pETS TOU

Sdpopdvou Tou k&mra. Kai 1o pév kéarme! £rieTo

Tpd TGV OKANEAY PpuvmévTey o Kal € TO 8E koo

1 - Tpd TEW pookwrEpv 0 kKai u. TO kb SiETn-

pfiBn B¢ ypdmpo péxpl THS HeETappubpiceng Tob

Kéara. mpwrapXikol GApoBfAToU Kol THS SUTIKATOOTEoEWS

adrol Umd 1ol caplakoabnvaiked To 525 w.X.,

EcTote 82 mapdpewey ¢ ofipa émt Tiv vopopdrev Tig Kopivou

kol Tov &mowidv Tng, Zupaxkouody  kai KpéTawvog, &g kal &g

&p1Bpnrikdy onpeior ik Tov gpBudv 90. ‘H XPAOIS ToD KéTTa

fTo Ko Kord TOUG &PXOIOTATOUG Xpdvoug, é‘g o0 Kkai ﬁ TAPOI~
gia «odde KOMTE Yryvwokove, | Asyopéwn emt écypcrglpa'éw;.
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Haarmann 1990 presents a table with the Phoenician prototype, 3 archaic Greek alphabets, and
an early classical Greek alphabet. The archaic Greek alphabetsigmA , SAN, and Q-shaped
KoPPA while the classical Greek alphabet shows (what appears teTh®&yiA, SAMPI, and a
prototypical Z-shapedOPPA (see “The Missing Link” below).
(167) Varianten des griechischen Alphabets und ibre Beziehung zur phinizischen Schrift

pHONIKISCH  REPAISCH 8.3 c:_snlcéum WESTLICH KLASSISCH Bd:.rc'fr Name der Buchstaben
Zeichen Sor TN e SN AP e S e Sen zechen wen wen i G
X > 1 AA @ XA AA . DA a 1 A alpha ¥nda
4 v 2 BR‘1 b BB b » ° 5 2 B poa Biita
1 ¢ 3 7 ¢ SN T e A s ¢ 3 T gamma Yéupa
4q 4 4 A 4 AV A 4 AD 4 d 4 8 dela sénra
A x s AFE . R £E . AL - ¢ S E  epsilon Zpov
Y w» 6 v R v 6 (digamma)* —
I =z 7 $ z I I . z z 1 7 oz Lt
HH # 8 HB e HB HB.»we B = ¢ 8 H o tra
®@ ! 9 B0 9% ®P » Q@ w th 9 O  rhera Sira
Y i w0 eI } | | | i 101 s tra
A koo KKK « kK KK « K « k20 K kappa -
CL ' » MAN LM AN VAN [ 30 A lambda Adufba
m 40 "I/’\ m MMMom M = m 40 M mi ui
o0 MN n AV NN n Vo 0 N i v
s 6 *E & X ks ks 60 I kst I

d 70 O  omikron Sukpov

< oC o OO" Q -

T SO RNV O NN
P4X <X 4120 ,r230Z2ZXI>X-O0IHAOAMP <P

80 (P p (e rn - FR( » p 80 N pf T
s 90 M s s 900 (s3dh&)* B E—
a 10 QQ 4 (P ? 4 q %0 (qoppa)* e S
r 20 PPR - PRD PPD - PPR - P00 P ko 55
i 300 R LT s KL s s 200 3 sigma aiyua
Xt w0 TY . ™ T T r030 T rau rad
Y v Y(V « VY V owi X[V 4 i 400 Y psilon Ybirow
P O o @ opn ph 500 @  phi ot
NP Xt x o VY o600 X ki X
VY s ps ps 100 ¥ psi iy
© s 0o 3800 0 omega Sueva

The Z-shapedoPrPAhas been used officially in Greek legislative texts since 1821. Given here is
a sample of a text published in 1984; the number shown is 696, gileae-TAU is used in place
of STIGMA. According to Stathopoulos, in legislative contexts, the Q-shapedais unknown.

'Apbpo 75

Me <nv stcayw'{ wou Aotixod Kddixa xmmpysth 0
Nop.og XL YT e 15[20 Oxropetov 1861 wrepl purtdy

YLV,
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Smyth 1984 (1920) arnthiovtaguihdng 1988 (left and centre) give lists of numerals in Greek.

Both showsTIGMA for 6 andsAmMPI for 900; Smyth shows Q-shap&dPPA and Touavtagpuiiidng

shows Z-shapedopPpPA for 90. Barry 1997 (right) gives the Library of Congress romanization for

Greek, and showsTIGMA andSIGMA-TAU for 6, Z-shapecdoprPPAfor 90, andsAmPI for 900.

