
A COMPUTER ANAL YSIS OF IONIC CAPIT ALS 

L I:N"TRODUCTIO� 

The purpose of thb paper is a deductive statistic·al study of a gin•n set of Ionic capitals . 
It iR an o b\·ious aud legit imate quest ion to ask : why a deduct in• analysis rather than an i nduc-
tive onr , which is clesirable for any t hereoret ical inYesti�at ion . 

· 

We must state from the beginning that t he start ing point of this  study i s  the corpus of 
data measurement s  on Ionic capit als gatherecl by Dinu Theodorescu 1. This collection contain,; 
numerica! informat ion on 82 actual Ionic capitals clescribed by 75 variables referring to spatial 
composit ion and det ails of sculptural st yle . ' 

The application of an inductive statistics requires a detailcd knowledg-e of the distri­
butional qua1ities of the popu!at ions to  which we apply t he i nferences and a complete control of 
the formation of the samples from which we infer. Nonf' of these requirements a i e  met in our 
case, and more funclamentally we have no possibility t o  observe tlw eut ire popula1 ion of ex isting 
Ionic capitals and carc>fully define how our sample was extracted in a way t hat ma kes it possible 
to use meaningful inferenc e statist i c s . . 

In a deduet im analysis we have no a priori assumpt ions t hat we cannot control . \Ye ha'e 
at our di sposal a definite system of archaeological obJect s described by a definite set of variables .  
All restrict ions antl limitations refer onlv t o  t he dat a and this  leaves us  i n  full cont rol to use 
stat ist ica} methods properly . 

· 

Faced with a 1 rE"mendous quantity of numerica! data , we try t o  extract only t he "im­
portant" information necessary for further analysis and interpret at ion of t he strud ure and evo­
lution of Ion ic eapit uls în a large geographical are a .  

1-'here i s  also an i mmediate reason that makes such an analysis necessary. Foui· Ionic 
capitals originat ing from Histria, that had been in archaeological st orage for some t ime, have been 
investigated recently. Another Histrian capital had already been investigat ed by D inu Theodo­
rescu and i ncludecl i n  the data corpus support ing this study . 

Theodorescu's study î s  based on a method known as the graphical matrix methocl that has 
been worked out and de,reloped by .T. Bertin�. For a brief cliscussion on t he method, a .clearer 
definition of t he t nrnR i s  needc>d. The question i s  how to clas8ify a collection of it ems ( where item 
means somE>thing nry general) st arting from a given number of characteristics (variables) .  In the 
best of sit uations ,  thei;e variables can he codified numerically i n  an unambiguous way, so that a 
matri x i s  obtainPd i ncluding on each row a given item, and 011 each column thf' answer for 
that item to  a gi\·m quE"stion from among the \·ariahles. Of coorse, should the codification of the 
variables be changed, the matrix we obtai n is altogether different .  However, it is boped that , in 
most cases, t he relevant correlations between items · can be presernd from which a consistent 
classificat ion or perhaps a relE' nrnt structure i n  the item syRtem aK a whole should be deduced. 
In archaeology , t he purpose is mainly a Rtraightforward seriation of the itt>ms in t errus of a con­
t inuit y  parameter which is commonly associated with t he chronology (or evolut ion) of t he item 
systf'm. In the case of a presence / absence matrix or of abundanee mat riX ,  a thorough mathe­
matical t hf'ory of :";c>riat ion and a Flignificant number of algorit hms leading to a sat  isfactor�· solution 
of t he problem are available 3• 

· 

In pri1wiple , any such algorit hm int roduces a special t ype of dist aace between items and 
an at imonot on ic funct ion of t hat dista.nce known as similarit y. Using florne t ypical tec hniques into 
the details of w h i e h  WP �hall not go right now, thc Rimilarity matrix i s  eonYPI"ted t o  a Robinson 
configuration whieh i s  t he f inal rN1ult of the algorit hm . 

1 D. Theodore�cu, Le chapiteau ionique grec, esaai mono­
(lraphlqu e, Genhe, 1 980. 

1 .J . Berlin, Semiologie graphique, l'ariH, 1 1173. 
DAC I A , ::\° .  S„ toml' XXX I \", Bncarcst, 1 990, p. 77 - 110 

3 .l-iuthematic.Y in Ilie .'1rdiatologfru/ and H islurical Sciw­ces. (ed�. F. R Hodson, D. G. Kendilll and P. Tdutu), Edln-
burgh. See e .g. Kendall 's paper, p. 215. 

· 
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The technique employed by Theodorescu rauges withiu t his  lat ter dass of rnet hud:i . lt 
i s  worth nothing that al1 matriccs cannot be brought t o  a perfect Hobinson shape. For archaeolo­
gkal purposes, an approximate solution of the probkm still haYe some merit. 

In view of the current influence of widespread computer use, t he mere Sl•riation of a 
co llection of archaeological items is no longer satisfactory. At present, some extremely sophisticated 
techniques such as correspondence analysis (CA), principal components ( POA), principal coordi­
nates ( PCO), multidimensional scaling (MDS), all of which range within a broader class k.nown 
as Factor Analysis (F.A), have become available to archaeology and are applied to a variety of 
archaeological problems. Another method, called nonmetric multidimensional scaling ( NMDS), 
that does not fall into FA class, but produces practically the sarne kind of output informat.ion 
ie also in current use. 

Unfortuna.tely, in classica.l architecture, only one case ' of partial application of such me­
thods bas been reported so far, namely A.-M. Collombier's POA investigation on the same data 
corpus. 

Wha.t we intend to do below is  use the whole mathematical arsenal available for a statis­
tica! investigation on Ionic capita.ls. The results obtaim:d by Theodorescu and Collombier shall be 
rega.rded both ae a guide a.nd as a further check of our mai n conclusions. 

2. THE DATA 

Theodoreecu's collection consista of 82 actual Ionic capitala that have been collected 
uniformly from four la.rge traditional geographic areas as follows : 22 from Asia Minor (AM), 21 
from Aegean ( E), 29 from Continental Greece (C) and 10 from ·western Greece ( GO). From a chro­
nological viewpoint, their distribution is asymmetrical as 73 of them date back from .a. period 
e o.rlier than 330 n. O. while only 9 of them come from a later period. So, we are dealing with a. 
capital sample that can be regarded as representative for a rather Jong time span from archaism 
to classicism. 

To describe these 82 capitala 75 variables have been used that fa.ll into two distinct sete : 
(a) the so-called "quantitative" set consista of 25 ratios referring t o  14 ba.sic dimensiona 
that define the volumetric composition of a capital ; these variables are sufficient for the sche� 
ma.tic characterization of any capital ; (b) the further 50 variables (the "qualitative" or "style" 
flet) refer to sculptural details, thus giving a full architectural picture of the capital. 

Unfortunately, a complete description including all 75 variables is not availa.ble for 
every capital. Some of the variables could not be observed due to the poor state of the items, 
and others have been lost because they have not been reported. Even though some mathematical 
procedures can be used to reconstitute the missing variables, we thought such operation might 
have been too assuming for our case, so we have had to do without 12 items (2-3 ; 10-11 ; 16 ; 
24 ; 35 -36 ; 47 -48 ; 53 ; and 61). It ia a quite important loss in view of the overall number, sma.11 
as it is. The rema.ining items have been renumbered from 1 to 70. 

Out of the 25 "quantitative" variablcs, we have kept along only 17 , as we decidcd to 
give up all ratios that included abacus elements. According to Collombier, the abacus is not a. 
relevant element in the structure of Ionic capital. Variable no. 8 i .e. the stress transmission angle 
(:it ) ,  bas been rt>placed by the tangent of t hat :mgle whirh is a strictly monotonie functfon. We left. trivially correlatcd Yariables out of que8t ion . For i nst aneP,  i t  is obvious t hat A =  E + D + D 
(using· Tbeodoreseu's denotat iom;,  sec Fig. la ) .  

Moreover, w e  took upon ourselYe� to  1�01Te<' ! somC' l ittle printing l'ITor,.; i11 t he original 
table (e .g. A/L cannot he 0.�28 with i t f'rn Kantla 42)  aud a few n1lues haw heen updated 6• 

In exchange, we thought it most usefnl that a new Yariablc, G/A be i ntroduced, t.aking 
iuto account the relevance of t hat rat io for tht> genc•ral eomposit ion of the mai n  front of t he capital . 
Fonr further capitals from Histria 6, two fr nm Priene and one from Labranda 7 havC' bC'en added 
t o  the original 70, Ho a final list of 77 Ionic capitals has been obtained (sC"C" Table 1) .  

4 A . - :\1 . Collomhicr. Ht•vue Archeologit1 11t', 1 98:1. 1 ,  
p .  7 9  --96. 

1 Data for Ercch t!'urn (no. 50) and l lalicarnassus (no.  
1 1 )  takcn fr"om W. Hoepfncr, Bathron, Belt rage zur Archi­
tektur uncf ver\vandttn Kilnslen, Saarhruckcr Studlen zur 
Arrhăologie and Altrn Ceschichte, 3, 1 988, p. 227. · and 
W .  Hoepfner, E .  - 1. .  Schwnndner, Haus und Stad/ im Rlmsi­schrn Griechenland, :\lilnehen, 1 986, p .  161 - 166. 

6 Thr data for Hi�triun capitals no.  71, 72, 7:l ha\'c brl'n 

puhlishecl rlsrwhcre (sec infra note :W -- 27). Tlll' data ( ln 
ceutimetrcs) for rapital no.  74 are : A =� 74.3 ; H = 53.8 ; 
C = 54. ; C ' ··� 59. ; B = 58.8 ; F = 50. ; H •= 56.2 ; E = 

� 30.3 -; L = 1 6..l ; .1\1 = 3.2 ; K = 6.8 ; J �� \J.6 ; I = 13. ; 
G = 23.6 ; D = 22. ; \he Yo\ u \ c  climensions rcpresent a 
reronstitntion att cmp l .  

' The new introduced capitals are from l'ril'ne a n d  Lab­
randa ; data taken from W. Horpfner, E . - L. Scbwandner, 
lip. cil„ loc.  c i t .  
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To avoid :-1ir.P effec t s ,  all "quant itative ' '  va.riables han! been rescalrd in a Himplc rnanner 
following a suggcst ion by Collombier , so t lrnt only t lwir ra nks have been rC'tained for a naly�i s .  Also : 
the "st yle " set of variables will be discussnl in a subsf'quent paragraph . 

3. C'ORRESPONDEXCE ANALYSIS OF Q"CAN'.l'l'l'ATIYE YAilIADLES 

As suggested by Bolviken ct al. 8 a.ncl au ent i rP series of 8candinavian archaculogir>ts 9, 
the method of correspondence analyr>is seems to  he onC' of t hc most promiHing tools for analysing 
archaeological data of abundance or presence/abf.'('llce typc. \Ye do not intend to descrioo the 
method in  detaih1, howev('r some features of t  bis method ar(' to he emphasized . 

Correspondence analysis bC'longs to the largC' group of dat.a. reduction methcds. The original 
imput matrix X i s  transformed by a rather complex Rcaling proccdure i nto a nrntrix A, and then 
the eigenmodes of the ov('rlap mat rix A' A a11d AA' are found by i>tandard techniques . A very nice 
feature of this method is  the symmetrical treatment of nnits and variables , which ean be analysed 
together i n  the same low- dimemional space spann<'d by very first eigenveC'tors. 

IJet X be the i nput matrix with rows correspondi� to nnits and column1< eorresponding to  
va.riables. The CA method defines avera.ge profiles , the expected unit profile ( E VP), a.nd the ex­
pected variable profile ( EVP) in terms of column inarginals and row marginals, respectively. The 
method draws a "plane" (a low dimensional variety) through EUP in the direct ion of the maximal 
variation of points and the rrduced material can be obtained as projections of points onto this 
plane. According t o Bolviken , there are three main properties of these plot s : (a )  t lw total varia.tion 
of the data can be divided iuto contributions from ea.eh principal axis and eonseL1uent.ly each plot 
can be judged on its percentage contribnt ion t o  the total ; (b )  variables contribute with a certain 
amount. to t he explanat ion of each axis and this reveals their importance ; ( c )  the relative posi­
tions of units and variables in t he plots can he used for clrniter identificat.ion or i>eriation effects, 

The latter property is of a great importance for t.lie a.nalysis of a real archaeological situa­
tion. Other methcds such as .MDS and PCA may also be ui!ed to reveal both clustering and seria­
tion. However , PCA requires data with normal distribution and MDS uses a questionable i ngre­
dient., the similarity coefficient . With CA we have another method to analysc t he structure of the 
data and t he results of all these methods can be correla l e d  together to draw some meaningful 
conclusions. 

Fig. 1 presenti! t hc plot of the first two principal axes from CA. These axes account for 
39.6% and 25. 9 %  respcct ively, from t he total variation of the data. The third axis contribntes 
with 11 %, giving a t ot al explanation of a bont 77 %, so t h_�t a d iscussion based on the first three 
a.xes seems to bc sat isfact ory. . 

A direct examination of the unit distribution in Fig. 1 evidences a complicated combina­
t ion of seriation , expressrd by the general V-shaped form a.ml �trong clnst ering effect s . The same 
is true for Yariables i n Fig. 2. 

