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Spéculations on the Introduction and Role of Alexemata

in Doric Temple Architecture

John G, Hatch, The University of Western Ontario

Résumé

e temple d'Apollon a Corinthe (c. 540 av. J.-C.) introduit dans
|_ I'architecture dorique l'usage du stylobate incurvé et la récession
de I'entrecolonnement des coins. Des théories concernant I'usage
de ces «raffinements» ont été incapables d'expliquer comment ces
ajustements mineurs pouvaient étre tolérés a l'intérieur d'un ordre

Introduction

he subtle variations found in Greek Doric temples,
known as alexemata, hdve fascinated architectural
I historians since their “discovery” in the nineteenth

architectural. Cet article propose une nouvelle lecture de la géométrie
qui expliquerait comment ces «raffinements» ou a/exemoto étaient
possibles. Cette interprétation trouve ainsi une double justification dans
ses fondements philosophiques pythagoriciens et par son accord avec
la logique interne de I'Order dorique.

difficult then to assign to the architect(s) of the Temple of
Apollo at Corinth the traditional désignation of a master
craftsman with no real responsibility for the design of build-
ings. Rather, he falls more in line with Plato's définition of
architekon, a director of workmen who contributes both

century.l These minute adjustments in the inclination ractical and theoretical knowledge.4 This would not be

columns, curvature of the stylobate, recession of metope
widths, etc., were first introduced at the Temple of Apollo
in Corinth (ca. 540 B.C.) and became a regular feature of
temple construction, culminating in their encyclopédie use
on the Parthenon (447-432 B.C.). A number of théories
have emerged to explain these “refinements,” the most fa-
mous of which was advanced by Vitruvius who suggested
that alexemata were a necessary device to counter the opti-
cal distortions engendered by such large structures.2 Un-
fortunately, most of these théories rest on the uneasy
dichotomy of introducing apparent distortions into a struc-
ture whose care and précision in planning and whose whole
glévation is based on a rationality of design which embod-
ies an orderly notion of cause and effect. This paper pro-
poses a simple géométrie model that shows how alexemata
may in fact be logically derived refinements consistent with
the rationale underlying the Doric Order as a whole.

Alexemata: A Model

The Temple of Apollo at Corinth is the first known Doric
structure to use alexemata. Its columns stood on a convex
stylobate whose curvature extends down to rock cuttings
below the foundation.3 The regularity of this curvature and
the solidity of the foundation upon which it rests indicate
that its presence was intentional and not simply due to a
sagging of the ground resulting from earthquakes or set-
tling. The intégration of such a curvature into a relatively
large temple structure would have presented a myriad of
design and technical problems. Its introduction must have
necessitated a preliminary design and a better overall or-
ganization of construction than was required in the earlier,
formative stages of the Greek Doric temple. It would be

unusual given that by the mid-sixth century B.C., when
we first find recorded the names of temple architects, the
status of the Greek architect had risen considerably. The
most notable example is Theodoros of Samos, an engineer
who worked on the Temple of Hera at Samos (mid-sixth
century B.C.). The fact that Theodoros was an engineer
suggests his involvement in the design and planning of the
Temple of Hera; this is further supported by Vitruvius'
mention of Theodoros having authored an architectural
treatise dealing with that structure. Vitruvius also notes that
the architects Chersiphron and Metagenes wrote a treatise
dealing with the Temple of Artémis at Ephesus (second half
of the sixth century B.C.).5 Such treatises certainly con-
tributed to the standardization of both the Doric and lonie
Orders. Unfortunately, our knowledge of sixth-century B.C.
Doric temple construction is poor, and we must resort to a
hypothetical recounting of design and building procedures
based on the information we do possess of the fifth and
fourth centuries B.C. Clearly some caution must be taken,
but considering the relative consistency of the Doric Or-
der, such an attempt may prove quite fruitful.

Admitting the architect as designer, the question re-
mains as to the nature of the designs and particularly how
they dealt with the implémentation of alexemata. Unfortu-
nately, there are no records of élévation plans for the Tem-
ple of Apollo at Corinth.6 Yet, considering the particular
problems involved in using a curved stylobate, its effects
could only be conceived of in the form of a preliminary
glévation plan. Such a design possibly resembled that de-
picted in figure 1, where we find an exaggerated view of
the stylobate’s curvature in the form of the arc of a circle.
The centre of the circle is identified as point A. From point
A, we generate 6 radii which are labelled B, C, D, E, F and
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Figure |. Exaggerated view of stylobate curvature (Drawing: author).

