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The Doric Order as a Fractal 
Abstract. Owen Jones in The Grammar of Ornament clearly 
states that ornament comes from a deep observation of nature. 
He emphasizes the importance of the harmony of the parts and 
the subordination of one part to another. This subordination 
and harmony between the parts is what fractal geometry explores 
as self-similarity and self-affinity. An iterated function system 
(IFS) is a digital method of producing fractals. An IFS in the 
shape of columns holding up a lintel produced an attractor 
displaying fluted columns with capitals and an entablature with 
the proper number and spacing of triglyphs and mutules. Thus, 
fractal geometry, through the use of iterated function systems, 
provides a new insight into the intention of Doric ornament 
design.

Fractal geometry 

Fig. 1. Koch curve [from Bovill 1996] 

Fractal geometry is the study of self-
similar geometric forms. An easy to 
understand fractal is the Koch curve 
shown in fig. 1. The Koch curve was 
first drawn in 1904 by mathematician 
Helge von Koch. He drew it as a 
question to mathematicians about 
continuous functions that were not 
smooth and thus did not have a tangent 
[Mandelbrot 1983: 35]. The Koch 
curve is constructed in stages. The first 
stage is constructed by dividing a 
straight line into three equal parts. The 
middle part is taken out and replaced 
with an equilateral triangle with the 
base removed. In the second stage the 
same process described above is 
repeated on each of the four straight 
line segments produced by the first 
stage. This process is continued to 
infinity.  This procedure, where the 
output from the previous stage is used 
as the input for the next stage, is called 
iteration in mathematics.  

Iteration is at the heart of current mathematical research into nonlinear dynamics and 
chaos. One can zoom in on a portion of the Koch curve and observe detail similar to the 
entire curve. The smaller sections of the curve are self-similar to larger parts of the curve. 
Self-similar in mathematics means that a reduction, enlargement, and or translation has 



284  CARL BOVILL– The Doric Order as a Fractal 

been made without distorting the relative size of lengths and angles [Peitgen Jurgens Saup 
1992: 138-146]. 

The Koch curve can also be constructed with a random component to it.  A random 
Koch curve is constructed in the same way as the regular Koch curve except that the up or 
down orientation of the equilateral triangle is determined by a flip of a coin. The smaller 
parts of the random Koch curve are self-affine to the larger parts. They are similar but not 
identical. In mathematics a self-affine transformation can distort relative lengths and angles 
or create mirror images as it reduces, enlarges, and or translates the original [Peitgen 
Jurgens Saup 1992: 138-146]. 

A tree is a natural example of a fractal. The branching is self-affine through three to 
four levels of branching. The self-affine branching creates the harmonious relation between 
the main branching and the second, third, and fourth levels of branching.  

Iterated function systems 

One method of producing fractal shapes is with an iterated function system (IFS). In an 
IFS, an image is reduced and placed on top of itself over and over again. Peitgen, Jurgens 
and Saup use an analogy of a copy machine with multiple reducing lenses [1992: 23-36]. 
The Sierpinski gasket can be made in this fashion with three, one-half reductions placed in 
the form of an equilateral triangle. The nature of the transformations determines the 
appearance of the final image. The shape of the original image has no effect on the outcome 
[Peitgen Jurgens Saup 1992: 24]. Fig. 2 shows this process starting with a square and with a 
circle.

Fig. 2. Sierpinski gasket [from Bovill 1996] 

Fig. 3 shows an IFS that produces a Koch curve. The resulting image is referred to as 
the attractor. The attractors shown in fig. 3 were drawn by hand using tracing paper 
overlays to produce each succeeding stage of the fractal construction. This hand-produced 
iteration is helpful in understanding what an IFS does. However, exploring more 
complicated IFS transformations requires a computer program [Bovill 1996: 47-53].   
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Fig. 3. Koch curve produced as an iterated function system [from Bovill 1996] 

A computer IFS was used as a research tool to explore where self-similarity or self-
affinity might lurk in Doric temple ornament. Michael Barnsley’s Desktop Fractal Design 
System [1992] was the IFS that was used. In this system rectangles of any size and 
orientation are placed on a background square. Each rectangle represents a self-affine 
transformation. The system uses a random process to determine a set of points that will be 
on the final attractor. As the program runs, more and more points are determined, 
displaying an ever improving image of the final attractor [Peitgen Jurgens Saup 1992: 297-
306].  

The Grammar of Ornament 

In The Grammar of Ornament Owen Jones clearly states that ornament comes out of 
an observation of nature’s deep structure [1972: 22-25]. In the following quote note the 
statements about the harmony of the parts and the subordination of one part to another.  

As we proceed with other styles, we shall see that they approach perfection 
only so far as they follow, in common with the Egyptians, the true principles 
to be observed in every flower that grows. Like these favorites of nature, 
every ornament should have its perfume: i.e. the reason of its application. It 
should endeavor to rival the grace of construction, the harmony of its varied 
forms, and due proportion and subordination of one part to the other found 
in the model. When we find any of these characteristics wanting in a work of 
ornament, we may be sure that it belongs to a borrowed style, where the 
spirit which animated the original work has been lost in the copy [Jones 
1972: 24].  

In his discussion of Greek ornament Jones states, “What is evident is, that the Greeks in 
their ornament were close observers of nature, and although they did not copy, or attempt 
to imitate, they worked on the same principles” [1972: 33]. A close observation of nature, 
aided by fractal awareness, reveals that self-similarity and self-affinity provides the harmony 
and subordination of one part to another. Jones continues on with the observation that one 
of the great features of Greek ornament is its application of these learned principles of 
nature in the most humble as well as the highest works of art [Jones 1972: 31-37]. This is 
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paralleled in nature. Nature displays a fractal complexity from the organization of galaxies 
in space to the structure of gold clusters observed with a transmission electron microscope 
[Mandelbrot 1983: 84-96; Feder 1988: 38]. 