· 

Clustering effects arC' most prominent. .Although the division into clusters of units i s  quite 
clear, we have considered it necesimry to introduce a precise method to ohtain not only the cluster 
composit ion , but also the form of cluster, degree of homog·eneity, cent Pr, radius, satellites, out­
liers , etc . For this reason, we intrcduee a one-body denflity, a funct ion of two variables, ddined 
as follows : 

Let ( x i ,  yi) ,  i = 1, 2, . . . N be the coordinates of N points in a plane, then t he number 
of point s per unit area in an arbit rary point (x ,  y) is : 

� F (x ,  y) = A :E exp{ -a.[(x-xi)u2 + o · - yi)o2)]} 
i�� I 

where a i ;.; a parameter and A t he normalisat ion constant, obtained (for fixed a) from t he condition : 

00 00 � � p( x ,  y) dx dy == S 
-.x> - :;o  

Parameter a Î ;'I  free and rt:'flert s  the degree of geomctrical corrt>lut io11 W C'  want t o introduce . 
Por large valueR of t hil' paramet c>r we obtain a homogPne<rns densit y and for small oneR, the 

8 E. Bol\'lken et ol . ,  World Archeology, H. 1 982, 1 .  p. 41 . 9 J.Jultlvariale .·lrclwco/o{Jy. .Yumerical A.pproaches in Sca11di11m1ia11 A rclweo/oy!J, A. Archus, l!JSR. 
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D . TH . 
EPH 1 
EPH 4 . EPti 5 
EPH 6 
EPH 7 
DID 8 
DID 9 
DID 1 2  
D I D  1 3  HAL 1 4  
HAL . 1 5  
XAN 1 7  
PAI 18 
PAI 19 
SAR 20 
MAG 2 1  
PER 22 
DELP 23

1 
DEL 25 
DEL 26 
DEL 27

1 
DEL 28 
DEL 29 
DEL 30 DEL 31 
SAM 32 
SAM 33 
CHI 34 
LES 37 
TH� 38 
THA 39 
THA 40 
SAL 4 1  
KAV 42 
H I S  43 
ATH 44 
ATH 45 
ATH 46 
ATH 49 
ATH 50 
ATH 5 1  
ATH 5 2  
ATH 54 
ATH 55 
ATH 56 
ATH 57 
ATH 58 
ATH 5 9  
ATH 60 
ATH 62 
ATH 63 
ATH 64 
ERE 65 
MAR 66 
DELP 67 
CAP 68 
OLY 69 
OLY 7 0  
OLY 7 1  
OLY 72 
MAR 73 
PAE 74 
GEL · 75 
SYA 7 6  
LOC 77 
SEL 78 
SEL 7 9 
SEL 80 
SEL 8 1  
SEL 82 
H I S  C40 
H I S  A 1 1 1  
H IS C34 
H I S  co 

. PfAIENE 
PR IENE 
LABA 

M . M-C 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7 
1 8  
1 9  
2 0  
2 1  22 
23 
24 
25 
26 
27 
20 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 40 
4 1  
42 
43 
44 
45 
46 
47 4A 4 9 
50 
5 1  
5 2  
5 3  
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
69 7 0 7 1 
7 2  
73 
74 
75 

'l'ablr I 
�umerical Yalncs of lhc quanli la l  ÎH variablt•s : thc ohl numbering (D. Th) and the rww one (M. M-C) 

A/8 : C/8 1 F/8 1 C/A I A/H I C/H i F/H I t g  „: �/ E I F/G ! A/L I K/L 

I 
J/L 

I 
I / L

I 
G/D I. „. ;„, G/A 

2 . 7 75 1 1 . 785 .1 . 830 .0 . 643 .2 . 1 7 0 1 1 . 395 : 1 . 430 1 !Jo; 37 4 1 0 . 297 1 . 62 5  1 . 940 1 4 . 0 40 . 0 . 627 . 0 . 37 2 . 0 . 762 : 1 . 1 42 1 1 . 1 6 5  .0 . 339 
1 . 68 1  
1 . 565 
1 . 800 
1 . 580 
2 . 500 
2 . 050 
1 . 420 
1 . 500 
1 . 9 40 
1 .  4 9 4  1 .  570 
1 . 500 
1 . 6 40 
! . 5 70 
1 . 5 1 2  
1 . 63 2  
2 . 640 ' 2  . 1 80 2 .  7 � v  
1 . 7 50 2 . 0 90 
2 . 1 50 
2 . 0 0 0 
1 . 7 30 2 . 1 5 0  2 .  1 20 
2 . 600 
1 . 6 66 
2 . 0 3C 
2 . 1 42 
2 . 780 
2 . 300 
2 . 4J G  

I 2 . 1 38 
I 2 . 1 1 0 

1 . 885 
2 . 580 
1 . 530 
1 . 5 60 i . 7 40 
1 . 52 5  
1 . 530 
1 . 8 1 0  1 . 820 
1 . 660 
1 . 660 
1 . 660 
1 . 680 
1 . 6 35 
1 . 597 
1 . 475 

1 . 63 
1 .  63 
1 .  67 

1 . 535 
1 .  5 

1 . 2 4 
1 .  6 1  
1 .  48 
2 . 05 
2 . 32 
2 . 30 

1 . 685 
1 . 60 

1 . 675 
1 .  49 

1 . 605 
1 .  7 

1 .  55 
1 . 6�3 
1 . 5 94 � .  367 
1 . 38 1  
1 . 53 1  

1 . 1 7 6  
1 . 0 33 
1 . 20 0  
1 . 0 95 
2 . 00 0  
1 . 453 
1 . 0 40 .1 .  O:JO 
1 . 522 l . 0 00 
0 . 990 1 . 000 
1 . 1 28 1 . 0 �0 
1 . 0 00 
1 . 1 90 
2 . 200 
1 . r- 1 0  
2 . 000 
1 .  540 
1 . 350 1 . �jtjQ 
1 . 360 O .  S ?. :) 
i . 765 1 . 1 4 1) 1 . 7 4 5  1 . 065 
1 . 3 1 5  1 .  285 
1 . �90 
i . 67 5 
1 . 7 30 
1 . 620 
.1 . 590 1 .  3 1 5  1 . 830 
1 . 000 
0 . 970 j .  235 i .  O G !J  
i . 0 70 
1 . 245 
i . 137 
1 . 20 0  
1 . 1 0 0  .1 . 060 .1 .  1 33 
i . 175 
1 . 1 30 

0 . 97 
1 . 255 
1 . 0 93 
1 . 0 22 
0 . 983 

1 .  o 
0 . 92 
1 . 06 
1 .  0 1  

1 . 7 55 
1 . 65 
1 .  82 
1 .  6 1  
1 . 5 3 

1 .  6 1 7  
1 . 285 
1 . •  129 

1 .  16 
1 .  o 1 . 052 
1 .  o 

0 . 985 
1 . 0 0 0  
1 . 0 0 0  

1 . 0 7 9  0 . 699 
1 .  0 -� 2  0 . 693 
1 . 1 6 7  0 . b 83 
1 . 0 0 5  0 . 69 5  
1 . :530 0 . 800 
1 . 340 0 . 708 
0 . 925 0 . 765 
0 . 990 0 . 685 
1 . 0 (i7 0 . 785 
0 . 993 0 . 669 O . B9U C . 630 
0 . 998 0 . 665 
1 . 1 80 0 . 687 
1 . 0 0 0  0 . 668 
0 . 994 o . 67 7  
1 . 1 1 5 0 . 7 30 
1 . 890 0 . 835 
1 . 350 0 . 7 4 4  
1 .  E-:t O  o .  7.35 
1 .  ·rn o 0 . 880 1 .  ;:i· o 0 . 6 45 1 .  �. 20 o .  725 
1 .  2 �-iO O . E 45 
0 . 960 0 . :530 
1 . 450 0 . 822 
1 . J��o 0 . 565 
1 . 690 : . .  670 
1 .  0'10 0 . 6 40 
1 .  1 �i 0  0 . 633 
1 . 1 90 0 . 60 :1  
1 . 7 00 o .  or�O 
1 . 32� " 7 �. 3  V i . 3 fi �) c ·.-: ·,„· 3 i .  :::io (1 . 7 1 2  1 .  1 / 3  0 . 7 85 :i .  1 7 0  O .  7 C! O  
1 . 590 o .  7 ·'.' '� 
o .  P,�J3 ('• . '.:: ; · j  
0 O C T  . .... ... J . • o 5.":�0 
1 .  1 <�t.i o .  7 :t 1J 0 . 950 0 . 554 
0 . 9?3 C . G7 0  
1 . 0 82 0 . 68� :l . 1 i 0  0 . 625 
1 .  0 4 4  0 . 6 82 
1 .  048 0 . 680 
1 . 0 5 0  0 . 638 
1 . Oc�5 0 . 676 
0 . 98 0  0 . 7 24 
0 . 9 1 5  0 . 70 8 

0 . 88 o .  63•' 0 . 695 C . 77 
1 .  o •, ::,  0 . 52 o .  �l6 0 . 6 ! 2  
0 . 88 2 0 . 6 45 

0 . 9 4 0 . f:i 7 
0 . 82 5  0 . 7 4 1 .  j. �!5 0 . 5 66 
0 . 9 7 5  0 . 685 

1 . 29 0 . 85 4  
1 . :l 7  o .  7 0 7  
1 .  4 3  C . 7 1 
1 .  1 3  0 . 955 
1 . 0 8 0 . !:155 

0 . 99 8  0 . 995 O . �H C . 862 
0 . 9 5 0 . 8G7 i .  o e; a 0 . 68 3  

0 . 96 3  0 . 13118 
1 . 0 0 2  C . 6 48 
0 . 9 7 2  0 . 6? 7  
0 . 90 4  o .  7 2 0  
0 . 92 9  0 . 7? /  
1 . 0 1 5  c .  f5!J3 

1 . 667 
1 . 500 
1 .  982 
1 . 455 
2 . 30 0  
1 . 8 42 1 .  430 �- . 490 
2 . 338 
1 . 495 
1 . 7 40 
1 . 62 1  
1 . 639 
1 .  6 10 
l . '.537 
1 . 632 2 . 5 40 
2 . 580 
2 . 840 
2 . 430 2 . CSC 2 . 060 
1 . 940 i .  8 :J (l  
1 . 830 
2 .  i ?O 
2 . 62 C  !. . S L O  
2 . 030 2 .  3 '.iO 
2 .  i C O  2 .  6c'O 2 . 9Cl0 
2 . 200 
1 . 9 40 2 .  / jO  
?. . C:50 '. . 1 1 0  i . S OO i .  82�· :1. .  fi7 5  j_ . '3 45 1 .  8 � 5  1 . 7 85 
1 .  730 
1 . 80 0  
i . 835 
1 . 680 
1 . 73C i . 7 40 
i . 46 1  

1 .  7 :t  
1 .  9 1  1 . 9� 
1 . n  
1 .  5 �  1 . 24 1 . 4j 1 .  55 
2 .  :1 5  
;,; . 2 3  
2 . 32 
1 .  1: 1 .  7 2  
1 .  9 9  � .  63 � . / 6 3  i . 7 ) �  1 .  59 j ,  . �· "· i', 

� . . 04�� 1 . :: 7 ..;  
1 . ] 2 2  :t .  ;;.: 7 3  

1 . 1 64 
1 . 040 
1 . 350 
1 .  0 1 0  
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A COMPUTER ANALY�IS OF IONIC CAPITAL$ 
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Fig. 2 .  - Plot ot tlrst two princ ipal nxes from CA. D istrltulion of variuble_s . 
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densi ty takes significant values only in t he i>tl' ict  v icinity of the poi nts .  By moving parnmeter ii 
between these e x tremes , we obtain a dynamic picturn of cluster format ion . In Fig. 1, with an 
optimal choice of parameter a (of the order of "" 0.05) t he densi ty function is presented as contoru' 
plots, revealing all characterist.ics ment.ioned above. In Fig. 3 we have a 3-dimensionaJ picture of 
the density function, stressing the comple x i t y  of the cluster identifica.tion problem. 

The OA plot of the first principal axes can alsa be used far solv ing the seriat.ion problem . 
However, the first axis accounts for only 40 % from the total variation of the data and for this 
reason we expect so'nie difficnltics. The units and variables were seriated according to theit first 
CA coordinat.e . By coding t he variables into t hree "colours" (open signature for low values, hatch­
ed signature for medium values and heavy signature for high values) vie obta.in the pattern from 
Fig. 4. This fignre alsa givcs full i nformation 9n the numbering, the source and time classificntion 
of the Ionic ca.pit!ils according to Dinu Theodorescu (on the right hand ) and thc new numberi ng 
utilized throughout this pa.per (on the left hand),.  The first impre8sion created by this figure is  
that of an approximate Robinson matrix with black (heavy) signn.tures (i.e. high va.lues of  the 
variables)  loca-ted on the main diagonal. Going from top to bottom , we also observe a. olea.r time 

I - c, 2527 
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effect in this matri x : hellenistic capitals at the t op, classical in the middle and archaic at the 
bottom. We shall retmn to this problem later. 

The contribution by which variables accounted for eah axes can be extract ed from Fig. 5 .  
Cl1hi.· diagram suggests that only few variables cont1ibute esscentially t o  the explanation of the 
first principal three axes. This is especially tţ'Ue for axis 2 and 3, where groups of about four 

o „ 

o ,., 

IT) o C: N 
QJ o 

o ... 

·'71 
· ' 
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Fig.  3 .  - 3-dimensional plot of point density distribution of fig. 1 .  

variables cover 7 O % and 7 8 % 
of t he total, respectively. The 
explanation for the first axis 
seems to be shared by a large 
group of variables, as the four 
most prominent contributors, 
namely A/L, I/L, C/H, C/B only 
account for 58 %. This aspect 
probably explains the pattern 
in Fig. 4 which is entirely based 
on projections of units and vari­
ables onto the first CA axis. 

