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Abstract 
 
The phenomenon of optical correction in Classical Greek sculpture has been attested by both ancient authors and 
modern scholars. Despite the apparent normalcy of optical correction in sculpture, however, there are no obvious 
reasons for it and how such correction worked in statues is a question which has rarely been examined systematically. 
Among the possible explanations are conscious application of philosophical or optical theories by sculptors, or 
subconscious influence of human visual perception on the carving process. 
 
In this study, asymmetries (as one possible method of achieving optical correction) in the heads of extant fifth-century 
Greek sculpture have been analysed in relation to the ideal view and the pose of statues. All heads that were measured 
were asymmetrical, but statistical analysis showed no systematic pattern in the data that could be considered 
representative for sculpture from Classical Greece in general. 
 
The lack of a statistically significant pattern means that (subconscious) correction of visual perception is not at the 
root of the asymmetries, undermining the notion of systematic application of contemporary optical theory by sculptors 
or the influence of their own visual perception. However, a practical explanation for the unsystematic asymmetries 
presented itself through interviews with seven sculptors, who pointed out technical reasons why asymmetries would 
occur naturally during carving, without influence of theoretical designs or visual perception. 
 
Introduction 
 

Visitor: One type of imitation I see is the art of likeness-making (εἰκαστικὴν τέχνην). That’s the 
one we have whenever someone produces an imitation by keeping to the proportions of length, 
breadth, and depth of his model, and also keeping to the appropriate colors of its parts.  
Theaetetus: But don’t all imitators try to do that?  
Visitor: Not the ones who sculpt or draw very large works. If they reproduced the true proportions 
of their beautiful subjects, you see, the upper parts would seem smaller than they should, and the 
lower parts would appear larger, because we see the upper parts from farther away and the lower 
parts from closer. 
Theaetetus: Of course.  
Visitor: So don’t those craftsmen say goodbye to truth, and produce in their images the 
proportions that seem to be beautiful instead of the real ones? 
Theaetetus: Absolutely.   

 Plato Sophist 235d-236a 
 
Rarely in ancient Greek literature does an author refer to the visual arts with such attention to the process of creation 
as Plato does in this quote from the Sophist.1 Contrary to the more numerous considerations of philosophical aspects 
of artistic production in his work, for once Plato refers to the practical side of making sculpture: the correction of the 
                                                        
1 Translation by N. P. White. I would like to thank the organisers of the Art of Making conference where this paper was presented originally at 
King's College London in June 2012, Will Wootton, Ben Russell and Emma Libonati, as well as the anonymous referees of the paper. Their 
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optical distortion which occurs in the upper sections of statues that are considerably larger than life. That which 
distance makes appear too small to the viewer, he claims, artists correct by adjusting the proportions. 
 
Theaetetus’ reaction seems to imply that optical correction was perfectly normal among the sculptors of Plato’s day, 
and even something that contemporary viewers might notice if omitted.2 However, when looking at real people from 
an uncommon viewpoint, for example with strong foreshortening, human perception is used to compensating for the 
distorting effects of angle and distance.3 So, when the human eye perceives a sculpted figure that looks like an over 
life-sized human being, why would this be any different? In other words, why would such optical adjustment be even 
necessary, let alone widespread?  
 
Questions of asymmetry in scholarship 
 
In the past, scholars have considered the presence of facial asymmetries a key indicator for optical correction in the 
heads of Greek sculpted figures.4 One of the first scholars to relate facial asymmetries to optical correction was J. J. 
Winckelmann, who noted that in many statues, among others the famous Dying Niobid (cat. no. 39; fig. 1), the half of 
the face turned away from the viewer was flatter.5 Since then, asymmetries have been observed in many individual 
statues; explanations for their occurrence range from aesthetic enhancement of the figure to technical errors by the 
sculptors.6 Considering the high technical quality of much surviving classical sculpture, the latter seems an unlikely 
cause.7 For example, a figure like the Herakles from the temple of Aphaia on Aegina (cat. no. 17; fig. 2) shows subtle 
but clear differences between the two halves of the face.8 The position of this statue in the pediment would obscure 
these asymmetries, but during the carving process, they were clearly visible to the sculptor. The question is whether he 
carved the statue in this way purposely, and if so, what that purpose was.  
 
Asymmetry in sculpted figures could be attributed to deliberate effort, for example to achieve an effect of strong 
emotions (in later sculptural styles) or anatomical realism. Two studies from the 1970s by A. Stewart and I. McManus 
studied the patterns in the asymmetries of male genitals in Greek sculpture.9 In more recent years, the latter author has 
shown that the statistical propensity for men's right testicles to be heavier and hang higher than the left ones is not 
reflected accurately in male statues from ancient Greece.10 In many ways this outcome is not surprising, as fifth-
century sculptors did not aim for realism. The idealised form of Classical sculpture would hypothetically preclude 
asymmetries, which would make them look notably less harmonious. Even though people's faces and bodies are 
invariably asymmetrical, the idealised beauty of Classical statues would have little to gain from asymmetry. So the 
question remains why the apparently flawless faces of fifth-century sculpture are nonetheless asymmetrical. 
 
