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THE STORY OF THREE GRAFFITI

This story begins with the discovery of a graffito at
Divrigi, in the province of Sivas in central Anatolia,
in the early 1970's. A second one, again at Divrigi,
turned up in 1994; and a third turned up in 1996 at
Ani in the province of Kars in the mountanous north-
eastern region of Anatolia. The first two (hereafter
referred as graffito A and graffito B) were found in
the Great Mosque at Divrigi. The Great Mosque is
actually a mosque-hospital complex, dated ca. 626
(1228-29) in its foundation inscription, and it has
long attracted the attention and interest of scholars. 1

Their findings, when brought together, disclose a
variety of problems pertaining to the history and ar-
chitecture of the building. Although the present study
will provide some new evidence to add to that his-
tory, it will not help solve any of the architectural
problems, mainly resulting from structural failure,
which are still in need of careful and detailed stud-
ies.

The third graffito (hereafter referred to as graf-
fito C) is in Ani, a small town which flourished un-
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Fig. 1. Graffito A: incised on a stone block, Divriki Great
Mosque. Exterior. North faCade. Reconstruction drawing
after Fig. 2 (scale 1:5).

der Armenian rule during the Middle Ages and was
conquered by the Seljuqs in 1064. It changed hands
several times before its decline following the Mon-
gol invasion in 1239. The graffito is incised on the
wall of a recently excavated dwelling assigned to the
Seljuq period;2 the graffito is probably from Seljuq
times as well.

The two different locations from which these three
graffiti were recovered are not only geographically
disconnected from each other but also have very dif-
ferent historical, political, and cultural backgrounds.
Yet the graffiti show that they do have the use of a
similar geometric language in common. This makes
it possible to assume that the two towns shared the
introduction of some previously unknown aspect of
thirteenth-century architecture and can perhaps yield
some hints about the working methods of medieval
Anatolian architects, masons, and artists.

LOCATION AND DESCRIPTION

Graffito A (figs. 1-2) from Divrigi was discovered by
the late Yllmaz Onge during the restorations under-
taken by the Department of Pious Foundations. 3

Unfortunately, owing to careless cleaning and scrap-
ing of the stone surfaces, the graffito was subsequently
lost during the same restoration. 4 The only evidence
that remains of its existence is a black-and-white pho-
tograph taken at the time of its discovery and used
in a publication on Divrigi (fig. 2)5 and a number of
my own publications in the late 197 0's and early
1980's.6 I was told that the particular cut-stone block
on which the graffito was incised was on the east wing
of the north facade, east of the north portal.7 How-
ever, the photograph taken at the time of its discov-
ery does not show for certain which particular block
of stone it was incised on, and, as a result, I am not
able to determine the exact dimensions of either the
stone block or the incised composition that filled its

I



THE STORY OF THREE GRAFFITI

Fig. 2. Graffito A. incised on a stone block. Divrigi Great Mosque. Exterior. North facade. Photograph taken in the early
1970's prior to its destruction.

center. I can propose only a hypothetical reconstruc-
tion of the dimensions, by combining the photograph
itself with information taken from the photogram-
metric drawing of the north facade, which was part
of the photogrammetric survey project carried out
in 1986 (fig. 3). 8

From the photogrammetric drawing it is possible
to determine that the north wall is composed of cut-
stone blocks around 40 cm high, though occasional-
ly increasing to 45 or 50 cm, either in a whole row of
cut stones or just a single block (in the latter case
destroying the uniformity of the row on the wall sur-
face [fig. 31). In contrast to the almost standard height
of the stone blocks, their widths vary considerably,
ranging between 40 and 100 cm, usually with a dif-
ference of from 20 to 30 cm between adjoining blocks.

In reconstructing the cut-stone block based on data
furnished by the photogrammetric drawing, which
gives accurate sizes for the blocks, the block was esti-

mated to measure about 40 cm in height and about
50 cm in width, because in the photograph it resem-
bles a square more than a rectangle. These measure-
ments were assigned to the block when a drawing
was made after the photograph and the diameters of
the interlocked circles that are incised on the sur-
face of the stone were calculated in accordance with
these dimensions (fig. 1).