4. COMPARISON OF CA 
WITH OTHER METHODS 

As a first check, we com­
pare .the CA results with similar 
plots given by other data reduc­
t ion methods : MDS, PCA and 
NMDS. Amathematical descri p-
tion of these methods is beside 
the scope of this pa per. The rea­
der may consult ,for example 
the paper of Mardia et al 10. 

Multidimensional scaling constructs a configumtion of N points in Euclidean space using 
informat ion on distances between the N items. However, the distances need not be based on 
Euclidean definition and can represent many types of dissimilarities between the items. In some 
cases, only similarities are available, but these can be converted into distances by a standard 
transformation.  In om case, the Ionic capitals are ob ervable as N = 77 points in a 18-dimensional 
space. Certainly, many of these dimensions are redundant and any distance matrix based on these 
coordinates will be non-Euclidean. 

Bearing in roind this o bservation, we have performed two MDS calculations : one based 
on Euclidean distance (Fig. 6) and another based on chi-square distance ( Fig. 7 ) .  Both figures 
present the plot of the first two principal axes, suitably reflected to fit the configuration produced 
by CA. We point out în these figures the main clusters defined by CA. 

Concerning Fig. 6 we observe a good enough similarity with Fig. 1.  The first CA axis 
and first MDS axis are strongly correlated , so a seriation based on MDS gives similar results 
as. t.hose in,Fjg. 4. The outliers, namely capitals 14,  17,  18, 25 and 58 are clearly sepai;:ated from 
t4e bulk. Nevertheles� , the Euclidean MDS plot is much more agglomerated , with clusters that 
are less· well separated. The interna! structure of each cluster îs significantly changed .  For example, 
the capitals 67 and 681 members of CA cluster III are shifted strongly towards cluster · VIII ; 
cluster II is virtually divided into two subclusters. The only cluster w hich gets consolidat ed în 
its structilre îs cluster IX, with Hellenistic components.  We shall resume all of these problems in a 
subsequent paragraph. . . · 

In the plot of Fig. 7 ,  the MDS îs performed with chi-square distances as dissimilarities� 
This plot fits the CA result. perfectly, as both methods are· based on the ame type of correlation 
between item . A single difference concerns the outliers 14, 18, 25 and 58 which are shift€d much 
8trongly from the rest . 

· 

The main objective of all data Teduction methods is the determination of a minimum set 
of independent variables , necessary t o  account for the r€dundant set of observed variables. PCA 
is ideally suited t o  deal

. 
with this problem , when the redlindancy of t he obs�rved variables i s  

1° K.V. Mardia, J.T. Kent, J.M. Bibhy, Mulli;ariale An�lysis; London, ·N. - Y .  1979. 
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75 lP * Priene,  (c f „ Hoe p f ner)  . , · (""330?) 
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53 • 65 . 'Eretr i a  (490 -470l 

. 24 " · 30 . De�os, Theemophol'." :iOn · (489-47.9� 
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9 A COMPUTER ANALYSIS OF IONIC CAPITALS 85 

attributable t o  t heir l inr nr dependence on a smaller . el of underlying Yariab lers. As pointed out 
by Oollombier, omc of the variables are t-ri>ially c onela ted : A =  E + D. + D .  A nother example 
is  L = J + K.  But for many variables t his depcndence is severely nonli near. In such cases POA 

lfDS 
77 ionic ro;1hls 
1e vcmaolM 
chi - Sf u<Jre dis!. 

„ 17 , _  

dJfts 2 
22. 147. 

/' ........ 
, / Sâ I 

I I I e I ' .JO ,,' • .53 

- - - - �,  
/ • J! ,' . 

(. .JQ �„ 
\,.SS •24 - - ""!' � 

..... _ - - -

•· � 

Fig. 7. - Plot of first two principal axrs from M D S  wilh chi-square distance. 

fai ls t o  n duce t he observed variables t o  an opt imal represent at ion and t he number of t he observed 
di memdons will greatly exceed t he t rue degree of frcedom cont ainf d î n  t he d a t a .  Furthermore, 
PCA Qan be used safely only wit h data for whic h t he co,·ariance and correlat ion concept s are 
meaningful, that is for normally distributed variables . For a complete discussion of t hi s  problem 
the readJr is urged to consult �adsen 's con,t ribut ion in l\.fult ivariat e A..rclrneolog-y ( see note 9).  
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A COMPUTER ANALYSIS OF IONIC CAPITALS 87 

The PCA plot in Fig. 8 is quite similar to the l\IDS plot with Euclidean distance as dissi­
milarity. It is not a surprise that MDS and PCA both give the same results ,  because these methods 
are completely equivalent in this context (see note 10) .  

The last method we turn to for checking CA results is the no:o.metric multidimensional 
scaling (Nl\IDS). In Fig. 9 we present a two-dimensional plot obtained with a program 11 wh_ich 
follows closely the algorithm of Sheppard and Carol 12 and Kruskal 13•  

One important question connected with the NMDS probkm is true dimensionality of the 
space in which we want to produce a configuration of points. For a direct comparison with other 
results, we decided to choose from the very beginning a two-dimensional solution, which is not too 
far from the real situation , as suggested by all other methods. In spite of a high stress (due to 
an incomplete convergence process this iR 0.205), close to the upper limit of acceptance, the plot 
in Fig. 9 confirms once more the CA configuration. A single observation is to be made here : capital 
67 , which raises frequent problems, is completely ejected from cluster III. 

Combining the results from all t hese method8, we have at this moment a comprehensive 
image of the cluster structure of the Ionic capital distribution. The almost perfect fit between 
configurations given by CA, l\IDS1 PCA and Nl\IDS can be taken as a strong argument for the 
usefulness of the criteria chosen to definP the Ionic capital. 

Also, one of our main objertivcs ,  the classification of Histrian capitals, can be firmly 
established in the main stream of Gret>k fonic capital .  

5 .  THE DYNAl\fICS OF IO� I C  CAPITAL - A CHRONOLOGICAL SURVEY 

One of t he most important problems in archaeolog,,· is thc chronology. In our case, there is 
no question to establish a chronology for Ionic capitals. Our task is  only t o  compare the existing 
chronology with the classification given by correspondence analysis 14• 

It has been pointed out in a preceding paragraph that the seriat ion can profitably be 
solved by CA and the single axis which parametrize the data reflects time intervals between 
items. This fact was suggested by Fig. 4, where units and variables were seriated acording to their 
projcctions onto the fin;t CA axis. Going from top to bot tom, we penetrate deeply into the history 
of Ionic capitals. Another argument is offered by the diagram of Fig. 10, where the coordinates of 
units onto first CA axis are directly correlated with their t ime coordinate.  Due to R01ne ambiguity 
in the dating of capitals,  these appear as intervalR (c>rror barR ) with a spc>cific :-;ign in the middle. 
The sign correspond8 to the conventional partition of tlw cvolution of Ionic capi tals in the period 
570-100 B.C. (see the in8ert in Fig. 10) .  

Of  course, we  cannot expect all points to  he locah'd on  a smooth curve. This would only 
be possible for a small-stepped quasi-continuous evolut ion i n t ime and space of the Ionic capital. 
However, as it is well known, the Rituation is qnite different . There were a numb<.>r of periods 
more or less clearly delimited (in t ime) ,  that were particularly rich in arehitectmal ideas and 
came up some rather definite structmes of the Ionic capit al . Tlw passage from one period to another 
was more often than not an abrupt one. A rather long series of faetors such as geographic diffusion, 
sheer reproduction, imit ations, comebacks, development s  iu geometry and number theory, variom' 
social factors have led to time fluctuations, including coni-;iderable ones. This is particularly true 
for that part of the diagram in Fig. 10 that correiiponds t o  Hellenism where the time correlat ion 
of the first CA axis is manifestly lost . We should also bPar i n  mind that some links might be missing 
from the chain of capitals we are investigating. Last but not l<'aRt, we must recall that the first CA 
axis is but responsible for 40 % of the overall dat a variat ion . 

A much more conRistent picture of the tinw evolution of Ionic eapitali-; i s  obtained by 
matching the two-axis CA distribution to the tinw coordinate ,  as shown in  figR . 11 and 12. Thesc 
figures prove an obvious correlation of the three main CA axes, particularly of the first two ones, 
and the time coordinate. 

A careful analysis of fig. 11 reveals that the V-sha pe of the CA distribution is associated 
with time arrow, and the cluster structure of the dh;tribution illustrates a distinct separation of 
the periods, i .e. archaic-transition-classical-Hellenistic Clusters I and III (archaic), VIII (classical) ' 
and IX (post classical and Hellenistic) are the most homogeneous of them all. Transition capitals 
rai se some interesting pro blems. As they are cvidence of a boiling period of search for new solutions, 

11 Computer program designed by F. Cârstoiu. 12 R.N.  Sheppard, J.D. Carol, .Mullivariate Ana/ysis, 
London, 1 966. ia J.B. Kruskal, Psychometrika, 29, 1964, p. 1 - 27, 
5 - 129. 

14 For the chronology of the Histrian capitals nos. 35 
(500 - 480 B.C.), 71 (425 - 400 B.C.) 2 (after 475 B.C.) 
and 73 ( IV- III centuries B.C.) see note no. 18, 26, 27. 
The dating of capital no. 74 establişhed in t�spaper, . 

https://biblioteca-digitala.rohttp://www.daciajournal.ro



• 

88 MONICA MARGnfEANU-CAl'tSTOnT 1 2  

t hey do not gather i nto a well defined group on t he CA diagram, but rat her occupy a diffuse arca 
in quadrant I - II .  Their position with respect to the center of diagram, as well as their relat ive 
po!'litions suggest considerable fluctuations in the variables governing the 2nd a:;-r is (see Fig. 5). Tran­
i<i t ion capitals may incidentally appear inc9rporated on the outskirt s of some clusterfi (e.g. nos . 
65, 32) or gi·avita.ting like satell i t es (e.g. noe: 41,: 43). 

4'· ." . -,,.,,._• 

. ! " " " / 19 14. 
J7 &. 39 " .J  

f ff� Ne. jilJ ..:41/iJ 
! /ruJWiliJA 440-4&1 
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Hisc 1� 11isce 111sA m 11/Sc 40 
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-ru "Oo -M -a2 o 0. 2 o.1r a.; 

Fig. 10. - Time-scale cor­relation of flr&t CA axis. 

. The diagraiµ in Fig. 12 does not bring forth sub&tantial news regarding the time distri­
bution of Ionic capitala , wherefi,s it shows a lower separation ability of the variables that govern 
the 3rd C4- axis. Nevert,heless ,  a marked group of capital& pertaining to one same period i s  quite 
evident, so the clust er structure resulting from t he first t wo axes is  proved stable. 

Furt her i nformation can be derived from Fig. 13 in which the geographic and the CA dis­

trţbutio�s are cmmparcd .  A · quite consistent picture is obt ained that underscores the definit� 
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Fig. 1 1 .  - Time structure 
of CA distribution , axes 
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1 5  A COMPUTER ANALYSIS OF IONIC CAPITALS 91 

importance of the geographic factor for the stability of the cluster structure of our Ionic capital 
system, some regional predilections for a certain style of Ionic capital design, and also some instan­
ces of a subordonation of the design by regional traditions. 

To establish a final cluster composition two major tests have been performed. The first 
such test (Fig. 14) referred to stability and consistcd in rulin°: out a considerable number of capitals 
in a quite brutal manner as it seems. First, we eliminated outlier capitals ( 81, 25, 58) that largely 
influence the first two CA axes by the extreme values of a great many variables. Second, we 
got rid of recent capitals (post classical and Hellenistic capitals) .  We thus confine ourselves to a 
shorter timc period in which the ranges of the va.riables ur.dergo a less dramatic evolution. 
Surprisingly, the typical V-shape is lost, suggesting that the subsystem can no longer be ordered 
in terms of one sole parameter that varies permancntly. The cluster structure however is left 
unchangcd aP, far as cluster identity and their internal structurc are concerned. A major charac­
teriRtic of the distribution in Fig. 14 i s  a more uniform and balanced location of the clusters with 
respect to the center of the diagiam (EUP) . 

An interpretation problem concerns the diagram location of the couple of clusters I and II, 
wherein cluster II is placed beneath cluster I ,  so its position on t ime axis appears unnatural . This 
may :mggest the distinction of archaic from late archaic i:- merely formal one. 

Af> the last test to check up the compositfon o� C.A-identified clusters, we have performed 
two cluster analyses using the UPGMA algorithm of Sneath rt al 15• The resulting diagrams , 
Figs. 15 and 16 are based on similarity coefficients that were defined in terms of the Euclidean 
inter-unit distance and the chi-square distance, respect iwly. More on this topic is to be found below. 

6. CO:MPOSITION ANAJ,YSIS 

\Ve will now refer to the specific items that make up the cluster:.; rewltiug from the above 
procedures and t o  this aim we will resume our discusRimi Rtart ing from FigR . 1 - 16. Since an 
exhaustiYe discussion on all of correlat ion , as they h�we been reveaJed by our methods, does not 
fit into economy of our study, wc 'vill turn to such correlations that are of general nature. Fur­
thermore, we will focus our attention on the Histrian items, hoping that the results of preYious 
studie:.; will  receive some i mprovements .  'Ye will begin with quadrant IV and follow the natural 
order of time evolut ion. 