Before this can be explored further, it is important to distinguish between two kinds of facial asymmetries. On the one 
hand, asymmetries in the face and neck can result from movement, like they would in a real person. For example, a 
turn of the head to the proper (that is, the statue's own)  left lets the sterno-mastoid muscle on the right side of the neck 
stand out, changing the shape of the muscles around the jawbone. Equestrian figures often display an energetic turn of 

                                                        
2 For an overview of optics and proportions in ancient art, Lepik-Kopaczynska 1959; also below ns. 5 and 8.  
3 For human eyesight on neurological and aesthetic levels, see e.g. Zeki 1995; Zeki 2001: 52; a popularised introduction to stereoscopic or 
binocular visual perception of depth in Sacks 2010: in particular 122–43. In this paper, the question whether human visual perception has 
fundamentally evolved since antiquity is not discussed. Evolutionary psychology would suggest that the elapsed time is too short for this (e.g. 
Mithen 1996).  
4 The term asymmetry is not intended in relation to the Greek word symmetria here, despite the obvious connections between proportions, fine 
measuring and asymmetries. For a discussion of symmetria in ancient art, Pollitt 1972: 105–7; Pollitt 1974: 8, 28; related comments Stewart 
1995: 20–2. Also Edwards 1996: 132–3; Knell 1986: 157–76; Senseney 2011: 178 n. 13; Steiner 2001: 39–41; Stewart 1990: 161–2. Palagia 
1980: 9–11 gives a concise overview with literature; a thorough philosophical approach in Tatarkiewicz 2005, passim.  
5 Winckelmann V.4.6 (Eiselein vol. IV, 229–30); clearly visible in Schneider 1975: pls. 11–13. No explanation is offered by the former. 
Boardman 1992: fig. 133 notes that the statue was reworked in antiquity, which may have influenced the asymmetries in the head and face. 
6 For an overview of pre-1975 studies on facial asymmetries in ancient Greek sculpture, Schneider 1975: 6–20, and 18–19 ns. 8 and 14. 
Although in the last thirty-five years, the topic has appeared very rarely in scholarship, the pervading influence of the idea that Greek sculpture 
was to some degree optically corrected is evident in handbooks as well as other sources, e.g. the online Encyclopaedia of Art Education (s.v. 
Greek sculpture).  
7 Winckelmann e.g. V.4.8 (Eiselein 1965 vol. III: 233–4). Against the interpretation as optical correction, and for the notion of errors: Meyer 
1825, in Eiselein 1965 vol. IV: 172–3 n. 3. Meyer argued that the asymmetries are too small to take seriously and that moreover, improvement 
of the aesthetic appeal of one side would deteriorate the others. While the latter is true, it would matter little in pedimental figures.  
8 Visible in Schneider 1975: pl. 10. 
9 Stewart 1976; McManus 2004. For asymmetry as an expression of emotion in Hellenistic sculpture see Ridgway 2002: 283. 
10 McManus 2004, suggests a relation between the asymmetries that do occur and folk beliefs about male genitalia, later formalised by medicinal 
theory and by philosophy. He proposes that the development over time of the rendering of the scrotum reflects increasing preoccupation with 
anatomic accuracy. 
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the head that results in such motion-related asymmetry, which may help to identify carved heads as belonging to 
horsemen.11  
 
By contrast, structural asymmetries are beyond renderings of tendons and muscles in motion. The mouth or nose 
might be off-centre; the cheekbones might differ in width, height or volume; the eyes might be different sizes, etc. 
These asymmetries are not self-explanatory in high-quality idealising sculpture, since differently sized eyes or a 
crooked nose are, from a Classical point of view, less beautiful. An explanation like Plato’s optical correction for the 
latter type would be welcome: if asymmetries serve to increase the beauty when seen from one particular angle, the 
resulting lack of elegance from other sides could be justified by the improved effect when looking at the statue from 
the ideal viewpoint. An example of this is the pedimental figure of Theseus from the temple of Apollo in Eretria (cat. 
no. 46), whose features look, as Boardman observes, markedly better from below.12  
 
If subtle differences between the two halves of the face work in this way to enhance the effect of the statue from one 
viewpoint, it becomes possible to deduce this ideal viewpoint by observing from which side it works best 
aesthetically.13 The principle of creating an ideal viewpoint through asymmetries is often used for the reconstruction of 
statues: not only can its pose be established based on muscular or motion asymmetries, but structural asymmetries can 
help identify the original intended angle for viewing a head, particularly when the corresponding body or original 
placement on a pedestal are no longer preserved.14 In this way, asymmetries can be helpful for example in the 
reconstruction of sculptural groups. 
 
In order for an ideal viewpoint to function in this way, the asymmetries which create it must follow a recognisable 
pattern. Theoretically, optical correction serves to counter distorting effects of our visual perception, or put positively, 
to enhance the visual experience of a statue at least from one angle, by taking advantage of how our visual perception 
functions. However, for this ideal view to be recognisably more pleasing, viewers must agree on what constitutes the 
statue’s ‘good side’, whether they do so instinctively or based on scholarly arguments. If, therefore, asymmetries 
contribute to the ideal viewpoints of statues, they must follow a pattern that a majority of viewers would acknowledge 
consciously or subconsciously as effective. 
 