The incised design of grafitto A is a closed and
centralized geometric construction, composed of a
central circle and three concentric rings of six com-
plete circles, which create a total of nineteen inter-
locked circles with similar diameters and eighteen arcs
to complete the petal-like composition of the outer
rings. This weblike net of interlocked circles is in-
scribed in two closely set concentric circles (fig. 1).
By this system of interlocking, the circumference of
each circle is divided into six equal parts thus gener-
ating the six-pointed petal. If the stone block mea-
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Fig. 3. Divrigi Great Mosque. Wall section east of north portal. Photogrammetric drawing. (Source: Photogrammetric
Documentation Project, Divrigi Great Mosque, 1986, Middle East Technical University, Faculty of Architecture, Architectural
Photogrammetry Center. Recorded by inasi Klhi).
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THE STORY OF THREE GRAFFITI

sures 40 x 50 cm, then the diameter of the large out-
ermost circle would be about 33 cm and that of the
nineteen small circles about 11 cm.

The photograph makes it clear that the graffito
was incised with a pointed tool on the soft stone sur-
face. A,couple of marks, which look like small circu-
lar indentations reminiscent of compass marks, can
be identified at the nodal points of some of the small
interlaced circles. 9 As for the date of graffito A, since
it was found incised on a building stone on the north
wall, it could have been put there either dluring or
after construction: the stone may have been incised
before it was used on the wall and then, having ful-
filled its purpose, was reused as a building stone.
Another possibility is that it was incised during or
after the construction. The answer depends on the
reason and the purpose for its having been inserted
to begin with.

I discovered graffito B (figs. 4-5) inside the Great
Mosque of Divrigi in November 1994 and document-
ed it. In August of 1996 I was able to take new pho-
tographs under better light. This graffito is incised
on the upright surface of the second octagonal pier
in the row of piers in the west arcade of the mosque,
facing the west entrance. It is incised on a rectangu-
lar cut-stone block which stands 154 cm above ground
level and measures 77 cm in width and 33 cm in height.
With graffito B the question is whether the cut-stone
block on which it is incised is in its original location
or not. Since the piers in this row have been assigned
to an Ottoman restoration, this particular stone block
may have been placed in its present location during
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Fig. 4. Graffito B: incised on a stone block (77 x 33 cm).
Divrigi Great Mosque. Interior, on pier facing west entrance.
Measured drawing, scale 1:5;

the same restoration.1 s We could assume that the
stone block was first used by the Ottoman restorers
and that the graffito belongs to their time, or that it
was perhaps found lying around after the collapse of
this wing and the Ottoman masons reshaped and
reused it as they did many of the other blocks of cut
stone in the building. The second possibility seems
to be the more likely because of the subject matter
of the two graffiti, and this makes them both from
the Seljuq period.

Graffito B, like A, is incised with a pointed tool on
the soft stone surface. The compass marks are barely
visible, since the surface of the stone has suffered
from a poorly applied whitewash probably during a
more recent restoration. The composition consists of
two single circles, one large and one small, placed at
a distance from each other and having no correla-
tion to each other (figs. 4-5). The diameter of the
large circle is 18 cm; that of the small one is only 8.6
cm. The circumference of both circles is divided into
six equal parts generating a six-pointed petal, which
is the most common method of dividing the circum-
ference of the circle into six equal parts. Although
the two circles are alike in their inner articulation,
their dimensions and their placement are unrelated,
making them appear as detached, individual units.

Graffito C (figs. 6-7) was discovered by Yildlnm
Yavuz and myself during a study trip to Ani in Au-
gust 1996.11 It is incised on a stone block placed on
the upright surface of a door jamb at the entrance
to a small gallery to the north of the central hall in
the northwest wing of the dwelling unit excavated
during the 1990-91 summer campaign.' 2 The stone
block with the graffito is 130 cm above ground level.
Unfortunately its righthand corner is broken, which
makes it difficult to determine its exact width. How-
ever, the block measures roughly 49 cm in width and
37 cm in height.

The graffito is nearer to the lefthand side of the
stone block and incised with a pointed tool. The com-
position consists of five concentric circles generated
from the same center and placed almost equidistant
from each other. The diameter of the innermost cir-
cle is 11.1 cm; of the second circle 16.5 cm; of the
third circle 23.3 cm; of the fourth circle 28.3 cm;
and of the outermost circle 31.7 cm (figs. 6-7). Twelve
small circles with diameters of 11.1 cm, that is, equal
to the diameter of the innermost circle and with their
nodal points on the circumference of the third con-
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Fig. 5. Graffito B: incised on a stone block (77 x 33 cm). DiTvrii Great Mosque. Interior on pier facing west entrance.
Photograph taken in 1996.

centric circle, are interlocked in a ring. Pairs of cir-
cles interlock while every other circle is tangent.