Quadrant IV 
In this quadrant t hrce clusters can be noticed. Cluster I only brings together archaic 

capitals. 'l'he chronological sequence is headed by the Delos capital no. 19 (the Naxian Oikos , 
.57 5 - 560 B . C . )  which also t akes a central location i n  the cluster, followecl by other Delos items, 
nos . 21 ( ± 560 B .C. )  and 20 (the Naxian Sphinx, 560 - 545 B.C. ) .  Next in the chronological 
ehain comes capital no. 6 from D idyma ( ,..., 530) and after it capital no. 28 from Chios ( 525 -
500 B.C . ) .  The sequence is closed hy two Athenian "votives", nos. 37 ( ± 520 B .C.)  and 38 ( ;)20 -
510 B . C . )  and capital no. 63 from Gela ( 525 - 500 B.C. ) .  Items from the Aegean area and As\ia 
l\Iinor appear to  prevail (Fig. 13) with Delian capitals nos. 19, 20 and 21 acting as focuses whose 
influence exte nds to both Attica and \Vestern Greece .  We also note cap,ital no. 20 (the :Naxian 
Sphinx) as h<l \'ing an eccentric position within the cluster. The UPGMA methods (Figs. l ;j and 
16) can be used t o  complete certain observations regarding the direct correlations between items of 
that group. \Ve will dwell on the votive capitals, in view of peculiar character of being noncon­
structive . The Athenian votiw no. 37 appears to be in direct currelation with nos . 21 and 19, 
whir h may lencl some support 1 o the as:mmption that Athenian capital should originate, in point 
of compm;ition, from an evolutive chain in which the Delian items from the Naxian Oikos and the 
"engraved" capital play an essentiaJ role . This might be true even though the Athenian votive 
exhibits as will be said below - a peculiarity that makes it distinct from the rest . Besides, Fig. 16 
shows a high degree of correlation between the votive no. 37 and the other Athenian votive, no. 38, 

all the more so that they are relatively contemporary to each other. The latter (no. 38)·also appears 
in direct correlation with no. 20 (F)ig. 15) ,  thus emphasizing the importance of the Delian­
Cycladic center as a source of Ionic influence upon the continental area. 

15 P.H.A.  Sneath, R.R. Sokal, Sumerical Taxonomy, San Francisco, 1973. 
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Fig. 15 .  - Cluster analysis, Euclidean distances. 
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Fig. 1 6 .  ·-· Cluster analysis, chl-square distances. 
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11 A COMPUTER ANALYS<IS Ot' IONIC CAPlTAl.S 

'l' lw la,;t  " n1t i n• ' '  in t lw du,;tl• 1 · ,  ea pit n l no.  6:3 frorn Gt'la appPars to be clrn;ely eorrelaletl 
w i t h  uos . 6 ,  26 aud 6J , i .C' . Di dyrna, Samo,; and :\lar,;t> i lll' ,  I't·,;prtl i vely. If we admit the rlat c �  
as i'ilH'h, Wt' ('oultl c·onf i 1w om·ileln's t o  ,;pt n•:-;,;inµ; onc ·(• a ga i n  t lw i 1 11 P1 dependt>nrP of cent t>rs î n  t he 
"'e,;tnu O n·pc·t> ( hPre i n }larseille and O l'ln ) atlll t ho:-;p î n  t lw At'gea n -- _·\:'l ia }li nor a rpa ( D id yrnn , 
Samos ) .  \\'h ill' t ak i ng 110 f i nal cl1•c• i :-;i o1 1  011 a pot P11 t  ial  c· luonolog·ic ·al 1 t-a,;1;;e sf.1mc• 1 i t , i t  c ·a 1 1  be uot Î t·i•d 
that a conrla t iou of t he t hn·t· nwt hods would llt:'l'haps suggt>,;t t lw following t ime scquence. So, 
the leading posit ion could he asl'l ' i h(( l t o  c·a pi t al no. 6 ( D idyma) located at t he center of cluster I, 
fol lowed hy uos . fl:3 ( Uela) ,  6 1  ( :\ h r,;c• i l h' )  a 1.d �6 ( �a mo,; ) .  The current dat i ng would nat be con­
t ra dict nl for we rnay r i t  lwr phH·l· 1·a pit al 1 10 .  t;;� a ,;  ckf i ni l t·ly c loser to 525 B.C. and no. 61 (Mar­
seillP) a,; c·ll'al'l.\- 1-1uhsequrnt t o  t lw fonner,  0 1· elsc accept a of câpitals from the Asia Minor -
A<'g<'a ll :1 1 l'a a ul \\-c· s trrn a 1 t  ;1 ( Fig. 13 ) .  E xeept i 1 ; g  eiq;i t al no .  27 ( Samos ), the chronological 
sequence i s  sharcd by areha i c  period reprcseutcd by Tlll Bphesus capit al  no.  1 (550- 525 B.C.)  
and a transi t ion period, the exponent of which is  thc item n o .  65 (Locri/Maraza) dating trom "before 
450". The interdepenclPnce of the .A observe the correlat ion of nos. 64, 65, 66, 67 , 68 from this 
viewpoint , we find two items rival ing for the "model" of capitals from the Asia l\Iinor-Aegean 
area and \\Testern area (Fig. 13) .  Bxcept ing capit al no. 27 ( Samos),  the chronological sequence îs 
shared by arehaic period represented by the Ephesm; capital no. 1 ( 55 0 - 525 R.C.)  and a tran­
sition period, the exponent of whi c h  îs the item no. 65 ( Locli/Maraza) dating from "before 450". 
The interdependence of the Asia )Iinor, Aegean and 'Vestern centers is ernphasized once again.  

Figures 15 and 16 documen t a clase relat i on between the head of series, no .  1 (Ephesus) 
and r.a.pi1 al n o .  26 ( Samos) dat ing from t he late archaic period .  We may interpret this relation as 
a depe1 1dnwP of t he Samos type on the Ephesus one, which is alsa confirmed by the MDS method 
( Fig. 6) and cannot be contradicted by NMDS (Fig. 9) .  From among the Western capitals în cluster 
II, no 64. ( Syra!luse) and no. 65 ( Locri) (Figs. 15 and 16) appea.r to  be in direct correlation to 
each other. In view of the latter's position in the cluster, in c lose prox imity t o nos.1 (Ephesus) 
and 26 ( Samos ),  and the intergroup correlations mentioned earlier, one could draw further conclu­
sions - bt>Ridrs t he compositional "dependence" of the Western capitala on the Aegean - Asia 
:\finor onPR - and possibly revjew the chronology of capital no. 65, though nat în contradiction 
with i t s  origi nal da,t i ng. It is thw• possible that the Locri/Maraza capital should move upwards 
on thP time axis, and be dated in the late archaic. It îs worth noticing that, on account of Figs. 1 5  
and 16, capital no.  65 appears to be correlated to three more 'Vestern capitals - which seems quite 
nat mal - only t he latt er t hree belong to a different cluster. They ar t wo votives from Seli nus 
( 5 1 0 - 480 B.C. and Vt h -IVth) nas. 66 and 67 and another votiYe (also V -IV) at the Palcmio 
museum, no. 68. If we observe the correlation of nos.  64, 65, 66, 67 , 68 from this viewpoint , we 
find two items rivaling for the "model" for the votive part în this series . These are no . 64 ( Syra­
cuse) and no. 66 ( Selinus) and it îs not imposs,ible that they should mark a source of inspiration 
which might have had its "launching platform" în Ephesus (no. 1 ), then onrla i n hy AU i(· influence,;. 

A particular problem is raised în cluster II by the position of i t <'m no. 27 ( 8amos ) , dated 
in the late classical period ( .±::350 B.C.) and thus appearing as a chronological except ion iu t lw 
cluster'H popula t iou . 

In Figs. 15, 16 , the direct correlations revealed by the invest i gation method poi nt t o  
a high prox i m i t �' o f  n o 1-1 .  1 9 ,  21 , 37 (according to  Fig. 15) and nos . :3ri ,  3 2  ( F i g .  1 6 ) .  Thus, t h is  
correlat ion refe1:' �o t wo Delian items (from t he Naxian Oikm; and thP "eugran1 l "  capital ) ,  ollt> 
Athenian rnt i H  ( �L:: .'i�O B.C. )  and auother Athenian vot iw ( 540 - :130 B .C' . ) ,  a ncl fi n:l l l �· a 'fh;lsi : r n  
capital ( t,00 - 4ti0 H.C'. ) .  In eonclusion, the pos ition of no.  2 7  in C'lust PI' I I  1 n a y  b(• i nt t'rpreted 
în t wo W<lys : either it should be dated considerahly earlier in acc·orcla nce wit h t he eluonologie 

charact l•ri,; t  its  of t he <·ln1-11 Pr ( tlw other correlations 111'.'Htiunecl strengthen t hb a ;;sumpt ion ) ; 01· 

it belong-; iu dl't'd l o  ,;equPnc·c ::J:::no TU ' . ,  t hth i l l tht rn r ing t lw re-use of earlier archaic-l ike pro­

cedures . Surh Pxperiment-cloes not appear u n nn t ma l i u  t he known framework of an Ion ic re \' iYa l 
în thr g<'ographic m·t>as of .Asia l\Ii nor aud Arge<lll 01·ig· i 1 1  in t he IVth century B .C .  _·\tNitmt t akcu 
of t he composi t ion fPatures expressed h�· t lw i 1 11 port n 1 1 t  vari ahlPs (to be dise m;sed below) ,  t h i :i  

latter interpret a t i o n  appears to be more COJH'et. 
As t o  t lw ,;mall tluster II-1 ,  it  consist ,; of it ems 11os . 7 and H : a late arehaic vot in' capital 

from Didyma ( 490 - 480 B.C . )  aud auot her t api t n l  cli,;eu\·er<'d i n  t l1(' .\t lH ns agroa (475 - 4:>0 B.C'. ), 
respect i \·rly . Tlw i r  affinity rHealerl hy CA 1 11Pa 1 1s ha,; hPl'll 1 ·ont rad ic l l·d by 1wi t her :\I Df; ( Fig. 6) 

nor :.N�lDS ( Fig. H ) .  Figs. 1 .) ,  l ti gi,·r deai· Hidt'lll'C' of t he i r  direl't eOITl'lation,  which henee eau 
be i nterprl'l <'d a s  a dependcn c l' of At heni au modt>l 011 t he Asia .Minot type of compo8ition (no. I ) .  

Thc :3-C'lust t>r distr ilmt i o11  described abtl\"e i s  dearly supported by the composition fea­
tures result i u g  from t he analysi s of the main ,·aria bles ( Figs. l ,  2, 4 aud 5) . 
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Thus, the populat ion of cluster I is charactr-rized (at a general le,·el) by : 
(a) an oblong plane (the C/B ratio is maximum in four items and medium to high in other 

four items ) .  An cxception is the Athenian capital no.  37, that is actually an illustration of t.hP. 
.Att ic contribution to the Ionic evoluiion by introducing a square plane (C/B minimum) ; 

( l>) a thin shaft (C/H i s  minimum in eight items and medium for one) ; 
(c) medium volutes (D /S and G/A have medium value8 in  every case ; the two minimum 

valucs for G/A. are al:rn quite close to  the medium ones) ; 
(d) high central body (on the face) (A/L is minimum in seven case8 and medium in two 

cases) ; . . 

( e )  t lw volute eyes line is placed above the line of Jower surface (I/L is minimum in six 
i 1Pms aind med.imn in another one) ; 

· (f)  the shape of volutes mark a slight elongating tendency in the vertical direction. This 
featme is apparent from the F/G ratio (minimum in seven cases and medium in two),  as correlated 
wii h  F/E (minimum in every case) an d G/A (medium values mostly) .  Volute-spacing iR maxi­
mum in comparison with center spacing (F/E is minimum) .  

Cluster I I  i::;  characterized by  : 
(a)  a medium-oblong plane (the C/B ratio is medium in three items and maximum in one 

case, the Ephesian head of series, no. 1 ) .  The exception i s  the Sa.mos capital no. 27 whose plane is 
square (C/B i s  minimum),  thus evineing an .Attic influence. 

(b) average shaft (C/H is  medium in every case) .  
( c )  small volutes ( G/A is  minimum ·in four cases ; D/A minimum in  three) with a slight 

trend towards medium values in the case of Samos capital no. 26 (minimum G/A, but medium 
D/A) . Again the Samos capital no. 27 is an exception by its medium values for both G/A and D/A. 

(d) the central body illustrates the passage from maximum height to medium massive-
ness ( A/L is minimum in two cases and meclium in three other ones) 

(e) the eyes line is determined by the I/L ratio which is minimum in four cases and me­
rlium in  capital no. 27. 

(f) volute spacing is maximum (minimum F/E) ; except for capital no 27 that shows a front 
compacting trend (medium F/E) ; this corresponds to a significant departure from the oblong 
shape (by correlation of a medium F/G with medium D/A and G/A) . 

Cluster II-1.  

(a )  a medium oblong· plane tending to  a square shape (C/B is  medium in capital no .  7 and 
minimum in the Athenian capital no. 41) 

(b) a thick shaft (C/H is  minimum in both cases) 
(c) small volutes (D/A and G/A are minimum in no. 7 ;  with no. 41, G/A is minimum and 

D/A tends to medium) 
(d) central body of average height (medium A/L) 
(e) the eyes line is  high in case no. 7 and slightly lowered in the case of no. 41 (I/L is 

minimum and medium, respectively) 
(f) maximum volute spacing in comparison with center spacing ; the elongation of the 

volutes is significantly decreased (F /G is medium in both cases, and correlated with a minimum G/A) 
In the quadrant in question one should note the downright isolated position of capital 

no. 18 (the Naxian Column) from Delphi. This distancing from every cluster is confirmed by all 
methods. The only hint of correlation is revealed in Fig. 16,  where no.  18 appears directly related 
to Asia Minor capitals no. 1 (Ephesus) and 28 (Chios) 16• 

Quadrant I 
Tlw population of cluster III corresponds to a chronological sequence that is generally 

defined by archaic and particularly late archaic dating. The only exceptions are two votlive capi­
talR from Selinus ,  nos. G7 and 68, hoth generously dated in the Vth-IVth centuries B .C. Capital 
1 10  22 from Delos (560-540 B .C.)  can be regarded as head of this chronological series. It is follow­
ed closely hy no. 23 (Porinos Naos, 540 - ;HO B.C. ) .  Besides, they have a central place in the 

io Capitul no. 1 8  has brrn associnted to the Cycladlc 
capitals and the l\axian votivcs from Delos. Its oblong 
plane and thin shaft would support such association (T' .  
Amandry, La Colonne des Naxiens e l  l e  porlique des A ll:h1icns. 
Fouilles de Delphes, II ,  Paris, 1953 ; H .  Martin.  