Thus, an investigation of the possible explanations for asymmetries must start with establishing whether a pattern does 
indeed exist. This raises immediate problems. First, original Classical Greek sculpture survives in limited numbers, 
and when it does its condition is often quite poor. Second, if a pattern could be found, the explanation of purposeful 
optical correction requires a level of theoretical awareness among ancient sculptors that can is questionable. A 
connection between sculptors and philosophers such as Plato is not sine qua non established, and there is a possibility 
that Plato’s notion of correction had little to do with the practical reality of sculpture in the fifth and fourth centuries 
BC. Although the scope of this article does not warrant a full discussion of this subject, some brief remarks are in 
order. 
 
Literary evidence for awareness of anatomy, complex geometry or optical theories among sculptors of the fifth 
century BC is scanty.15 The accuracy of anatomical detail in Classical sculpture has led some scholars to postulate 
medical knowledge among them. 16 Complex geometry was applied famously in fifth-century architecture, and 
treatises about this are known to have been written from the early archaic period onward.17 In sculpture, Polykleitos 

                                                        
11 E.g. the archaic head Akr. 617. Langlotz (in Schrader et al. 1939: 127–8 no. 86, pl. 95) thought it was a kore, while later authors (e.g. Richter 
1960: 81, figs. 219–20; Brouskari 1979: 53–4, 57 fig. 95; Ridgway 1993: 98 n. 3.12, 201; Trianti 1998: 101 pl. 65) believed it to be a horseman: 
the asymmetries play a different role in each interpretation. General comments on asymmetries as a Classical invention: Osborne 2011: 33, 41. 
See also, e.g. Hurwit 1989: 80 on the Kritios Boy; the so-called Blond Boy, Palagia 2008: 121; also Ridgway 1993: 199 on a horseman’s head 
from Eleusis.  
12 Boardman 2002: fig. 205.2. 
13 See e.g. Alscher 1954 [Vol. II.2]: 93; Ashmole 1951: 14; Brouskari 1974: 53–4; Brunnsåker 1971: 152, 162; Edwards 1996: 135–6, 143, 153; 
Hampe 1960: 48; Langlotz 1951: 638–9; Lippold 1950: 40; Ridgway 2004: 277. For Hellenistic examples see Ridgway 2000: 91, 115–16 
regarding the ideal viewpoint, albeit focussed on practical criteria such as finish and composition.  
14 E.g. Alscher 1954: II.1, 65–8 figs. 18a-f argues that the asymmetries in Akr. 674 indicate the ideal viewpoint to be in three-quarter from the 
proper right see: fig.18e; similar analysis by Edwards 1996: 135–6, on Agias from the Daochos monument in Delphi. Cf. also Ridgway 2001: 90 
for the (Hellenistic) Capua Aphrodite; 339 for the Boy from Bodrum, where the asymmetries indicate 'a controlled viewpoint'. 
15 Philosophers’ and artists’ awareness of optical effects or illusions as early as the fifth century BC is demonstrated by Thibodeau 1998; cf. 
Tanner 2006: 161–70; specifically in sculpture, Ahrens 1983. A philosophical interpretation is offered by Porter 2010, especially 413–5 and 
444–50. Cf. Vitruvius, On Architecture 7, preface, 12, (Agatharchos the painter and other, architectural theorists on perspective); Palagia 1980 
(the artist Euphranor); Rouveret 1989 (painting). On education of ancient sculptors more generally, Mark 1995; Stewart 1990: 65–72; Goldhill 
1994: 197 (on self-reflective viewing among artists). On design in art: Berger et al. 1972; also Krimmel 1986. 
16 E.g. Leftwitch 1995; Métraux 1995; Tanner 2006: 161–4; Tobin 1995. Contra Osborne 2011: 40 n. 62.  
17 A recent overview with extensive bibliography is Senseney 2011. See also Balensiefen 1994; Cook on Ashmole 1973: 264; Coulton 1977. 
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was famous for having put down in writing a system of proportional measurements for his statues.18 These examples 
suggest that knowledge of geometry and certainly of the proportions of the human body was not uncommon among 
sculptors of the fifth century. In view of the quality of the surviving sculpture, it does not seem too much of a leap to 
think them capable of guiding their viewers’ glances. But ultimately, contemporary literary sources that aim to present 
the practices of sculptural production, or even the perceptions of sculpture by the public, are missing. The only direct 
source available to modern scholars are preserved Classical statues. Despite their limited numbers, these need to be 
investigated to see whether the optical correction from ancient texts can be related to the evidence of sculpture. 
 