Biew CARDINAL 1 o dvag, wia - d, dva /
, ) 2 g 80, duvo a 1
I o' €s, pla, & one 3 Y psts, Tola B/ 2

2 B' Vo two 4 & 1éoczpeis, téoaspa /
. - , b € néyee v 3

8 ¥ rpels, tola three p - it p
4 & rérrapes, Térrapa 7 t Spra (fnvd) 6 4

, 5 8 n Sxre> /

TE a; €

5 ¢ “_ésﬂuv pes, Téraapa) 9 & dovia, bwid € , 5
o 10 v r?sxa ¢’ or ot 6

6 $ ¥§ 11 T dvvexa ’
7 { éwré 12 B dddsxa L 7

8 P 13 Ww dsxarpia |’] 7 8

n  oxTR 14 .3 dsxarécosga
9 0 évvéa 15 e’ Ssxanivie 9 / 9
10 vV Séka 16 s’ dexadle (Jexdi)
1w e 1; N4 gcmuqmi (Bsxasnsa) l/ 10
v 1 '’ sxaoytd
12 f' 8dBexa ;g l.ﬁ" d:xam:'a, Banasyvia l(]l 11
. ’ - x &lx00t /
13 vy ‘I’PZI-S (TP‘G) xal 8éka 21 %0’ &lxo0s #vas, eixoor pla, x 20
or Tpetrkaibeka) stxoot dva /
’ : . ; xa
14 1§ térrapes (térrapa) kal 2 slwoos diio / 21
Séxa. gg x«il sixoos tela XB 22
ToLdria
15 1€ mevrexalSexa 40 w oagdvia )\/ 30
16 ' éxalBexa (for Exalbexa g ’E' :’;’l':::“ U / 40
103) 70 o’ v Efdopnvia v / 50
17 o émrakalSexa 80 .3 dybdévea p
18 vy oxrwkalbeka 133 2’ ;::;Z"a g 60
’ /

19 te, dvveaxalbeka 101 oo’ Exazéy dvag, fxavé pla 0 70

20 4 t’(KOU’t(v) ) Sxarov fva n/ 80

21 xa' ¢ls kal elkooi(v) or 102 op’ éxard ddo /

' koot (kal) els 120 o' Sxatdy elrooi b/ 90
’ 121 oxa’ Exaroy eixooe Evag /

80 h, fptéxo‘:'ra 200 o Siaxdotor, Siandoieg, dra- p 100

40 p TerTapikovra xdoa o’ 200

50 v wtvfﬁxovfa 300 v To{t)axdator, vo(t)axdoess, / 300

60 E’ égv']xov'ru. 1olt)axdoia T /

70 o & Bsop‘ Axovra 400 v uz‘izzzzx‘;z‘,a Terpaxdotss, v , 400

80 =« éySOﬁxov-ru. 500 @ mevraxdoor, mevraxdoieg, @ 500

. neviaxdoia /

90 ?, %V‘VﬁKov‘ra 600 % $kaxdoror, fkaxdoies, &- X 600
100 o’ éxaTdv Eaxdoua ‘P/ 700
200 o' Suakdoior, -as, - 700 ' Epraxdooe, E@raxdoies, /

300 T rpuikéoior 400 . | fgrandora u’/ 800
, [ dyvaxdacor, OSyraxdoiss,
400 v TeTpakdoiot 151 andoea v ¢ Y 900
500 ¢° mevraxdoior 900 D rvaxdowoc, dwviandos, ,Q 1000
600 " éaxdoior Svviaxdora
700 ‘;' effr‘ra.xéo-c.ou. 1000 K ylheoe, yikees, yilia
s . 2000 B b0 yrheddes
800 ' okTakéoLOL 3000 g voste yeluddes
900 W évaxdoior 10.000 K Béxa yiliddes
1,000 ,a xtAiwo, -a, -a 100.000 0 §xazé yliddes
2,000 B Surxtioe 200.000 K &a:«faw; zdlzddeg
1.000.000 &va frazouudpio
3,000 Y Tgth)‘wl 1.000.000.000 #va Sioexazopubpro
10,000 N pUptoy, -at, -a 1.000.000.000.000 $va ToioexatopubgLo
20,000 x Sta'p.i:{pto;
100,000 ,p Bexakiopdpio

Faulmann 1990 (1880) showssAMMA or STIGMA for 6, Q-shape@opPpPAfor 90, andsAMPI for
900.

Erganzende Zahlzeichen: F oder ¢ 6, Q@ 90, 7 900.

The New Hellenic font contains a number of interesting glyphs, such as capitay/siasilh, Z-
shapedkOPPA, SAMPI, capital lunateEPSILON small “missing-link” KOPPA (or STIGMA?), small
STIGMA, small/capitabiIGAMMA , small/capital arrow-shapedmPI (?), a kind of square bracket, Q-
shapedkoOPPA and variants 0BETA, ZETA, THETA, and an indeterminate sign (Macrakis 1996:143).