ECH, Supplcmcnl I, Elµdes deliennes, 1972, p. 371 - 398 ; 
Annc-:'llarie Collombier, op. cil„ p. 93) In this study, caplt11l 
no. 18 uppears definitely distinguished from thc above, 
as cvidcnccd by variablcs of axis 2. Onc further variable 
nn axis 1 ( l/L) is emphasizing this distinclion. 
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19 A COMPUTER ANALYSIG OF IONIC CAPITALS 95 

cluster, along with the Athenian votive no. 36 (540-530 B.C.) 1 7 ,  The importance of the Cycladic­
Aegean centre as a focus of irradiation towards the mainland and "Testern Grec>ce is emphasized 
again (Fig. 13) .  Neither MDS nor :Xl\IDS contradict thiR faet ;  moreover, direct correlations are 
observed in Figs. I5 and 16. First , both these dendrograms confirm the exi;,;tence of a close corre­
lation between nos. 22 and 23. Together, the:-;e two Delian capitals are correlate<l, in their turn, 
with no. 33 ( Salonic, 510 - 480 B.C. ) ,  no. 62 (Paestum, =1_-;"ilO),  no. 34 ( Kavalla, 500 -480 H.C.)  
and finally no. 35, that represents the late HiRtrian archaic 18 • Tlw Histr ian capital t lms turns 
out to  originate in  the Delian models anu quite close to the \Vestern capital no. 62. A chronological 
analysis  of these capitals together with the po:-; it ion of no.  35 in duster III anu the correlatiou 
degrees expressed in Figs . L>, 16 allow us to assume the H istrian capital is chronologically closer 
to 500 B.C. rather than 480 B.C. 

The Athenian votive no. 36 (540-530 B.C.) ,  appears to bt> directly correlateu to no. 10 
( Halicarnas:ms, 500-480 B.C.)  and no. 32 (Thasos, fJ00 - 450 B.C.) .  Hence, it is not unlikely that 
the latter should be dated with quite a good accuracy during the late archaic (500-480 B.C.) 19• 

It is possible that the subseries rnentioned might represent a composition model "irrradia­
t ion" after two different directions frorn the same original focus (nos. 22 and 23) .  The second 
"chain" (starting from the Athenian votive no. 36, whilc having the same original Delian "peak")20 

could in fact express a preYailingly votive line ( illustratcd by nos 36 and 10 ; the Thasian item 
no. 32 is an exception) that would perhaps lead to the \VeHtern rntin• group, as will be seen below. 

The very close correlation of nos. 36 and 10, as shown in  Fig::;. 15, 16 would thu::; be per­
fectly justified. It is these very values resulting from their non-cornitructive character that justify 
the .separation from tlie first ."chain", since the main variables of the cluster as taken individually 
do not manage to di::;tinguish them from each other (Fig:-;. 4, 5 ) .  

Capital::; nos. 67  and 68 (two votives from Selinus) differ more clearly i n  their main values 
from t he rest of the cluster (Fig. 4 ) .  The direct correlationH expressed by FigR . 15, 16 bear evidence 
of theil' proximity to no. 66, another votive from Selinu::;. So a 'Vestern vot ive group having its 

, chronological "peak" in no. 66 ( 510-480 B.C.)21, definitely stands out . Through no. 66 the com­
position pattern of group can be traced back to the same focus of Cycladic-_:\egean origin. 

Capitals nos. 68 and 67 seem to bear witness of Att ic influences. \Yith no. 68, it i s  especial1y 
its position within the cluster, quite close to the Athenian votive no. 36 that is significant in  
this respect . As to  capital no .  67  it exhibits most evidently a square plane concept 22• Anyway, 
it appears located on the extreme left of the group (Figs . 1, 11)  t hus nearing the classic capital 
group. The .MDS method (Fig. 6) actually ascribes it to t hat group, while XMDS, (Fig.9) locates 
it between the cluster II and II-1 which i s  probably due t o  its square plane that is the only ele ­
ment that may relate it to  the Athenian item no. 41.  The \Vestern subgroup could thus end the 
votive subseries of this big cluster. lts Athenian "peak" no. 36 can be regarded as correlated 
indirectly to  the \Vestern group, since in Figs. 15 anu 16, t he Asia Minor votirn no. 10 (which is 
directly relatr d  to  no. 36) forms a "bridge" to the votive group 66, 67, 68 through capital no. 62 
(Paestum) .  On the other hand, as a result of these relations one might come to consider shifting 
capitals nos. 68 and 67 to an earlier chronological sequence (Vth century B.C. ) .  

As far as the main variables are concerned, the prevailing feat ures of cluster III are 
as follows : 

(a) a medium oblong plane ( 10 items, one maximum oblong plane anu one square pla.ne).  
(b) medium thick shaft (8  items, plus four more thin-shaft items) .  
(c )  large volutes ( 8  items, while three more capitals tend to medimn volutes - medium 

D(A and G/A, but minimum F/G - and one single item, no 67 , clearly revealing medium volutes . 
(d) a central body of maximum height (while medium values are only found i n  two items) .  
(e) the volute eyes line i s  in an: medium position (except for four items in a maximum 

posit ion) .  
(f) medium volute spacing as compared to the i nter eyes distance (except for three items 

showing maximum spacing). 

1 7 The population of cluster III (excepting nos. 67 and 
68) includes the series first determined by R. Martin, i .e. 
Delos no. 22 and 23, Paestum no. 62, Athens no. 36, Salonic 
no. 33, Thasos no. 32, Kavalla no. 34, Halicarnassus no 10, 
Histria no. 35, Selinus no. 66 (R. Martin, REA ,  61, 1 959, 
p. 1 - 1 5 ; idem BCH, 96, 1 9 72, p. 303 ff ; see also A.  - 1\1 .  
Collombier, op. cit., p. 92, Fig. 5, and p.  93- 94, thut recon­
firms it fully without further 11dditions. 

18 For the dating of this c11pital, see D. Theodorescu, 
Dacia, N.S„ 1 968, p. 261 - 264.  

2e I t  is  interesting to notice that votive capitals ( except 
for nos. 36 and 68) are generally located on outsklrts of 
the cluster ( e.g. nos. 10, 66, 67), as "satellltes" around the 
central group. 20 A correlalion of capital no. 36 with thc Dclian focus 
could be suggested by Fig. 16,  via capital no. 10 which can 
he correlated in its turn with nos. 62 and 35. 21 Their relution to other 'Vestern items, the votive from 
Syracuse no. 64 and capital no. 65 from Locri, has been men­
tioned before. 22 D. Theodorescu, Le cl1apiteau ionique grec, passim, 
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Clmiter IV brings t og·et her a kss abundant series consisting of Thasian t·apit als nos. 30 

and 31 ( both dat crl în 5 1 0 --- -180 B .C . ) ,  no. 24 ( Delos, 489 - 479 B.C.) and uo. 55 ( Delph i , ± 477 
B.C. ) .  The i mportance of t he Aegt>an arca remains h igh, however the continenta.l influence marked 
by the Attic square plane gets pervasive . It is only the Delian capital through its slightly oblong 
plrtne that sti ll  bears witness of Aegean inertia. The group character is confirmed by its close seria­
t i o11 :li> pnwrd by correlations shown in Fig. 16. Apart from reconfirming the direct correlat ions of 
J :u,; .  2-1 an<l :rn, Fig. 15 also reveails connections with the population in cluster III and tbat of the 
l l . · xt (·] u,; r l·r ( V) ,  evidencing the intermediate transition character of the cluster IV opposite to  
t Le composi L i o n  type expressed by the clrn1ters III and V.  The MDS and NM:DS reassert this  con­
clusion .  The general composition type can be described as follows : 

(a) squarc plane excepting no. 24 of medium oblong plane 
(b) thick shaft (excepting no 31 of medium shaft ) 
{c) large volutes 
(d) maximum height of the central bcdy (except for no. 24 of medium massiveness) 
(e) the volute eyes line in medium position 
(f) medium volute spacing as compared to t he distance between their centers .  
Capital no.  53 (Eretria, 490 - 47·0 B. C.) ,  appears isolat.ed from cluster IV. As far as the 

main variables are concern.ed, it differs from thc cluster population by a maximum spacing of 
the volutes. Its correlations (Figs. 1 5, 16) !).S a whole define it as an intermediate type betivren 
the clusters IV and V. Its position according to MDS and Nl\IDS does not contradict this int er­
pretation, while its position in CA ( :Fi g. 14) and PCA distribution (Fig. 8) further support s it 33• 
Even though its peculiar character as compared to the neighbouring capital populations bas to 
be emphasized. 

Quadrent II 
The cluster V consisting of t wo capitale , i .e .  no. 39 (At hens, 480 B.C.) and no 3 6  ( Cape 

Sun.ion, 475- 4;10 B.C.), brings together t he satellit e no 42 (Athens 475 - 470) an all cont inent al 
group. This dist i nction of the group from clm;tcr IV capitals is emphasised by direct cou elatiorn; 
as showu in Fig-i;. 15 and 16. However, the possibility for defining a continental series i8 revelated 
correlations bet ween this group aud the two c·apituls from Delphi (no . 55) and Eret1ia (no.  ti3) .  
So thP conti1wutal series appcars defi ned by the chronological "penks" no. 5 3  (Eret r i a ,  ·H 10 - -
47:i H .C . )  and 1 1 0 .  39 (Athens, 480 B.C.) ,  followed by no. 55, 42 (Athens , 47:i - 470 B.C.) and no . 5fi 
(Ca pe t;union , 477 - 450 B.C.) .  As for t he Yalues of the main variable� , wc not icP that t lw popu­
lat ion of elush•r V belongs to a group following the samc composition type a s  that of du�tt  1· I \' 
( i ne lnd ing no ;-1.'3) .  So all these capitals ( c lustPrs IV and V including no. 53) pertain to  t lw �amC' 
la rg·e group of composition, whe1·p a ront i nental ;;uh�eri<'s can be dist inguished. The clrnH·nt 
separat ion of C ' lw;tpr Y ( Figs. 1, U) w i t h respl�d t u  IV ran also Pxpress a part iculari t y  of t om­
po�it ion s iuce , <lmong others, the c·ont i nental grnup (noi'\. :�9,  42 , ;)o) c learly exhibits a t cndrn('y 
t 1 1  a l owPr height of the ech inm i 1 1  t lw frout ( . J  /li i s  m in i mum ) , wher<>as the height of a 1ernai11 s 
nw<l ium ( J/L i "  medium ) i n  group lY 24• At the same t ime howeYer, it iR worth mention ing t hat 
t lw SPparati011  i .� also an expressi on of the t i rne a nt eriority of elust Pr IY ( 51 0 - 480 B.C'. ) aR 
compan•cl wit h series V (480- :J.;)0  B.C. ) .  'l'he " i nt ermediat e " posit ion of eapital no. 53 fl om 
Eret ria (490 - 170 B.C. ) is  also rcln.u1t from t h i s  point of v iew. On the other hand, it ca nnot bP 
rnled out that the i solate position of uo.  53 should cxpress in this context a reconsidrrat i on of 
t he composition of the Ionic capital due t o  a highly original architectural outlook. 

Vot ive no. 25 ( Delos, 480 - 450 B.C.) ,  similarly to votive no. 18 in quadrant IV, appears 
completely driven to a margin, even though it  generally presents the same characte1ist i o1 of 
the main nniahles as subgroups V and IV do. It belongs essentially to the big composit ion 
group ( serie,; I Y, YJ earlic>r deserihed, which is confirmed by correlations in Figs. 15, 16.  St ill, 
t hr ·p nrP di-- t : 1 1 J t  c · orTela t i o u s  a s  it is pvidenced by its isolated place in Fig. 1 .  

< ' lu..; t e 1  VI a ppt>ai',; for the t ime being t o  consist of n o  more than two items, i .e.  no. 12 
( X a i : l  ho" . - 11 0  -1 00 B.C. )  and no. i '.:!  ( Histria, later than 475 B.C.).  Comparing its characterist ics 
to t hu,;c of C'lu,;t er Y descrihed above , some important similarities are found such as the square 
Illill 'P  and t lle tllick sllaft.. As to the volutes, they have maximum largeness in cluster V, but 

13 As rar ns thc front slde appearance ls concerned, capi­
tal no. 53 (Eretrla) ls d.ifferent, for lnstance, from group 
IV by lts very high echlnus (J/L max.) as compared to the 
medium one prevalllng ID that group (aee Fig. 4). 

u In terms of the echlnus contrlbutlon to the front sidr, 
capitol no. 53 (Eretrla) ls also correlated wlth a mainland 
Athenlan capital (no. 36) ln cluster III  the J/L volue of 
wbieh ls also maximum. 
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t hey decrea:;:e to mcdium va.lues with capitals nos. 12 and 72.  Likewise, volute spacing tends 
t o  incrcase in cluster V ( F/E from max imum to medium) and decrease in cluster VI (F/E from 
minimum to medium ) .  