Asymmetries in sculpted faces: theories, methods, data  
 
Whether asymmetries are the result of subconscious influence of human visual perception on the carving process, or 
of conscious distortion to enhance the aesthetic effect of a finished statue, it is essential to determine whether facial 
asymmetries in Greek sculpture show any significant regularity.19 Based on the surviving corpus of classical sculpture, 
facial asymmetries in Greek sculpture can, and have been, examined. The ‘rule’ for the ideal viewpoint (also referred 
to as the viewpoint theory) is usually that the half of the face that is turned towards the viewer appears larger and 
flatter than the turned-away half.20 In compensation, the latter is made longer and wider, and the front half more 
strongly curved.  
 
Few studies, however, have systematically investigated the principles behind this. Descriptions which are detailed 
enough to include asymmetries are confined to a few heads, making it impossible to establish whether there is a more 
universal pattern. An exception is Lambert Schneider’s 1975 work Asymmetrie griechischer Köpfe. He argued that not 
the ideal viewpoint determines the asymmetries, but the movement of the statue’s head. For example, the head of the 
Zeus of Cape Artemision is turned vigorously to the proper left, but, Schneider noted, the left half of the face is not 
taller than the right half, as in the viewpoint theory.21 Rather, the vertical and horizontal axes of the face are bent as if 
swept up by the movement of the head, converging in this case to the proper left (fig. 3, 1–3). A similar convergence 
occurs in the head as a whole: the line which runs from the middle of the forehead to the middle of the back of the 
head bends to form a concave line towards the proper left (fig. 3, 4–5). This causes the turned-away half of the face to 
be lower and narrower, the effect increasing towards the outside of the face. Schneider called this motion theory, and 
tested it on 319 heads from Classical and Hellenistic sculpture. He presented the results in tabulated form, using 
symbols to indicate whether his pattern was confirmed or negated by the evidence. In a majority of cases his data 
supported the theory, and some considered the discussion on facial asymmetries closed.22  
 
However, neither Schneider nor adherents of the viewpoint theory take into account the methodological problem of 
the fact that not all Greek sculpture from the fifth century is preserved. A pattern in the asymmetries in any collection 
of surviving sculpture might be completely coincidental. So, after establishing the existence of a pattern, a further step 
must be to test whether it would hold up if one could perform the same test on the hypothetical body of all Greek 
sculpture.23 With the help of statistics, the chance can be calculated that the asymmetries in the surviving fifth-century 
sculpture are likely to have been a universal phenomenon, or are just a coincidence in the surviving material.  
 

                                                        
18 Quotes in Pliny Natural History 34.55; Galen, De Placitis Hippocratis et Platonis 5 (transl. De Lacey) and De Temperamentis 1.9 (ed. 
Helmreich) on symmetria and the Canon; Philo, Belopoeica 4.1, 49.20 (ed. Diels and Schramm) on the famous phrase that beauty arises para 
micron, from many numbers; and Aelian's Varia Historia 14.8; cf. Berger et al. 1972 on design and proportions; Pollitt 1995 and Hurwit 1995 
on canons before Polykleitos. An overview of ancient sources in Pollitt 2001: 75–9; cf. Stewart 1978 (the Canon) and Stewart 1990: 263–6; cf. 
81–5 (on sculptors and their critics, philosophical or otherwise); 160–3 (Polykleitos). Also Borbein 1996; Porter 2010: 265–6; Senseney 2011: 
142–53; Tanner 2006: 164–9. Edwards 1996: 143 argues that the innovative aspect of Lysippos’ work mainly lies in his ability to suggest 
movement. His view is tantalisingly complemented by a study on cerebral responses to gestures indicating movement in real life and so, by 
extension, in classical Greek sculpture see: Skoyles 1997. For style triggering viewers’ responses, Osborne 1994: 81–2 and 2011: 44–5, 54. On 
viewers more generally, Steiner 2001: 42, 75–6. 
19 The likelihood of a pattern in asymmetries is not always supported: see a discussion by R. Hampe and F. Chamoux, regarding systematic 
asymmetries and ideal viewpoint in the Delphic Charioteer, also summarised by Schneider 1975: 3–4 esp. ns. 10 and 15.  
20 The principle seems close to mathematical perspective, a topic that, though related, falls outside of the scope of this article. Perspective in 
ancient art is discussed by Richter 1970; cf. Rouveret 1989: 80–113 (discussing ancient painting); Senseney 2011:98–100 (discussing 
architecture); Tobin 1990 for ancient theories of perspective.  
21 Schneider 1975: 11–14, pls. I-II. 
22 Conclusions on the fifth century, see Schneider 1975: 37–8. Case closed according to Zinserling 1976: 69–71. Cf. Ridgway1976: 93–4; and 
Ridgway 2004: 277 where she both asserts the theory’s validity and notes an exception (Riace Warrior B). 
23 Schneider’s original numerical data are no longer available (cf. Table 1). Because of this and because the ideal viewpoint theory was to be re-
tested too, a new set of measurements was collected. These were taken some years ago, and we would like to extend thanks for all the help at the 
time from the staff of the three collections where I was allowed to collect data, in particular M. Meyer, I. Kader, I. Ohly and F. Hamdorf. The 
dataset is largely based on these collections.  
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The statues in the catalogue are treated as a random sample rather than as a full population (which would be all Greek 
sculpture produced in the fifth century). If the hypothesis of optical correction, either along the lines of movement or 
of viewpoint, appears in a significant number of statues and according to a regular pattern, the use of optical 
correction through asymmetries can be considered a general characteristic of Greek sculpture from this period, and it 
becomes fairly certain that sculptors applied these asymmetries purposely and consciously. 
 