G, and whose angles are equal, i.e. angle abc =
acd = ade = aef = af + Extending each radius be-
yond the circumference, we thus produce six
columns upon our theoretical temple élévation,
paralleling the six columns used on the front
and back of the Temple of Apollo.7

Figure 1, as yet, présents nothing unusual.
Some authors might object to the use of a cir-
cle rather than a parabola, yet a number of facts
seem to preclude the use of the latter.8 Firstly, a
circle is a much simpler géométrie form to han-
dle than a parabola (especially when one con-
siders the incrémental measurements involved
in calculating the degree of variation alexemata
entail). Secondly, concentric curvatures (stylo-
bate and entablature) are used at the Parthenon,
and their interrelationship is easier to détermine L

D E

in terms of a circle than a parabola, given that a common
focal point must be found for the latter: a focal point that
can only be determined through the use of a mathematical
formula which was as yet unknown. Thirdly, where the use
of a conic section (other than a circle) was believed to be
involved in the design of lonie column bases, Lothar
Haselberger has uncovered drawings at the Temple of Apollo
at Didyma (ca. 330 B.C.) revealing that such column bases
were in fact designed through a sériés of manipulations of
circles.9 Lastly, it appears more likely that a circle was used
since its dérivation for an élévation plan could simply have
been taken from designs for column flutings: the common-
ality between the drawing of a column cross-section found
at the Temple of Apollo at Didyma and figure ! suggest
such a conclusion.10

Returning then to figure 1, the architect of the Temple
of Apollo at Corinth had to face an obvious problem,
namely the outward slant of the columns toward the cor-
ners of the structure. A correction had to be made by giv-
ing the columns a slight inward inclination toward the
centre of the row of columns. The degree of this correc-
tion, however, was not haphazard; the columns were sim-
ply redressed perpendicularly to a horizontal line represented
by the tangent line G at the top of the semi-circle in figure
2. These redressed columns are labeled B’, C’, D’, E’, F
and G’. In this manner, the columns would be perpendicular
to the entablature which, in the case of the Temple of Apollo
at Corinth, is straight.ll

As unmomentous as figure 2 appears in correcting the
outward slant of the columns, it may explain why the ar-
chitect at Corinth used a curved stylobate in the first place.
By redesigning the élévation along a horizontal line tan-
gent to the curvature of the stylobate, there occurs a graduai

narrowing of intercolumnation as one moves outward from
the central column D in figure 2. Hence the distance be-
tween columns B’C’ will be smaller than that between C'D’,
and therefore x <y. Considering the size of the temple and
the breadth of the arc of the stylobate, this intercolumnation
recession would be barely perceptible near the centre but
would become more évident near the corners of the struc-
ture. Unfortunately, with only seven columns standing, it
is difficult to establish exactly whether the architect of the
Temple of Apollo did gradually recede the distance between
the columns. What is known for certain, though, is that
the intercolumnations at the corners are reduced.1?
Debates persist over the presence of intercolumnation
recession beyond the corner column for a number of Doric
temples. This cornes as no surprise. As the proposed model
illustrated in figure 2 indicates, différences in intercolumn-
ations would be smaller at the centre of a row of columns
than near the ends; given the rather incrémental recession
that does occur at the corners, a consistent intercolumnation
recession, especially on the side of a temple, would be ex-
tremely difficult to implement on such large structures.13
Despite the debates surrounding intercolumnation re-
cession, there is general agreement that the corner reces-
sion was introduced in order to handle the so-called angle
triglyph problem. In Doric architecture, triglyphs are situ-
ated directly above the centre of each column, but this is
not possible at the corners. This inhérent problem initi-
ated a variety of solutions, but most fall short of conform-
ing to the highly regimented, deterministic unity of the
Doric Order.14 The architect at Corinth may have decided
to devise a theoretical model that could supply at least a
logical rationale for the recession of the corner intercolumn-
ation, even though its implémentation may have presented
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Figure 2. Exaggerated view of stylobate curvature: adjustment of columns (Drawing: author).
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as an intermediary between the human and the
divine.

If this interprétation appears far-fetched at
first, we must remember that Pythagoras saw
the ecstatic contemplation of géométrie forms
and mathematical laws as the principal link be-
tween mortals and the divine. Furthermore,
Plutarch records that, for Pythagoras, geometry
acts to draw us away from the world of sensory

] corruption and toward the world of the intel-
lect and the eternal. It is also Pythagoras' con-
cept of theoria that channels religious fervour
into intellectual fervour and ritual eestasy to the
eestasy of discovery, thus establishing mytho-
logy and geometry as part of the same indivis-
ible reality.19 If we are to seek a philosophical
justification for the introduction of alexemata
into Doric architecture, Pythagorean thought
emerges as a plausible explanation. Sceptics may
find fault with such reasoning, but they should

numerous difficultés which would only be mastered in the
fifth century B.C. The model presented in figure 2 poss-
ibly represents that theoretical justification, one which suits
the rationality of design that underlies the Doric Order,
maintaining the orderly notion of cause and effect ruling
Greek architecture.