In Figs. ( 1 ,  11) the Histrian capital n o .  7 2  is  seen to be quite clase to the classical capital 
from tlw �eried Monument in Xanthos .  The same proximity is also suggesting indirectly in 
Fig. li5. Roth Figs. 15 and 16 prove an indirect correlation between the Histrian capital and the 
largC' group of Attic capitalf;, beginning with itnn nos . 50,  49, 43 , 48, etc . ,  including Histrian 
capital no.  7 1 .  We also notice ( Figs . 15,  16) a direct correlation between no. 72 and the classical 
Athenian item no. 52. According to the CA mcthod ( Figs. 1 ,  14) ,  the latter is found to form the 
Rmall cluster VII, along with n o .  43 ( At.hens, 480- 450 B.C. ) .  Examining the main variables 
( Fig. 4 )  one may rc gard group V I  (nos. 12 and 72) as an "intermediary" between the clusters 
V and VII. 

Thes<> , the :-\light tendency loward mrdium volutes, whieh is typical of cluster V appears 
as a definite fact in cluster YII (nos. 52, 4;3 ) ,  just as the volute spacing gro ws downright ma­
ximum in the same cluster YII. In a similar way, the cluster VI tendency t oward a medium 
height of the c entral body turns to a definitely medium central body in cluaster VII, while volute 
eyes line turns from medium in VI to maximum in VII. All the groups ( V, VI, VII) share a 
number of characteristics, i .e .  square plane , thick shaft,  low echinus. So, all in all, it appears 
t bat group VI can be regarded as a "bridge" from V to VII. Intergroup correlations, as shown 
in Figs . 15, 16, are in support of such interpretation and of an evolution of the latter groups 
( VI, VII) towards a classical structure which is evident in cluster .VIII. 

That series in which outline such experiments that will finally result in a classical 
structure proceeds chronologically as follows : no. 39 ( Athens , ±480 B.C. ) ,  no. 5 6  ( Cape Sunion, 
47 5 - 45 0  B.C.)  and 42 ( Athcns , ±475 B .C.) ,  no . 43 ( Athens , 480 - 450 B.C.) ,  no.  72 ( Histria, 
4 i 5 - 45 0  B.C.) ,  no 52 ( Athens, Vth century B.C.) and no. 12 ( Xanthos, 420- 400 B .C. ) .  

I n  the above, the Attic center i s  seen to hold both a predominant part i n  the classicizing 
evolution and a large power of irradiation into the Asia Minor area ( evidenced bere by the 
capital of the Nen· id �Ionument at Xanthos) .  

Examining :mch correlations that describe large groups, as  shown in Figs. 15 .  r n, we ca.n 
fill up the chronologic continental chain with older capital such as Athenian items no. 3!1 ( :j40-
530 B.C.) ,  no 37 ( ±.520 B.C.)  and no. 38 ( 520 - 510 B .C . ) .  In this wa,y, t he continental series 1 �Teals 
its  origin in the Cycladic-Aegean model cxpresRed by no. 22 ( Delos , the Naxian Stoa).  As a 
result, the first great continental chain start s from an irradiat ion focus, no.  22 and proceeds 
with nos. 36, 37 , 38, 53, 55, 39,  56, 42, 43, 72 and 52 25• One can sce in this chain a type of 
t ime development of continental composition schemes that will resul t in the flourishing period 
of Atlic claRsicism. '.l'he particular features of this evolution are clearly expressed by the appro­
priate variables in Fig. 4. This sequence is not uniform however, as far as composition evolution 
is concernf d. There is evidence of at. least two uncornmon moments .  

The first such moment i s  suggested particularly b y  the capital from Eretria (no. 5 3 )  and 
cven by t he Athenian Stoa capital from Delphi (no. 55),  suggesting that the chronol '1gic b; idge 
within the se1ies ending with no. 38 and then resuming with no. 39, is marked by mexpectd 
interferl'n crn. 

The i:;econd import ant moment is evidenced by Histrian item no. 72 2 G  and by a car;it.1 1  
from t.hc Athenian temple o f  Dionysos Thermaios (no. 5 2 )  that both reveal an intCl forence from 
a different chain that we will dub th<' l\Iarat hon sequence as we describe it below. 

Cluster VIII is definitely dominated by classical Athenian capitals. Of a particular impor­
tance is the place of capital no. 54 from the Marathon 1\frmorial, which is t he oldest ( ± 475 B.C.) 
i n  the cluster. According to it, one can assume the c omposition scheme of capital no. 54 already 
included the main characteristics that would lead to the most represeHtative capitals of Athenfa.n 
Olassicism. Interna! vicinities in the cluster as well as relations wit hin the Att ic population as 
suggested in Figs. 15, 16 point to a significant degree of correlation with the classic Athenian 
capitals no. 44 (Hadr. Libr. ±450 B.C. ) ,  no 45 ( 440- 420 B.C.,  no. 48 ( Nike Apteros , ±430 B.C.),  
nos. 50 and 51 (both from the Erechteum) no. 47 (I.  Ilissos, 440 - 43 0  B.C.) ,  no. 49 ( Asklepieion, 
43 0-420 B.C. ) ,  no . 46 ( Propylaea, 437 - 432 B.C.)  and no. 47. In Fig. 14 illustrating the application 
of CA but to the it ems ranging from the archaic to the classic struct urc> , marked correlations can 
be seen again, while relative distances (from the "focus", no. 54, seem to express relative levels of 
chronology. To describe the chronologic continental chain, whose nodal point in composition evo-

2& A chronological . assessmcnt of this tim e scquencc as 
a function of its posltion in Fig. 1 might suggcst to reduce 

the dating period for thc Erctria capital to 490 -480 n.c. 
7 - c. 2527 

26 l\1. Mărgineanu - Cârstoiu, in Histria, Eine Griecl1en­
s tadt an der Rumăniscl:e Schwarzmeerkil&te ; Xenia, Ko11slan­
zcr Allhisloriscl1e Vortrăr, e und Forschung, Konstal!ll 25, 
1990, p. 103 - 1 1 1 .  
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lution is  the l\farathon capital (expressing a qualitat ive "leap" as compared to  relatively contem­
porary capitals from the first continental sequt>nce earlier described), we have t o  note the large 
number of correlations in Figs. 15, 16. 'l'hus ,  to  complete the "�farathon chain" one can take into 
account the Athenian capital no. 41. It appears in Figs . 1.1 ,  16, and confirmed by :MDS, Nl\IDS 
and particularly CA ( Figs. 1 ,  14) , in direct t·o1rnection with t he Asia l\Iinor item no. 7, a late archaic 
votive from Didyma. Hence, this no. 7 can be regarded as t he source "pattern" of the continental 
series in which the l\farathon capital plays such an important role. Of course, in the general frame 
work, one can consider formally that no. 7 bears witness of archaic influences from the Cycladic­
Aegean center. However, both capitals, nos. 22 and 19 are very far away and in quite distinct 
clusters, and the system of correlations (Figs. rn, 16 ) emphasize that distinction . 

Abiding by tlw informat ion from the above stat i8tic mf'thocls , we will have to  confine 
ourselves to the idea of an irradiat ion "focus" in Didyma (no. 7 ) .  However, we ca.nnot rnle out 
the possibility that the Ephesian item (no. 1) from Art<>mision "D" should hint to a potential 
bridge to another item, perhaps olcler, missing from the pn».;ent statistics. (Anyway, an Asia Minor 
source can be considered) . Such suppositions will not he subject to further research until the 
number of items in the statisties is efficiently completed. 

Now back to cluster VIII (figs. 1, 10), we notice that the ")farathon chain" leading to 
t he acme of Athenian elassicism also has direct seions in 1 he Asia )Ii nor - Aegean area. The late 
classic capital no. 4 from Ephesus ( 400 -370 B . C . )  follows close on Athenian models , so an even 
tighter dating about 400 B.C. might come in for discussion . The lfrllcnistic capitals no. 5 (Ephesus, 
3 2 0 -300 B.C. ) ,  no. 15 ( Sardes) and no. 29 (Les bos , ± 280 B.C.)  revive some similar c<:>mposiţion 
schemes into a later epoch . The irradiation of Att ic classicism 1eaches as far as the ·western area 
through votives nos . 69 and 7 0  from Selinus. It is worth mentioning that the Selinus vot ives to­
gether with the Hellenistic eastem capitals have marginal posit ions in cluster VIII. ('l'he conti­
nental capitals of first ("less perfect")  chain also have eccentric positions in Fig. 14 , which may 
support the assumed distinction of two continental serir n ) .  

The classic Histrian capital no .  7 1  27 appears in cluster VIII at  little distance from nos. 
47 (T. llissos) and 48 ( Nike Apt.eros) ,  and especially the Erf'chteum capital no. 50 ( Northern 
Portico) .  Such considerable proximity to  the composition type of no. 50 further strengthens an 
earlier hypothesis of ours28 concerning some particular connectionR bet ween the composition tech­
niques that are apparent on both the Erechteion capital and the Histrian one. The positions of the 
two Histrian capitals nos. 71 and 72 can illustrate the actuality of a quality "leap" from no. 7 2  
to no .  7 1 .  We were describing in  the same earlies study a possible procedure of  transforming a 
composition scheme which is "less perfect",  as expressed by no. 72,  into another more elaborate 
one in no. 7 1  ( where the values of the main ratios are extremely close to the "golden number") .  
So,  the Histrian series begins with no. 35, takes up a classical Attic influence, illustrated by no. 72,  
the structure of which gets through another transformation, in fact a decis.ive leap that brings, 
in no .  71,  the Histrian form quite close to  that of classie Athenian capital. 

One also finds in Fig. 14 some useful information on the Western Selinus capitals nos. 67 
and 68. Their intermediate location between t he archaic - transition group and the compact 
classic zone is a good evidence of an archaic prone inertia amidst classical trends. The composition 
particularities illustrating this fact are sren in Fig. 4 .  

The location of capita1 no .  4 0  ( "lnwood")  in Figs . 1 ,  1 1 ,  13 ,  14, hints some particularities 
that have to be strong enough to make it eccentric to the classical "Marathon chain", and also 
to its part as an intermediary betweeu the continental classicism and the subsequent (post -classi­
cal and Hellenistic) ages. So, Figs . 15, 16 reveal st rong correlations between no. 40 and no. 2 
(Ephesus, Artcmision "E", 330 -320 B . C . ) ,  no . 5 (Ephe:ms, 320-300 B.C . ) ,  no. 29 (Lesbos, 
,..,, 280 B .C. )  and no. 15 ( Sardes , ± 300 B .C.) .  According to the indirect correlations in Figs. 15, 
16, the "lnwood" capital seems to be related rather to the first continental chain (the eccentric 
one) still similarly to the Histrian item no. 7 2 ,  it also shows evidence of interferences by the "l\Ia­
rathon chain" 29• The "Inwood' � capital appears as a link between the Attic classicism and the 
population of cluster IX in which the Hellenistic capitahi prevail. 

Cluster VIII appears to be quite homogeneous in its main variables : 
(a )  square plane (all items) 
(b)  thick shaft (all items) 
(c )  medium volutes (all items) 

27 Ibidem, p .  1 1 1 - 1 1 4 ; idem, Dacia, N . S . ,  2 8 ,  H l8-L 
}l. 157- 180. ae Ibidem, passim. 28 D. Theodorescu has estimate<.! lhe l\Iarathon capital 

as the oldest Attic link of thc series leading to the "classlc 
trlad" ( llyssos, Nike Apteros, Propyleae). He clalms the 
startlng point of this chain is the Naxian Stoa prototype 
from Delos (no. 22) (src D. Throdorescu, op. cit., p. 127) . 
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( d )  cent ral hody height from maximum (eight items)  to minimum (sevcn items) 
(e) volute eyes line, expressed by I/L, generally in medium posit ion 

99 

( f )  ma-ximum volute spacing as against inter-·center distance (F./E is minimum in all items) .  

Quadrant III 
Cluster IX brings toget her a number of postclassic and Hellenist ic capitafa ( .Figs. 1, 11) . 

This chronological gronp is  also well illustrated in Figs. 15, 16 , where correlations with items eccen­
tric to t he group, but still pertaining to the same chronologic sequeneP, are pre11Pnt too. 

Capital no. 1 1  from t he l\Iausoleum of Ha.licarnassus liPs at t he ccnter of cluster which is 
a.n indieation of the role as a chronological "peak" and a potential focus radiating influences on 
a chain pertai ning prernilingly t o  Asia :Minor. Thi8 focus role might also be suggested by Figs . 15, 
16 where no. 11 appears suffieiently correlated to both the po�t-classical capitals from Priene 
(nos . 13, 7.5 anu 76) and Hellenistie ones from Olympia (no. 80) and l\fagnesia (no. lC ) .  

Since the Hellenistic populat ion in tlw statistici;; i s  not large enough, we will not try a 
detailed study on intergroup correlal ions 30• 'Ve only notice the eccentric singular positions held 
by capitals no. 14 ( Priene ) ,  no. 17 ( Pergamum ) and no 58. ( Olympia, J_ieonidaion) with respect to 
cln<:ter IX. Their participation in clusters whose popu\ations cannot be determined in this study 
i s  1 o be ass11med. 

Cluster X corn;i8b now of Histrian capital!' nos . 73, 31 ( C34,  IYth- Illrd c .B .C.) and 74 
(CO), and of the Hellenistic item no. 8 from Didyma ( Apollonion II). Figs . 1 5 , 16 on the whole 
1mggest a relat ive correlation between the Histrian capitals a1�d also some more or less distant 
connect ions with t he post-clasi;; ic capitals frnm Olympia (no. :i'i ,  Philippeion , 338 - 336 B.C.)  and 
perhaps ewn no. 58 ( Lronidaion , ±325 B . C . )  

As a resnlt of these considerations, which are of  course only preliminary, ·w e  believe the 
Histrian no. 74 could be dated about the IVt h - lllrd centuries B.C. 