In the descriptive catalogue, eighty-two sculptures are listed, their dates ranging from the late archaic period to the end 
of the fifth century BC, with an additional seven Roman copies of classical statues (Catalogue 1, available at 
https://roac.academia.edu/HelleHochscheid).24 More than half of these are architectural figures: for pedimental figures 
and high-relief metopes, original poses and positions of the figures are often known, and so the necessary information 
on poses and possible viewing angles of the figures is more likely to be available.25 Among the sculpture studied here 
are figures from Temple E in Selinunte, the Temple of Apollo in Eretria, the Aphaia Temple on Aegina, the Temple of 
Zeus in Olympia, the Parthenon, and the pediments of a Greek temple which were later used in the Temple of Apollo 
Sosianus in Rome. Some heads of freestanding single statues from the fifth century are also part of the evidence.26 The 
measurements on the pediments of the Aphaia Temple on Aegina were taken from the originals, all others from plaster 
casts in the collections of the universities of Bonn and Munich.27  
 
Measurements were taken from ten points on each head, providing information for both halves of the faces, and 
assessed with the naked eye in a further twelve (Catalogue 2, available at 
https://roac.academia.edu/HelleHochscheid).28 An example of the results, the measurements of figure A from the West 
pediment of the Zeus temple in Olympia, is presented in the Table below. These data were first standardised, and then 
compared with the demands of the motion theory and the theory of an ideal viewpoint. The standardisation of each 
difference was achieved by submitting the value to this formula:  
 

D = 1000 *
 (right – left) 

 (left + right) 
 

                                                        
24 The measurement data and statistic test results are available on https://roac.academia.edu/HelleHochscheid (accessed 01.04.2015). 
25 Also noted by Osborne 2000: 229. 
26 See Catalogues 1 and 2. A number of copies of the Doryphoros and a small set of copies of the Amazon of the Sciarra type were also included, 
for purposes discussed below. 
27 Plaster casts in academic collections are usable for the purpose at hand since their production process aims at scientific accuracy. The cast will 
be slightly smaller than the original as a result of the casting process, but the proportions will be the same as in the original. This property of 
plaster casts was pointed out to me by the sculptor Leo van den Bos, who had some experience in producing casts. A comparison of 
measurements of the head of Herakles (cat. no. 17) on the Aphaia pediment, with its cast confirmed this. 

28 Of the twenty-two locations, ten are rendered as numerical data (Catalogue 2); twelve are visual observations regarding deviance from an axis 
in the head, e.g. the line of the nose or of the eyes, or the curve of the skull at the temple (Catalogues 1 and 2). See also the list at the end of this 
text. The system is a simplified version of Schneider’s (ibid. 8–10). Some points he used have been left out because they are rare (e.g. 
moustaches), others because they overlap with locations used here. Blanks in the catalogues occur when a location is too damaged.  

Cat. no. 22 /inv. 256 Expected 
value 

Matches 
expected 

value 

Loc. Left Right diff.    Y/N 

1 10.0 9.7 -0.3 + N 
2 9.4 9.3 -0.1 + N 
3 8.8 8.8  0 + N 
4 10.6 10.5 -0.1 + N 
5 1.7 1.6 -0.1 + N 
6 4.0 3.9 -0.1 - Y 
7 14.5 14.8  0.3 + Y 
8 8.2 7.7 -0.5 - Y 
9 4.1 3.8 -0.3 - Y 
10 11.1 12.3  1.2 + Y 
11  (+)  R Y 
12   (+)   L N 
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Example of measured asymmetries in twenty-two locations and  

expected values based on the statue's pose 
 

The left-hand column indicates the points of measurement on the head, with the first ten locations represented in 
numbers, the final twelve in larger/more strongly curved (+) or equally large/equally strongly curved. The fifth 
column indicates what for a hypothetical ideal viewpoint or for the movement in this statue the asymmetry should be; 
the final column describes whether or not this expectations is met. 
 
In this way, one standardised number, rounded to one decimal, was obtained for each measuring location of each 
statue (Catalogue 2, Sheet 2), resulting in ten numerical data per statue, or fewer in case of damage. The next step was 
to list the statues according to ideal view or motion. Both categories have three possible subgroups, namely frontal, 
left, and right (either in profile or in three-quarter view or position). Within each of the six subgroups, the results for 
all measuring locations have been submitted to a t-test (Tables 3–4). This test calculates the chance that one would 
find the results as they are in the dataset, if all the sculpted heads which once existed in fifth-century Greece had, on 
average, had a difference of zero between the left and right halves of the faces. The standardised results of the 
measurements show clear differences between the left and right halves of a considerable number of the statues in the 
database. The t-test investigates whether this is more likely to be a coincidence of the surviving material, or whether it 
is sufficiently representative to assume that all sculpture had such differences.29 The threshold p used for this chance 
was set at 5% (p = 0.05): if the chance of a coincidence was larger than 5%, one could reject the theory that 
asymmetries were a systematic phenomenon in Greek sculpture.30  
 