Alexemata and Pythagoras

Where the alexemata model presented in figure 2 (with its
juxtaposition of a curved stylobate and horizontal tangent
line) was possibly undertaken to justify the intercolumn-
ation recession necessitated by the angle triglyph, there also
emerges a possible philosophical/religious justification for
the use of this model in Pythagorean thought.15 One theory
suggests that alexemata were generated in order to produce
a certain tension of form, providing a living quality to what
would otherwise have been an apparently static design.16
Such an interprétation may be allied to Pythagoras' con-
cept of armonia which itselfemerges as a conséquence ofa
tension between opposites.l7 According to Aristotle, Py-
thagoras recorded ten such opposites, one of which is the
opposition between “curved” and “straight.”18 Furthermore,
these two opposing éléments carry an apparent symbolic
significance where the “straight” echoes the realm of Ol-
ympus (the gods), and the “curved” pertains to the lesser
realms of humanity and nature. It would seem self-evident
that the communion of these two éléments finds no better
expression than in a Greek temple, a structure which acts

bear in mind the particular character of the
Greek mind, and the more than coincidentai fact that the
first architectural treatises were written around the same
time as the first philosophical prose.20
As noted earlier, the most popular theory concerning
the function of alexemata is presented by Vitruvius. He
believed that such éléments as a curved stylobate were used
in order to correct the optical distortions that were thought
to occur if Doric proportions were strictly applied.2l Con-
sidering how diluted Vitruvius' sources may have been, it
appears that his interprétation may be but a residue of the
original Pythagorean justification. Where the notion of géo-
métrie armonia in the union of opposites may be the gen-
erating factor in the concept of alexemata, a complementary
function does arise in the contemplation of geometry as
drawing us away from the world of sensory corruption.
Thus, some validity may be conceded to Vitruvius' “opti-
cal theory,” but it should probably be subsumed to the pri-
mary idea of armonia between the human and the divine.

Pythagoras and scamilli impares

The relationship between Pythagorean thought and the in-
troduction of alexemata at the Temple of Apollo at Cor-
inth may also explain the enigmatic application of the
technique of scamilli impares to the curvature of the
stylobate. The term was first used by Vitruvius, but he failed
to explain what the technique involved.22 This has left ar-
chitectural historians speculating as to the application of
scamilli impares. One explanation was supplied by G.P.
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Figure 3. a) Dérivation of square numbers from succession of odd numbers. b) Pythagorean number/figure: square of 25. c) Scamilli imparer.
Construction of stylobate based on Pythagorean odd number/figure (Drawing: author).

Stevens in his 1934 essay “Con- |

cerning the Curvature of the +3 =4

+5 =|9

Steps of the Parthenon.”23 Here,
Stevens derived scamilli impares through a skilful manip-
ulation of a parabola. Unfortunately, though the parabola
may have been known as a géométrie form, its mathemat-
ical formulation, which Stevens dépends upon extensively,
was only discovered in the third century B.C.

The root to solving the problem lies with the meaning

+7 =16+ 9 = {25

S

of the words scamilli impares. Scamilli can be defined as
meaning “steps,” “bench” or “seat;” impares is defined as
either “uneven,” “unequal” or “odd,” as in odd numbers.
W.B. Dinsmoor has used the meaning of these two terms
in illustrating his reconstruction of the curvature found at
the Parthenon by producing a sériés of odd-numbered
steps.24 But the words scamilli impares may refer more spe-
cifically to Pythagoras' number-shapes, where numbers take
on particular forms, allowing for ease of calculation. As a
follower of Pythagoras noted: “Ail things have form, ail
things are form; and ail forms can be defined by numbers.”25
For example, square numbers can be derived from a suc-
cession of odd numbers, as illustrated in figure 3a. Their
number form would literally take the shape of a square, as
shown in figure 3b for the number 25. Therefore, scamilli
impares may simply refer to the slope of a curve composed
of a succession of odd number/figures in a sériés of steps as
illustrated in figure 3c. This explanation incorporates con-
cisely the meaning of the words scamilli impares, while also
suggesting the method of its implémentation through the
simple use of a “mason’s square.”26

This possible incorporation of Pythagorean number
theory to the design and construction of the stylobate may
seem somewhat simplistic, yet simplicity is the one quality
dominating Doric construction. Furthermore, Pythagoras
number theory was permeated by a religious fervour which
is difficult for us to conceive of today. None the less, it was
a central aspect, as a follower of Pythagoras recorded in the
fifth century:

Consider the effects and the nature of number. ...It is
great, all-powerful, all-sufficing, the first principle and
the guide in life of Gods, of Heaven, of Men. Without
it ail is without limit, obscure, indiscernable. The na-
ture of number is to be a standard of reference, of guid-

ance, and of instruction in every doubt and difficulty.
Were it not for number and its nature, nothing that ex-
ists would be clear to anybody either in itself or in its
relation to other things.27

Needless to say, the incorporation ofa Pythagorean scamilli
impares in a religious structure would not be out of place,
particularly in a structure that médiates between the divine
and the mortal. As the above passage stresses, number is
the guide of both gods and men. Furthermore, this same
author concluded the above passage by referring specifically
to the arts: “You can observe the power of number exercis-
ing itself not only in the affairs of démons and of gods, but
in ail the acts and thoughts of men, in ail handicrafts and
in music.”