As far as the main variables are concerned, the population of the post-classic-Hellenisthi 
elusters dominated by Asia .:\Iinor iterns illnstrates the following characteristics, as experted : 

(a) square plane 
( b) thick shaft 
(c )  small volutes 
(d)  central body hcight al1ernatiug from medium to maximum 
(e)  volute eyes line in proximity to the line of lower surface aud even coinciding to it in 

some items (e .g. nos. 73, 58, 9,  3) .  
(f)  maximum volute spacing as against inter-center distance. 

7. ANALYSIS OF S'l'YLISTIC V ARIAB LE S 

As mentioned i n  paragraph 2, Dinu Theodorescu describes the Ionic capital by means of 
50 styli:;;t ic variables of presence/abRence type, to complete the architectm al image of the capital. 
'Ve do not want to i nsi:st here on the correctness of the definition of these variables , t hough some 
of 1hem are i n  evident contradiction with the very nature of a presence/absence type. Note 
also that some variables cannot be of much help, as the answer îs "yes " for more than haJf 
of the capitals . The main question is now to manage together the t wo systems of variables, account 
being taken of their different nature. Remember that the quantitat ive variable system was scaled 
in a simple manner, so only t he rank variable was retained for analysi::: . This rank ranges between 
O and N - 1, where N i s  the total number of items, that i s  77 i n c .ur case . It îs impossible to avoid 
size effect s  when we join the two systems. This fact is clearly demonstrated in Fig. 18, where we 
have performed a CA of 18 quantitative variables and some 40 stylist ie variables. The image tha.t 
emerges îs practically unchanged în comparison with Fig. 1 ,  demonstrating a dominant size effect 
of quantitative variables. For this reason , we decided to t reat the :.'I! ylistic system of variables 
separately by performing a CA based on a selected subsystem of 40 v,u iables ( Fig. 17) and a cluster 
analysis (UPG:MA algorithm) based on Jaceards , Yules , Phi and simple matching similarity coeffi­
cients (Figs . 19 - 22) .  For t he sake of completeness we have also performed a seriation based on 
row and column marginals ordering (Fig. 23 ) .  (This algorithm, as generalised by F. Cârsto.iu 
for the abundance t ype matrix îs presented in Appendix 1 of the papC>r of R. Harhoiu, "Chrono­
logische Fragen der Volkewanderungszeit iu Bumă.nien" , this issue) .  

3 o  A more comprehensive slut islic analysis or  I follcnis t ic cupitals is in  progress. 
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Fig. 1 7 .  - CA plot of 75 Ionic capltal's 40 stylistlc varlables. 

If we compare Figs . 1 and 17 we came easily t o  the conclusion t hat style cannot perturb 
the chronologic groups resulting frr.m an analysis of compo�ition features ouly. So, the compo­
sition is more relevant for the t,i me evolution of Ionic capital physiognomy. 

CA and cluster analysis conducted i n  terms of sole stylistic variables reveal an organi­
zation in which regional particularities carry the major weight. Still, on the whole, a distribution 
after the direction of chronologic evolut ion can be noticed. The CA however does not result in 
clusters, but rather in  a somewhat diffuse picture in whicb, but for a few exceptions, the chronolcr 
gy can be observed on quadrants rather i n  terms of compact clusters. Such chronologic distri­
bution is non-linear, revealing the persistence from one period to another, even within relative groups, 
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Fig. 1 9 .  - Cluster analysis, Jaccard similarity coefficient .  
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of certain style characteristics and pointing thus to  their inertia as they can be either kept on or 
revived at different times. 

Such inertia that can be noticed in correlation groups expressed by cluster analysis (Figs. 
19-22) and even O.A (Fig. 17 ) actually suggest the strong persiHtence of S"me regional characte­
risticR.  

From the O.A in  Fig. 17 one notices that the archaic and late archaic are prevailing in 
quadrant IV. Two of the capitals pertain to the Hellenistic age, suggesting that certain regional 
archaic-like characteristics are revived during Hellenism. (.As a matter of fact, capital no. 15 (Sa1des)  
and perhaps capital no.  2 (Ephesus ) are associated to the .Asia Minor focus ; the Histrian capital 
no. 7 4 itself proves the persistence of some style features originat ing from .Asia Minor, namely from 
the old l\filesian colony) . The archaic capital no. 61 (Marseille) likewise bears witness of an irra­
diation from the eastern focus to the ·west. 

Hence, it i s  the Oycladic-.Aegean-.Asia :Minor center that governs the style characterist ics 
of t he populations in quadrant IV. The simultaneous presence of the two Histrian capitals, i .e .  
no.  7 4 31  mentioncd above and a later archaic capital (no. 35 ) ,  suggests, besides what we have · said 
above through the time persistence at Histria of these dominant featuree of .Asia Minor origin , 
that something we may call a "Histrian school" actually existed in  that continental center. So, a 
style that had been acquired during the archaic period via the direct natural influence from .Asia 
Minor (we once again recall that Histria was a Milesian colony) has generally preserved its parti­
cularities well off. They overlapped with some composition dewlopments that have supported in 
time - as we have pointed out above - .Attic influences 32 • 

'\Ve note the C.A locatfon (Fig. 17 )  of the "lnwood" capital no. 40, which we regard as 
relevant for the source of its own individual style features subject to influences from thc Cycla­
dic- .Aegean -.Asia Minor areas, and for its relations (even though less illustrative) .to thc Western 
population group, including influences from the same gcographic areas. 

Whereas the population of quadrant IV appears dominated by the Oycladic - APgcan  
- .Asia Minor area, that of quadrant I is governecl by  '\Vestern Greccc. Nevertheless, two archaic 
Aegean capitals are present here suggesting an irradiation from t he Cycladic-Aegean center 
to the West . 

Also included in  that vast group are archaic .Athenian capitals no. 36 and 37. From the 
chronological viewpoint, their dependence on the Aegean items nos. 19 and 25 may be considered. 
Back to the "lnwood" capital, one can say that its location in O.A (Fig. 17)  makes it possible that 
it be sort of a "bridge" from the Cycladic - .Aegean Asia Minor area to  the western area. 

It is the archaic and transition periods that -prevail in t his quadrant, and the corres­
ponding style are transmited as far as to the classic 'Vestern popula.tion (nos . 65 , 67, 68) and 
even tn thc Athenian capital no. 45. 

Quadrant II, that il lustrates signifieantly a tendency to .Attic classicism, is defined chrono­
logicall y rnmewherc bctween the transition period and classic i �m.  

By its position in  CA (Fig. 17) ,  the Delian capital no. 24 (Thesmophorion , transition 
period)  appc>ars as a "bridge" between t he quadrant I and the Attic capitals. The sole archaic 
item in t he group, Athenian votive no. 38, is associated to the same context. Capital no. 32 
(Thasos) also appears stylistically closer to thc continental group. Once again the l\Iarathon 
capital no. 5'1· holdR a important positiou within this large group. The Histrian capital no. 73 
appean related from a stylistic view point to the Attic g1oup while it iB still quite near to the 
border of t he ncxt quadrant. 

Quadrant III is dominated geographically by the Asia l\linor arca, and chronologically 
by the post-classical and Hellenistic aspect. The classical capital from t he Nereid Monument at 
Xanthos a ;;; well as Histria capitala nos. 71  aud 72 are relatcd stylistically to the .Asia Minor focus. 

'\Ve will uow try to discriminate between styliRtic groups (or ser ies) using the results of 
UPGl\J .A methcds (Figs . 19- 22) which prove very effcctive t o  this aim. 

A first series of correlations (most likely :i::ointing to  a sty1iRtic serics ) seems to  ha\"e as 
chronologic "peaks" the capitals no. 18 (the Naxian Oolumn ), and no 20 (the Naxiau Sphiux). 
They are both strictly correlatcd to  each other, thus suggestingthat their typical patterns arc also 
rnost similar to each other. Two subseries each of them closely cqnnectecl to one of theRe patterns 
can be observed. 

31 :\I. '.\fărgineanu-Cârstoiu, Xenia, 2 5 ,  1 990, p .  1 1 7-

1 23. Thc d a t a  o f  capital no. 74 arc menti onetl in n o t e  6.  

As t o  no. 73,  C\'en though i l  bc a Roman replica (e. possibility 

the.t bas becn m en tioned in that study), the location of the 

composilion type it replicates in the IYt h - l l lrd cc. slill 
holds. 

32 On lhe prt'sumed existence of a " H i striun school" as 
far back as thc Vth century B.C.,  see �I. '.\Idrgineanu - Cârs­
toiu, op. cil., p. 113.  
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Fig. 22. - Cluster analysis, the simple matcl1ing similarity coefficient. 

28 

The f irst subgroup, that is  associated to no. 18, has the Delian capital no. 22 (the Naxian 
Stoa) as a "peak" from wich further five capitals del ive : no. 1 from Ephesus, nos .  6 and 7 from 
Didyma, no. 8 from Ob ios, and no. 26 from Samos. 

The second subseries includes some late archaic capitals from Salonic (no. 33) ,  Kawalla 
(no. 34), and Halicarnassus (no. 10),  as well as the postclassical capit al no. 2 from Ephesus. It 
is  interesting to  note that in OA ( Fig. 17) ,  the seconct subseries is  distributed as a chain surrounding 
eccentrically the population of the first subgroup . 

Of utmost ec entricity is the position of the "Inwood" capital (no. 40)  that appears closely 
correlated wit.h no. 62 ( Paestum) and no . 42 ( Athens) .  Together t hey make up a small stylistic 
group as is suggested by Figs . 19 -22 which also reveal a potential correlation with capital no . 10  
from Halicarnassus . Thus, our earlier observations on no .  40 are furthermore enriched11Ild rounded 
off with a pictme of the irradiation of Eastern influences to Attica. In Fig. 17 this "Inwood" 
group appears in connection with both t he previous group included in quadrant IV and with the 
distinct group of Western capitals. Intergroup correlations uncovered by UPGMA method ( Figs . 
1 9 -22)  associate indirectly the "Inwood" group to the following subgroups in quadrant I : 

(i:i. )  the Western group consisting of capitals nos . 61, 63, 64 , 65, 66, 67,  68, correlated with 
the archaic Athe� ian item no; 37 and the classic Athenian i tem no . 45. So this group is subject 
to i nfluences from the large group of quadrant IV. 

(b)  the "Eretria" group consisting of no. 53 ( Eretria),  no. 25 ( Delos, a votive ) ,  no 39 
( Athens )  in direct correlation to one another. This styli stic subseries rmmcled off accmdir>g to the 
correlations and described in chronologic order, reveals a distant focus in t he Delian capitals 
from Naxian Oikos (no. 19) and the "engraved " capital) (no. 36) ,  correlated to each other and fol­
J owed by capitals no.  53 (Eretria) ,  no . 2 4  ( Delos ) ,  no . 39 (At hens ) and no . 25 ( Delos ) .  

Oomparing t he OA ordering of composition variables ( Fig. 1 )  with intergroup and t he 
OA ordering in  terms of style ( Fig. 16, 17 ) ,  it can be noticed that, whereas the original (distant ) 
sources of influences are generally the same, the stylistic correlations aire t.ransmitted outşicle the 
composition clusters too .  For instance, capitals no. 10, 34, 33 in cluster III ( Fig. 1) aire s tylif;tically 
correlated with no. 20 of cluster I ,  no. 2 ( isolated in quadrant III ) ,  nos . 69 and 70 of clust er VIII.  
In the same way, capitals nos . 1 ,  6, 28, 26 pertaining to  t he same composit ion clust er I and same 
stylistic group (Figs . 1 ,  16, 17)  are correlated stylistically with no. 22 of cluf;ter II I ,  a nd,  e Yen no.  18 
( which appears i solated from composition viewpoint as i t  seen i n  Fig. 1) .  
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The capit al from Eretria (no .  53) î s  once again signifi eant : în Fig-. 1 it i s  located în i nter­
mediate position between tlw cluskrs IV and V, while în point of style appears correlated with 
elements of these clusters t.hrough nnmllC'rs 24 and 39, respret i n•ly. Of courP.P , where t he Rtylist ic 
0orrelat i ons defin<> a number of groups coinciding t o  compositional groups , t he 8eriPs ( or sub­
series ) t hus establ ished can be rega1 ded as the most complex and decish·e for the g-eneral evolut ion 
of Ionic formula of style and composit ion . Tlw "Inwood" capital (no . 40) rPmains an exception ,  
account being t aken o f  i t s  posit ion i n  Fig;. 1 a n d  i t  s din'(·. I s t  yfo;t ir  cmwlatiom; with n o .  6 2  (cluR­
t er III) and n o .  42. In a general Y ic>w, i i" ma�· hP H S8ll!ned t o  prrta i n t o n composit ion Phain ,  we 
havp formally called "the less pPrfe c t " one .  

Refore w e  move over t o  t h e  1w xt quadran t , \W will h;rw t o  reYiew t h P  e a  pita 1 s  i 11 qua<lrant 
I Y  1 hat. have bpen left out of t hP eorrelat ion so far . U îs t lw casP of t he late archaic capital 
no. 30 from Thasos. Figs . 19 -22 rewal i t s  closp stylist ic correlat ion with thE' late archaic Hist rian 
capital no. 35. This couple îs  correlated în i t R  t urn with FlphPsia n  capitalR no. -1 (classical ) ,  no. 3 
(post-classical) and no. 5 ( Hellenistic).  