Iteration of a group of columns holding up a lintel 

If a set of rectangles defining an IFS is arranged as a sequence of columns holding up a 
lintel, the resulting attractor is a group of fluted columns with a cascade of ever shorter 
fluted columns on top of them (fig. 4).  

Fig. 4. Iterating columns holding up a lintel produces fluted columns 

This suggests that fluting of columns is more than a holdover from the forming of 
wood columns with a curved adze, or an emphasis of the vertical nature of the column, as 
suggested by Elisabeth Ayrton in The Doric Temple [1961: 151]. Fluted columns with 
capitals is the attractor, or the deep image, of a group of columns supporting a lintel. Stated 
another way, each fluted column and capital is a self-affine contraction of the whole 
temple. This can be achieved by a transformation that takes the whole temple and contracts 
it horizontally to the width of a column. The Greeks were expert in geometry and in stone 
working. If a deep image of fluted columns did not exist they would probably have tended 
to a more perfect circular shape.  

Doric temple columns had from twelve to twenty-four flutes, with the most common 
number of flutes being twenty. As pointed out by James Curl in Classical Architecture,
twenty flutes was a good number because it results in an arris (the edge formed where two 
flutes meet) under the corner of the square abacus and a flute in the center of the front of 
the column [Curl 1992: 22]. This number of flutes is interesting since it produces an image 
on the front of the column of eight arrises which is the same as the eight columns that are 
across the front of the Parthenon, the ultimate Greek temple. The IFS produces a number 
of arrises equal to the number of columns in the original set up of the IFS. In fig. 4 there 
are four arrises because the IFS had four columns. 

Another interesting issue involves the column spacing at the temple corners. Could the 
slightly smaller spacing between columns at the temple corners be partially a reflection of 
the fact that the arrises near the edge of a column appear closer together when observed 
from a distance. Is it possible that the variation in column spacing is a self-affine echo of 
the elevation view of a fluted column? In fig. 4, the columns were spaced closer together at 
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the edges. The center spacing is larger. The resulting attractor has arrises that are spaced 
closer together at the edges.  In addition consider how the columns were constructed. In 
The Greek Temple, Isabel Grinnell points out that the columns were made of several 
drums fastened together. The lowest drum and the highest drum including the necking of 
the capital were fluted before being placed. The other drums were fluted after being placed 
[Grinnell 1943: xviii]. Now think about the temple designers looking at the upper drum. 
The upper drum is clearly a little model of the entire temple with the arrises representing 
columns and the capital the entablature. Some Ionic temples actually had column spacing 
across the front of the temple that got progressively closer together from the center bay out. 
A. W. Lawrence, in Greek Architecture, describes the Ionic temple the Heracum at Samos. 
He points out that the column spacing was graduated to emphasis the center entrance 
[Lawrence 1983: 162].  

Iteration of a group of columns with capitals holding up a lintel  

To explore this attractor further, simple capitals were added to the columns supporting 
the lintel. This new IFS was then run to produce the attractor shown as fig. 5.  

Fig. 5. Iteration of columns with capitals holding up a lintel 

The fluted columns with capitals are still there but another feature has appeared. There 
are multiple echoes of the fluting of the columns hovering above the tops of the columns in 
the location where the triglyphs and mutules with their guttae would be in a Doric Temple. 
Are the triglyphs – and then, at a smaller scale, the mutules and guttae – fractal echoes of 
the entire temple? Also note that one can interpret fig. 5 in two ways. It can be seen as a 
group of four fluted columns with capitals holding up an entablature, or it can be seen as 
one large fluted column with a complex capital. The whole temple and the fluted column 
are echoes of each other. 

The doubling cascade of Doric temples 

The images produced with the IFS strongly suggest that there is considerable self-
affinity in the ornamental detailing of Greek temples. This conclusion is not in conflict 
with any of the historically stated reasons for fluting or triglyphs; it just overlays a strong 
reason for their continued use as ornamental features on stone temples. Fig. 6 is an iteration 
of a group of columns holding up a lintel where the lintel is made up from two pieces. The 
two-piece lintel sets up a doubling cascade. In a Doric Temple there are one less than two 
triglyphs for each column (for example, for eight columns there are seven triglyphs), and 
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there are one less than two mutules for each triglyph. The slight overlap of the two piece 
lintel in the center takes care of the “one less than” situation. This iteration produces fluted 
columns with capitals and an entablature with the proper number and spacing of triglyphs 
and mutules. Fig. 7 adds a pediment to the iteration. This causes more complex column 
capitals (Ionic, Corinthian) and lots of dentils. 

Fig. 6. Making the lintel two parts sets up the doubling cascade of columns to triglyghs to mutules 

Fig. 7. A pediment added to the iteration 

Conclusion

The IFS analysis of a Doric temple clearly shows a self-affine cascade of ornament that 
is four levels deep: the entire temple, the column and capital, the triglyphs, and finally the 
mutules and guttae. A tree or leaf has this same order of magnitude of self-affine branching. 
Is this coincidence, or were the Greeks more observant than we think? Remember Owen 
Jones’s statement about Greek designs in The Grammar of Ornament, “What is evident is, 
that the Greeks in their ornament were close observers of nature, and although they did not 
copy, or attempt to imitate, they worked on the same principles” [1972: 33]. 
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