Concluding Remarks

It is somewhat surprising that so little has been written on
the possibility of the Greek temple acting, in part, as a cos-
mic metaphor. Yet there is considérable evidence to suggest
such an interprétation, the least of which is the use of
Atlantids as supporting éléments in a number of Greek tem-
ples found in Italy. The term kosmos itself means order, but
it was also used to designate ornamentation, and when Plato
describes the création of the universe/cosmos in the Timaeus,
he does not hesitate to use the tools of the architect as a
visual metaphor in his description; hence the popular
Gothic image of God as architect/geometer.28 Pythagoras
predecessor and mentor, Anaximander (ca. 610-540 B.C.),
described the earth as suspended in the centre ofa cylinder
or a stone pillar and the earth’s form as concave like the
drum ofa column.29 Pythagoras' own philosophy lends it-
selfwell to an architectural language such as the Doric Or-
der. Although my interest in this essay has been to focus



Hatch ! Spéculations on the Introduction and Role of Alexemato

on the possibility of a Pythagorean rationale for the intro-
duction and implémentation of alexemata, there exists a
more general correspondence between the Doric Order and
Pythagorean thought which has failed to draw the atten-
tion of students of Greek temple architecture.

Central to Pythagoras' teachings is the notion of the
sodl as trapped in the body.30 The only way we can free the
sodl from the demands of the body is through the contem-
plation of the numerical harmony of the cosmos.3l For
Pythagoras, this contemplation of the cosmos was both an
aesthetic and a divine expérience. The aesthetic dimension
manifests itself in the realization that the harmony of the
cosmos is based on a System of numerical proportions be-
tween opposing éléments such as odd and even numbers or
the straight and the curved.32 This aesthetic expérience was
complemented by the fact that each number up to ten was
associated with a particular god, the most important being
One, the source of ail numbers, which Pythagoras attrib-
uted to Apollo.33 The arithmetic and proportional unfold-
ing of numbers, primarily from the One to ten, represented
for Pythagoras the imposition of limit or order on the un-
limited, i.e. the divine structuring of the cosmos.34 There
is a fascinating link between this idea of numerical unfold-
ing and the rather systematic prpportional unfolding of the
gélévation of a Doric temple which, as Rhys Carpenter first
pointed out, functions in terms of a proportional System of
2:1. Thus, for each column of a Doric temple one finds
two regulae, 2 triglyphs + 2 metopes, 4 mutules, 4 lion's-
heads (water drains) and 8 rows of cover-tiles. Carpenter
also observes that a System of proportion was, at times, ap-
plied to measurements as well.35 The fact that this feature
of Doric architecture was only first applied with any regu-
larity in the sixth century seems significant.

A final aspect of Pythagoras' teachings may further elu-
cidate our understanding of the rationale behind the appli-
cation of alexemato. at the Temple of Apollo at Corinth.
Attributed to Pythagoras is the idea that the air closest to
the earth is unhealthy and sluggish, and ail things in it are
mortal, while the uppermost air is pure and wholesome with
the things found in it immortal and divine. The fact that
the alexemato found at the Temple of Apollo are applied
below the entablature may be yet another feature, like the
opposition between the straight entablature and curved
stylobate, reinforcing the notion of the temple as a meet-
ing place between the mortal and the divine. This duality
between the upper and lower parts of the structure may be
yet another expression of Pythagorean armoma between
opposing éléments which lies at the basis of the structure
of the cosmos.

Unfortunately, as with most of the théories dealing with

this period of Greek architecture, there is no firm docu-
mentary proofavailable. Ail of the past explanations of why
alexemato were used, for example, are based purely on cir-
cumstantial evidence, as is the case with the model found
in figure 2. That model could possibly be tested against ar-
chitectural measurements, but whether this can actually be
done, given the state of the Temple of Apollo at Corinth, is
doubtful.30 Nevertheless, the simplicity of the model
proposed above, and its logic and religious/philosophical
justification, make it a viable alternative and even comple-
mentary explanation of the use and implémentation of
alexemato:. complementary in the sense that it does not con-
tradict past interprétations of alexemata. In fact, the inter-
prétations of alexemata as engendering a living quality in a
static design, or serving to correct optical distortions, are
ail éléments implicit in the interprétation of alexemata pro-
posed in these pages.
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