It i s  also, t hough more distantly, related t o  tlte subgroup consisting of the post-classical 
capital no. 27 from Samos and the Hellenistic nos . 59 and 15 ( Olympia and Sardes, respectively ) .  
The other Thasos capital no. 3 2 .  also exhibits a correlat i ou ,  cwn though weaker, with that group. 
\YP notice t hat the Delian archaic item no. 23 ( Porinos Saos ) seems t o be t he chronologic "peak" 
of that stylistic series. The Thasian group ( whosc stylistic features have their distant origin i n  
t hc center expressed by Delas n o .  23) c a n  b e  assumed t o  suggest an i mportant i nterference o f  a 
sornewhat distinct character (a " Thasian school" pcrhaps ) that will have influenced the Histrian 
archaie st yle illustrat€d by no. 35. Thc feat nres of t he Thasian group will then have sprcad through 
suhsequent epochs down to Hellenism aeross thc AF\ia l\li nor area ( Ephesus, Sardes) ,  the Aegean 
( Samos) and even mainland ( Olympia) arras . The import ance of t he Thasos center i n  t he Ionic 
dewlopment gets clearer now, account t akcn that the group of nos. 30 and 31 exhibits a complex 
unitary structure prescrving it s strong la.sting correlat i on from hoth viewpoints of composition 
and of st yle. 

So, two different trends (bot h starting from the sarne di st an t Delian source ) have ma.de their 
contribution in t he formation of the Histrian archaic cap it al (no. 35) : as far as composition is concer­
ned it depends mostly on such pat t ern as clewlopcd at Sa lonic (no.  33) ,  KaYalla (no. 34) aud Paestum 
(no. 62), which i n  their turn originat e i n  the Delian focus no. 22 ; from t he stylistic Yiewpoint, 

the Histrian capital bears wit ness of a direct Thasian influencP, Yia nos. 30 and 31 t hat descend 
stylistically, i n  their turn , from the Drlian capital no. 23 ( Porinos Xaos ) .  It îs worth noting t hat , 
whereas no. 22 ( Na x i an Stoa) and no. 2:3 are closely correlated t o  each ot her a s  t o  their c ompo­
sition , each of t hem appears to he the source of a distinct styli st ic chains. As for Naxian Oikos, 
as we have already seen, it is  i ndebtecl t o  an older p3ittern illustrat ecl b�· capital no. 18, t he Naxian 
Column .  The other Delos capital no. 20 (tlw Nax ian Sph i nx ) ,  ennt t hough correlatrd - howewr 
distantly - t o  no. 20 (each of t hem part of a diffprent composi t ion cluster ) ,  appears as if it might 
have been a third Delian "peak" of a clif;t inct styliRtic sequenc P , as we have mentioned earlier .  The 
manifold creaUrn power of the Cyclacli c  - .Argean cc-nter and i t s  role in the original format ion 
of Ionic capitals are e:learly suggested by R t at i stir met hocls in t h i s  study. 

Several dist i nct stylistic subgroups a re apparent within t he great At tic group în qua­
drant II. According to UPG:MA re:mlt s ( Figs .  10--22) ,  all t hese subgroups appear correlatcd t o  
eaeh other a t  a distant level, suggcsting aet ually a largP p ontinPntal serief', quite distinct from 
former ones and revealing t he creat ivE' rolP of Att k i n  thP Ion ic evolut ion . 

The first stylist i c  group i n  this  large series i s  formed by direct correlation and includes, 
the capital from the Atheni an Stoa in Delph i (no. 5.1),  t he capital from the l\farathon l\Iemorial 
(no. 54) and another one from Hadrian 'R Libra r�- (no. 44) . The peculiar c h aracter of no. 55 appears 
less clearcut now : whereas its  composition patt ern ranks it closer t o  the "less perfect" c ha i n  
from a stylist ic point of v i e w  i t  now seems more dosely rclated t o  t he At ic pattern illustrated b y  
the Marathon capital and Hadrian's Iâbrary one. A.nother stylistic group begins w i t h  Athenian 
i tem no. 43 ( Kynosargcs Gymn:u;ium ) ,  c ont i mws with thE' Athenian classie no. 41 ancl ends up with 
t he post-classic i t em (no . 58) from thc J,eonida i on in Olympia . 

The next group defini:'� unequi rnrall�· t lw rlassic At hen ian triad i ncluding no. 46 ( Pro­
pyleae) ,  no. 47 ( t he Temple on Ili sws ) ,  arnl no . 48 ( �ike Apteros ) .  Cert ainly quite clo:-e t o  it îs the 
c lassic capit a.l from t he Asklepieion (no. 4 fl ) .  

The last group consist s of t wo BrN·htf'um capit als (nof.l. fJ O  and 5 1 )  t hat appear indiref'.tly 
correlat ed wit h the ")[arathon group". He:< i des , a numhn of more distant eorrela1 i ons with hot h 
capital no.  4.5 and t he archaic Athenian rapi1  al no. 37 arP Y i '- i hle i n Figs. 1 9 -22. This latt c r  eor­
relat ion w i l  h no.  37 might point both ito f'orne dist a n t  r-;tyli s t ie echoes of Eastern origin and t o  some­
thing we may call t he Attic "ring" (no. 37 ) of propaga t ion of t hese influencer; to the Ercchteum i t ems . 
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In Figs. 19-22, Histrian capital!; nos. 71,  72 , 73 turn up as a small distinct group with 

the connections bet ween no. 71 and no. 72 obviously closer than others. Their prei,;encc in CA (Fig. l7 ) in a zone of Asia Minor prevalence, reveals that the stylistic features of .Asia Minor origin pre­
dominate with these Histrian capitals. So, on the whole, the so-called "Histrian school" appears 
to  be characterized by an Attic trend in point of composition c'evelopment, and a prentiliug A�ia 
�liuor orientation in style. 

Group correlations as şuggestcd by Figs . 19- 22 gin specific evidence of this eomirln­
able proximity to the Eastern style . 
Such pieccs of eYidence are the rel.ations �- .:.. -�; of t he Histrian group with other groups ..!!! .;:. consist ing of Eastern , Asia )Iinor and . L'c finition of varia b tes by D T h e o d o r e.s e u  �r:::l 
( sporadically) - Aegean capitals .  From ��� 
arnon � these wc mention the group includ- square 23 
ing nos. 9 and 16 (the Hellenisli capi- hexagonal 24 
tals from Didyma and Magnesia, respec - scheme ocragona1 25 
tively) and another (mainly Hellenistic) c:. decagonal 

____ 
· l6 

onc consist in g of nos . 11,  13, 17,  60, 29, ' r:: i ----+r_e_a-...a_n..::.g_ie..----.--:--r7r:=::------�_,.--=-2-=-7_, 
t ' '  ,,, protongeo up to tJatuster 28 f' c .  1• lower echrnus under t>atuster____ 29 Histrian capital no. 74 appears „ s L"rface DaiuSlfrwlf71Siiifeconrour---- 30 correlated to the other Histrian capitals. n.. ,____ __ _ _  wrrespond wdh connechon of vo!!lfcs ·--� 'l'oget her they make up somcthing that ! p!;,tc<J u 

_
enlargidfrµii'dedpi'ece _ ----j"32 we dare define as a n  illustration of a 1 enlarged by changing cf voiulcs 7/i)e i 33 local llistrian school (Fig. 22). Figs. 19-22 [ ___ -· d:fterer:d prof!le cn faces Î34-ali;o irnggest a rather direct influence of ! c- · flar disc -35" the capital from the Nereid Monument at ! -- -rn-nv_e_"< 36 XanthoR (no. 12) upon the Histrian ca- 'li concave 37 pi tal no. 7 4. A general view of this cor- " c: WIFfi dernration 

- }8 relation system together with the CA pic- c:. ; "' dcu!J!e as tragal 
„----r-F 

ture (Fig. 1 )  both stress the definite I "  cour"ed undcr p1areau ' 0  
!�r:;-�.";;�!t::�.·��

1
:���&:'�;·�;����,·�i " i • f:; ;::�:::;�:�� - � j ·f7-Histrian style. 1 :::: I �  fief profite -- 43-

The chronologic peak of the Histri- 't'l ! _ '- absent 2bove the ech1nus____ _ 44 
an sequence thus configurated is the late "' i :; courved above fhe echmus ·----�4·5-
archaic capital no. 35. The stylistic group 0 "' sfraiqht ahove The- echinus - ---46 
where it belongs appears linked by distant .._, ,,. t 

,_
abse7ir=�---- - --· - -�:JL 

connections both to the Attic group and I "'  fiif0r1ioilo...,e0-- 48 ,,, i ,... cDriVix 49 to another group consisting of remaining j' .,, ..,.dn roseffe de coraT!On_ ___ _ __ 50 Histrian capitals. As a conclusion one ·- wirn aaoea pTece-------- · --- -· -- 51 may say the Hist1 ian-deYeloped style I --- -
prot1/e lesb1ancyr.ra --- 52 is subJ'ect to at least two significant I � · d d t r.:i 

iradiations : the first comes from Thasos, cven decoration eleme;-its r� 
' 

c c „ m u:; k'ifhout carve ecora ;on :JJ 
and another one, later than the first, from 

--- · · --· welf dJfferent1ated piece ------.-55--. 
X th Att . 

t · t f ) th · "cous s inc l "  �---�---;-,.----,---,--n--=-:---t an os. ic ype 1Il er erences, w 1e er I rr!!duced betwcen ech inus and astraga 56 
secondary ones, are not to be neglectcd. 1 - ---- a bscnfs 57 

Now we are left with the post- L pa lm:� IST!Wted on "coussinet" 58 
classic and Hellenistic capitals in qua- 1• -- Tiicliiiedr plane of vo lu te J faces ___ _______ 59 
drant III, divided into seYeral groups sfarf rin e : s trarght at pfateau leve !  60 
suggested by thc cluster analysis (Figs . I . . s.'mple without profile 61 
19-22)  : i 'li cyl:nrirJCa/ w1fh simple or f/ufed "balfaeus" . 62 

(a) A group of sole Asia )Iinor �= e: ----- fhrce f!utcs 63 
b · · · ] tl t '  f H l' '- .': t 'uted four flufes__________ 64 

f 11 d 1 h " 0 nlore- thâfi Iau.-- lti/Fes - - 65 origin egmnmg Wit 1 . le VO n·e 1'0111 a 1 - r - . -- · ----- ·-· 
�r:���!��t���·;:\3 (P�T��e) ,)i�o � 1; �)�;�.: � „ - tieu 0.0-ic��r�!_ion 6 6  
gamum), no. 60 (a  Ptolemaic vot iYe from : �� sc2:es . �� ��� :��:::� :; Olympia) and no . 29 ( J.Jesbos ) ·, 1• � 1- - - �- ---·- --'-- on the balus te.- 69 

(b) A group com1isting of t he post- L � vcr,·etaie on the baltaeus 
·-----„ - -� classic capitals nos . 14 and 75 ( Priene ), .. _ � on-Tiie ftutes 

------ - 71 capital no. 57 from the Olympfan Philip- � � iijYJ parhai:/��diJed at capitat _ 72 peion , and the Hcllenistic capital from ,.. 
thf' Didyma (no. 8) ; Fi g.  24. -_The definitlon�of stylistic variables (by D. Thcodorescu). 
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(c) A larger group (nos. 31, 30, 35, 4, 3, 5, 27, 59, 15),  related t o- t he quadrant IV (Fig. 17) 
earlier discussed ; în this group now we only overscore the direct correlations that revea l ,  on one 
hand, the subgroup of Ephesian capitals with the cla.ssical n�. 4 as chronologic peak followed by 
a post-classical capital (no. 3) and a Hellenistic one (no.  5) and, on the other hand , a snbgronp 
with its  cluonologic peak in no . 27 ( Samos ) and i ncluding besides a Hellenist ic votive frorn Olym­
pia (no. 59) and a.nother Hellenistic capital from Sardes (no. 15) ; 

(d) a Hellenistic group consisting of no. 9 (Didyma) and no. 1 6  (Magnesia/M) and corre­
la.ted with the Histrian group, aa we bave pointed out above . 

$9Bcm 
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Fig. 26. - Capital no. 74 : plan. 

Of course , there are among all these stylist ic groups or series a number of overlappings 
(as revealed by cln'lter analysis)  t hat also account for t heir somewhat diffuse dist ribut ion in CA 
(Fig. 17 ) .  The stylistic variables in terms of which the correlat ions describcd above can be deter­
mined and t he aspecta expressing intergroup irradiation can be seen in Fig. 23. The table, which 

îs an illustration of a simple seriation method, describes on whole bot h t he large stylist ic groups 
distinguished earlier and the possibilit ies for reassessing some of t he i nt erpretat ions t hat have 

been out l ined so far .  

* 
The purpose of this study has not been to bring forth some surprising novelty on the Ionic 

capital , but rather to undersoore the oapacity statisticul meth�ds · have to dig out fundamental 
infonnation on the account of which research on t he Ionic evohition could. be c i rcumscribed 
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in a more complex range of topici!. From this vicwpoint , we hopt- om ?St udy t o  be one Htep for­
ward in the direction opened by D. Thcodorescu and A.-�f CoJlombier. The main difficulty (be­
sides the lack of a complete description in many a case, which D. Theodorescu had already had 
to cope with) arose from that a number high enough of pictures and �nappings of the capitals in 
our statistics were unavailable to us due to a quite limited access to references we have had so 
far. That is what barred us from a deeper approach, including a classification of 1 he issues and a 

discu.ssion in terms of style and composition at the same time. Some of our interpretations in 
this paper are likely to mustrate the drawback inuch to our regret 33• 
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