Only two of the fifty asymmetries (D8 for statues with movement to the proper right, see Table 3a, and D10 for 
statues with a frontal position, see Table 3c) are significant. The results are clear: although the statues all have visible 
and measurable asymmetries, the chance that this is coincidental is too large to assume a universal use in Greek 
sculpture of the fifth century BC.31  
 
The t-test poses strict criteria to not only the direction of the asymmetries, but also to their size. The latter aspect is 
less relevant in the present case, since the difference between the distances in the right and left half of the heads are 
often quite small. It is in fact more important whether the standardised value is positive or negative, and whether this 
is in accordance with the expectancy of either ideal viewpoints or motion theory. These questions can be examined by 
means of a sign test (Tables 5–7). The population median was set at zero, and the numerical data were used to see 
whether the differences between left and right, regardless of their size, result in the expected negative or positive 
direction, or whether they cancel each other out (Tables 5a–b). Again, a threshold is set in order to differentiate 
between a chance and a systematic phenomenon: the values have to fall outside of a preset margin around the 
population median. If the results were to fall within this margin, the probability is too large and the zero hypothesis is 
assumed to be correct. In other words, the population median set at zero represents the hypothesis that on average, the 
                                                        
29 T-test, n = 0, p = 0.05. This represents the following question: supposing (hypothetically) that there were no systematic asymmetries in all 
ancient sculpture, what is the chance one would find the measured asymmetries in the group of statues of this study?  
30 The hypothesis was therefore that n = 0 (n representing the number of asymmetries observed; in other words, the test examined how likely it 
was that the number of observed, systematic asymmetries would be 0). 
31 E.g. the pedimental figures from Olympia ranged from 36.8% accordance with the theory to 59.1%.  

13   (+)   R Y 
14 (+)    R N 
15  (++)   L N 
16  (+)   R Y 

17 (++) (-)   L: - 
R: - 

N 
N 

18     L Missing 
19  (++)   R Y 
20 (+)    L Y 
21 (+)    R N 
22 0 0   R N 

   
Missing 

 
1 

  Total following exp. 10 
  Percentage correct 47.6% 
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differences between left and right cancel each other out, and if the results of the sign test approach this zero hypothesis 
too much, it becomes more likely that the differences in the directions of the asymmetries in the database are 
coincidental.  
 
This test, too, was applied for both the ideal viewpoint and the motion theories (i.e. related to the rule of correction for 
a better aesthetic effect in the former, and the enhancement of the movement by bending the axes according to the 
latter). Again the outcomes were non-significant, and so it must be concluded that the asymmetries in the dataset do 
not represent a universal pattern of systematic asymmetries in fifth-century Greek sculpture.32  
 
The conclusion is that the asymmetries in the faces of sculpture are not a systematic phenomenon. The first 
implication of this outcome is that it is problematic to use structural facial asymmetries for reconstructing an ideal 
viewpoint, and by extension, for reconstructing poses of statues whose bodies are not preserved or the composition of 
pediments. Second, the evidence does not confirm the underlying assumption of deliberate optical corrections in 
sculpture. Evidently sculptors applied no systematic alterations to the proportions of the heads of their statues, and 
were not inclined to theoretical rigour in statues' proportions or optical correction.33 Consequently, there is no 
confirmation here of literary testimonia that claim philosophical or optical education of sculptors or their acceptance 
in intellectual circles in fifth-century Greece.34 However, non-significant statistic results like those presented here 
often suggest multiple causes of the phenomenon that is being examined. Even if asymmetries in sculpture are non-
systematic, their presence still needs to be explained. 

 
Answers from the workshop 
 
Even though Plato’s assertions of purpose and system in the optical corrections in sculpture cannot be accepted for the 
extant material, an explanation is still due for the omnipresent, if random asymmetries in the heads and faces of the 
classical Greek statues in this study. With this in mind, seven sculptors were interviewed.35 The questions focused on 
the carving of figurative statues rather than directly on asymmetries, in order to find out more about when and how in 
this creative process asymmetries might occur in the opinion of each sculptor.36 Had the outcome of the quantitative 
research been positive, it would have stood to reason to expect Classical sculptors to plan asymmetries in advance, 
when the composition of the statue was designed.  
 
The interviews confirmed what the statistics had suggested: none of the sculptors planned asymmetries or any form of 
optical correction in the early stages, when they were designing the statue in sketches on paper, in clay, or both. This 
could, of course, simply be a difference between ancient and contemporary sculptors. But the absence of a system in 
the asymmetries in ancient sculpture implies a similar lack of deliberate planning by fifth-century sculptors. The 
interviewees all confirmed that even if had they wanted to use asymmetry for optical purposes, they would not have 
planned for it early on, i.e. in the design stage. They proposed that the asymmetries would have appeared in the head 
of a statue relatively late in the carving process. In fact, they agreed on three very practical aspects of the carving that 
they considered highly conducive to asymmetries like those found in classical Greek sculpture.  
 