ABFAEZHOIKAMNZOTPETYOXYWSAWH
aPydegnbuAuvompoTugyyes
1234567890 S5-Qeo—4 ¢ GSFFC 198 {92
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Mylonas’ Euclid fonts contain a range of archaic Greek letters: note capital and small ligature
small DIGAMMA, STIGMA, SAMPI, Z-shapedkoPPA and aDELTA-RHO ligature used in the last
century for the measurdrami, which Mylonas proposes to be used for thRRACHMA SIGN

(Macrakis 1996:234).
ABI'AFZHOIK AMNZOIIPETYD X WS
apydeChbcipvonpogtvpyyows Fephp
ABMAEZHOIKAMNZOMPITYOXWQS
aBydelniikAuvEompocTudxPws Feahp
ABMAEZHOIKAMNZIOMPZTYDXWYQ

aBydetnbkApvEonpogTudxPws Feahp

The Missing Link

The texts examined show that Q-shapewpPA can be found in both alphabetic and numeric
contexts, but they do not show Z-shapemPprA in alphabetic use at all. What appears to have
happened is that Q-shapedPPA became written more or less in a single penstroke, and that later

the curved bowl of th&opPPA became straightened.

An example of this can be seen in Derolez’s 1954 reproduction of a Greek alphabet in a text called
De origine litterarum appearing in a set of manuscripts dating from the early 9th century onwards.
Though the names of the Greek letters were distorted during the manuscript copying, one can see
STIGMA (called EPISINON here) for 65 (VI), a transitionakOPPA (called COFE here) for 90
(LXXXX), and sAMPI (calledENNACOSEhere) for 900 (DCCCC).

alfa  beta gamma delta e brevis cPl'smon zeta eta theta

AL Gl A€ S LHEE

1 IH [11]] vi viE o ovie vt

fota Lappa lauta moy noy X! obrev;s P' cofe ro

T HKINGMGNE O T (P

X XX XXX XXXX L LXX LXXX LXXxx ¢

5|mma tau oy l"ll CL\I PSl olonga ennacose CI"I le

sC I de>chX N 1 P

cC ccc CCCC D DC DCC DCCC  DCCCC M

Note thaty GOTHIC LETTER NINETY and ™ GOTHIC LETTER NINE HUNDREDwere based on the
same graphemic model as the original sourc®®origine litterarum

Perhaps most interesting with regard to the development of Q-skapedto Z-shape&oPPA
is the setting of this “operkOPPAIN type, in 17th- and 18th-century Greek texts.
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Text reading, oyxqp . Toviip 3. (1692 loulio 12), in a bookplate belonging to Chioti
Pantaleontos Kalliarchos, Plate 143 (fr&mvpoowavog et al. 1986). The full sample is shown

following. _
gyy@’. Punlp "

I‘]"r]u‘; o xard th Tt mperworrly ‘Operply . droverase-
g o Tovpary TH, & Tk LleTpapyny v Kuvsaerremiseeg Tu-
Eoropaling BheTadn ot 73 maplv BiBhiov yasiypale, Em.
g Tipd Erippalopae ix v [Telmravaxroba@iriciy darpi xr.
B ulaisSy eplv Taex 78 Eftyurdre ::;gx:.-ﬂ; [ares Basciama T
g 0 LQisgw v Turoypallag radmg ' o ag pe migsys 1 B
B vy dyiy duin Cexbemz . b 7F ToumaE Aasekied , expidy i
moixbiiwg . o (B mwhirieg v Talg dpyammeiag . AT bR L
sPpmrpuiiy Tois wiirky K analsay
alad . EerrgSaly oy,

e ghow Oipd '-’l,._:-xuff—.'r::n'r:.; Kumemimritaug wizg P
TELRE T R N E s

Aty Earlg piydly Seeppsmigy .

w = i k]
y

.

s

i"'l

Duore e Rufine Taxne .
Al 1oy Xeordepty ludvor; Kapar®ip whyug
iesuhmrsg

FRE ML RS R AR R A

FIFTREARYEER PR

Text reading, o0 . Zemteufolov vy . (1799 Septemvriou 13), date of the publication of
Emtoun Avyovotivov, Plate 125 (fromKovuaguavog et al. 1986). The full sample is shown
following.

abyd . Zerrepfois 1y,

L o h

&
Iit

id
.'{r,
1‘: l'
.

S
F

.-’

el

Exl?ﬁtnlem: Calliarhi

edic: Doce: Celsizsimi:

Fﬁtlpﬂwrﬁlﬂlhﬂi:

= e
Ay
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Conclusion

Although the Q-shapekiopPPAaand Z-shapedorPPAare identical historically, they have diverged
in modern use. Stathopoulos’ assertion that Q-shepeaawould not be understood in legislative
contexts should be taken seriously, and two new charaG@REEK CAPITAL LETTER NUMERIC
KOPPAandGREEK SMALL LETTER NUMERIC KOPPAshould be added to the UCS. Although both Q-
shapedoPPA and Z-shape®&OPPA can be found with numeric values, this does not significantly
add any ambiguity to the situation, since bsaMA andDIGAMMA are used with numeric values
— andsTIGMA would never be used to represent /w/ in early Greek dialect texts. | would consider
that glyph-selection techniques (as opposed to character encoding) would not, ultimately, satisfy the
user community with regard to these forms (since they do not generally recognize the identity of the
characters), and that therefore the new characters should be added to the UCS.
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Annex: A paper by Yannis Haralambous contributing to the discussion.
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