The first relevant factor for a sculptor carving a statue would be the literal limits of his or her perception. 
Sophisticated optical illusions and distorting effects aside, every sculptor has a very basic problem: he or she cannot 
see two sides of a block of marble simultaneously. When working on the front of a statue, the impact of the work on 
the adjoining faces cannot in the same glance be observed. A remedy could be to use high-quality mirrors (which 
would be limited in antiquity) or to work round in planes: instead of cutting the statue out of the block from front to 

                                                        
32 The distance from the nose to the outer corner of the eye is the only measurement that showed a significant pattern in asymmetries, in statues 
with an ideal view from the left (Table 7h); however, in statistical terms this result cannot be acknowledged: since multiple data were collected 
on each statue’s head, a margin of coincidence has to be exceeded, which this single case does not achieve.  
33 Interestingly, this also means that subconscious correction influenced by neural processes can also be ruled out in the current dataset. If 
sculptors had subconsciously compensated for their own visual processes, these corrections would theoretically be similar enough for the pattern 
to show up in the statistic analysis. To fully explore this aspect, which would necessarily include cognitive and neuro-research into visual 
perception, design and motor skills lies beyond the possibilities for this study, but would be a fascinating path to follow. 
34 A particularly apt comment in relation to this conclusion comes from Osborne 2011: 54: ‘Texts may offer ideal types, placed in relation to a 
grand classificatory grid, but visual arts must always respond with the particular body in a local action’. 
35 Many thanks to Leo van den Bos, Karen Beek, Dimitris Ilios, Aart Schonk, Henk Spreeuwenberg, Geert Stein, and Tijl Weidenveld, for 
allowing me to interview them. All of them produced figurative work in stone at the time of the interview. 
36 Scholars and sculptors commonly agree that besides the advent of electricity, carving technique has not fundamentally changed since 
antiquity. 
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back, layers of material would then be removed all around the statue like the peel of an apple.37 This is, however, only 
a partial solution, because once the final surface of the statue is almost reached and details such as the cheeks and eyes 
are taking shape, the same problem would occur, albeit on a subtler scale.38 So, the inability of the human eye to see 
around a corner influences the symmetry of a statue, because without artificial help it is not possible to monitor 
continuously what consequences the work on one side of the statue has on the adjoining surfaces. 
 
A second possible cause of asymmetries which the interviewed sculptors brought up, was their own laterality. A right-
handed sculptor would hold the mallet with his right hand, and the chisel with his left hand. While carving the right 
side of the statue’s head, this would be a convenient situation; but as soon as she or he would move to its left side, the 
carving would become very awkward. A solution could be to switch hands, and although this is possible (even a very 
inexperienced sculptor like myself is able to do so), the control over the mallet is much less in one’s non-preferred 
hand. With training, the difference becomes smaller, as experience shows, but even so it is near-impossible to do 
precisely the same with both hands. 
 
Alternatively, the problem could be remedied by standing on the different sides of the statue when carving different 
parts. In the example, this would be the statue’s left-hand or rear side, working from the back to the front. However, in 
terms of asymmetries this would potentially have even greater consequences: coming via the left side of the head to 
the front, it would be impossible to see the left half of the face, short of stepping forward to take a look. So, 
considering the impact of right or left-handedness on the carving, it would in fact be surprising if any statues had 
symmetrical faces, because there have to be either two different lines of sight while carving or one has to use different 
hands for different sides. The combination of visual perception, hand-eye coordination and laterality makes it virtually 
impossible to obtain identical results on two sides.  
 
A third aspect is the structure of some types of marble. Several of the sculptors who were interviewed had experience 
with various marble types, and they singled out certain types from Paros or other Cycladic islands. Contrary to, for 
example, marble from Carrara, some of the Cycladic marbles have oblong crystals. This means that their molecules 
are set, not in more or less cubic structures, but in bar-shaped, rectangular ones. According to the interviewees, the 
effect of this crystalline structure of the marble on the carving process is similar to that of wood: when going along the 
grain, the resistance is much lower and the cutting much smoother than when going against it. In the case of marble, 
going against the grain entails breaking the crystals to go through them, while going along them means that the chisel 
can follow the longer side of the crystals at a much lower resistance, only breaking the marble between crystals. If 
rectangular-grained marble were used, its structure would have had consequences for the carving of details such as, 
for example, facial features.  
 
Shaping space 
 
When Plato commented on the use of false proportions to increase the aesthetic appeal of large statues, he hardly 
intended to lecture on the creation of sculpture. His point was about the value of numbers and measurements over 
mere visual perception. But ironically, exact measuring and quantitative analysis of fifth-century sculpture belie 
Plato’s criticism. Instead, the evidence suggests that sculptors in Classical Greece did not purposely change the 
proportions of their statues’ heads to enhance one viewpoint, nor to enhance its sense of motion. The fact that each 
statue in this study has proven to be asymmetrical has to be explained in other ways.  
 
The suggestions offered here point to a combination of factors, among which are the laterality of sculptors, the 
inability of the human eye to observe more than one side of a statue simultaneously, and in specific cases, the 
crystalline structure of the marble that was used. All of these aspects originate from practical or technical 
circumstances occurring quite close to the completion of the statue, rather than from the execution of deliberate and 
meticulously planned design. It is this variety of practical causes, all related to involuntary processes during carving, 
that brings about the un-systematic phenomenon of asymmetries of the statues in evidence. The fact that scholars, and 
perhaps even Plato, thought to see deliberate patterns in these asymmetrical faces, is a tribute to the quality of these 
sculptors and their work. 
 
 
                                                        
37 For the variety of carving methods used in antiquity, see W. Wootton, B. Russell and P. Rockwell, 
http://www.artofmaking.ac.uk/content/essays/3-stoneworking-techniques-and-processes-w-wootton-b-russell-p-rockwell/ (accessed on 
01.04.2015).  
38 The one location whose measurements turned out to be significant, the nose bridge to the outer corner of the eye (if not attributed to 
coincidence, see above n. 31), could be so because of this effect. This is related to the next point, that of laterality.  
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Appendix: list of measuring points  
 
Measuring points are partly derived from Schneider 1975, 8–10. The accuracy of the measurements was impeded by 
several factors: the callipers end not in a point but in a small flat surface, which made measuring safer for the surface 
of the statue, but less precise. Moreover, some statues were so small that the callipers would not fit in the corner of an 
eye or mouth. Smaller statues have mostly been avoided for this reason, but on the other hand, it seems that in the 
ones which were included, the asymmetries are relatively conspicuous. 
 
1 Corner of the mouth – inner corner of the eye (measured on the outer corner, lower side of the upper lip / above 

of tear duct on the eyeball) 
2 Corner of the mouth – outer corner of the eye (measured as in point 1 / top of the lower eyelid on the eyeball, 

outer corner of the eye) 
3 Corner of the mouth – middle of the lower eyelid (measured as in point 1 / top of the lower eyelid on the 

eyeball) 
4 Corner of the mouth – middle of the upper eyelid (measured as in point 1 / bottom of the upper eyelid on the 

eyeball) 
5 Height of the eye (tallest part of the eye, measured on the eyeball) 
6 Width of the eye (between the tear duct and the outer corner, measured on the eyeball) 
7 Corner of the mouth – start of the earlobe (measured at the top of the jawbone, where the ear starts from the 

head; if this location was damaged, the lowest point of the antitragus) 
8 Middle of the nose bridge – outer corner of the eye (measured at the top end of the nasal bones) 
9 Corner of the mouth – middle of the mouth (measured on the location of the upper lip as in point 1 / in the 

middle of the philtrum) 
10 Outer corner of the eye to the start of the earlobe (measured as in point 2 / as in point 7) 
 
The measurements provided two numerical outcomes per location, one for each side of the face. However, since 
callipers rather than tape were used for measuring, equal values for both sides of the face might not coincide with 
similar surfaces. A stronger curve of the cheek on one side would not influence the width measured by callipers, but 
measuring tape would show a longer distance. More importantly, the effect would be very different from a gentler 
surface. In order to offer a complete picture of the asymmetries of each face, some more qualitative data was therefore 
recorded, describing non-quantified differences visible to the naked eye: 
 
11 Circumference of the two halves of the head 
12 Placement of the eyes relative to each other / the eyes’ axis 
13 Nasal axis relative to eyes’ axis 
14 Axis of the mouth relative to that of the nose 
15 Mouth relative to nasal axis (i.e. whether the nose is placed symmetrically below the nose or off-axis) 
16 Philtrum relative to nasal axis 
17 Difference between inner and outer corner of each eye relative to eyes’ axis 
18 Parting of the hair (if present and central) relative to the vertical central axis of the face 
19 Hairline on two sides of the vertical central axis of the face (i.e. where more or less of the face is exposed) 
20 Width of the two halves of the face, from frontal view 
21 Curve of the cheeks, mostly horizontal but if applicable also vertical 
22 Transition front to side of the head (i.e. a more or less square shape of the skull, or the angle of transition of the 

planes)  
 
The numbers in which these measurements resulted and the statistical analysis performed on them is presented in 
Catalogue 2, the quantitative catalogue. 
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Figures 
 

 
Figure 1: Niobid, original in Rome, Museo delle Terme 72274. Plaster copy in the Abgussammlung Munich no. 1664, 

Cat. I, no. 40. Image source: Schneider 1975: pl. 10. Reproduced by courtesy of Frank Steiner Verlag. 
 

 
Figure 2: Herakles, East pediment of the Temple of Aphaia. Munich, Glyptothek, Cat. I, no. 17. 

Image source: Schneider 1975: pl. 11. Reproduced by courtesy of Frank Steiner Verlag. 
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Figure 3: Schematic overview of motion distortion in the Zeus of Cape Artemision.                  

Image source: Schneider 1975: 12–14. Reproduced by courtesy of Frank Steiner Verlag. 