The surface of this circular geometric scheme is
irregularly subdivided by incised lines of varying
lengths that run parallel in opposite directions, some
running in between the interlocking circles like ra-
dii. These lines describe square and rectangular seg-
ments that are unequal in shape and in size and have
no relation to the composition. Thus it is possible
neither to define their function nor to decide whether
they are earlier, contemporary, or later than the cir-
cles.

POSSIBLE FUNCTIONS

o 10 20cm.

Fig. 6. Graffito C: incised on a stone block (49 x 37 cm).
Ani, interior of dwelling unit, entrance to the small gallery,
north of central hall. Measured drawing, scale 1:5.

The description of the three graffiti suggests that they
are based on some predetermined scheme and are
not just casual or incidental scratches or scribbles by
some idle mason. Each is incised on a single block
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Fig. 7. Graffito C: incised on a stone block (49 x 37 cm). Ani, interior of dwelling unit, entrance to the small gallery,
north of central hall. Photograph taken in 1996.

of cut stone and could have been assigned to that
particular stone prior to construction. Once their
original functions were fulfilled, they could then have
been used as ordinary building stones, making their
final location accidental. Another supposition is that
they could be drawings contemporary with the build-
ing or later additions drawn to refer either to the
whole or to certain parts of a specific design. They
could even be drawings belonging to another build-
ing. Aside from mason's marks, graffiti are unknown
to medieval Anatolian architecture, both before and
during the Seljuq period, so any attempt to identify
them as part of some known architectural program
or decorative scheme brings up questions that need
to be answered before one can determine the rea-
son or reasons behind their presence on these spe-
cific buildings.

The first step in answering at least some of these
questions is to make a distinction between design and
sign, decorative and symbolic.' 3 Thus, the three graffiti

can be examined as signs embodying specific mean-
ings, or as designs for simple or elaborate geometric
constructions, with the hope of finding similar ap-
plications that would give clues to their purpose. A
second step would be to determine their connection,
if any, to the tradition of graffiti, a common means
of transmitting architectural knowledge in western
Europe during the medieval period, but more rarely
used in the East. A third step, especially in the case
of the two examples from Divrigi, would be to deter-
mine whether there is a possible relation with the
architecture or ornament of the building itself.

The theory that "repetition devalues the motif while
isolation enhances its potential meaning"' 4 can be
taken as a starting point for a discussion of the geo-
metric compositions represented on the three graffi-
ti. Breaking down these geometric constructions into
their components reveals that the repeat pattern or
the key figure in all three representations is the
circle. Are these circles charged with some symbolic
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meaning which was already well known and easily
recognized by contemporaries or were they related
to particular designs, a common language for the
contemporary artists and master masons?

Examining the possibilities of a symbolic associa-
tion reminds us that "in traditional Islamic art and
architecture, geometric shapes are more than just
technical devices, although they always fulfill an ar-
chitectural function. Beyond their function of a ma-
terial order they fulfill another function of even greater
significance which is to remind men through their
symbolic aspect of spiritual principles."' 5 The circle
is the most direct geometrical symbol, the archetyp-
al governing basis for all the geometrical shapes that
unfold within it, the most perfect shape symbolizing
the highness and total mobility of the spirit, unity,
and existence. 6 These and other similar evaluations
give the circle a special place and a specific symbolic
value. Yet the circles in the graffiti do not give the
impression of being representations charged with
certain symbolic meanings; rather, they resemble mere
technical devices.

The two graffiti A and B (figs. 1, 4) use the circle
in its best known and most common form, the one
that anyone can create by drawing circles with a com-
pass. The circumference of the single circle is divid-
ed into six equal parts, and the basic pattern of the
overlapping rosettes is delineated as seen on graffito
B. This is also the first step when inscribing a hexa-
gon inside the circle for the root-three system of pro-
portion. When the circles are generated as a repeat
unit they describe the interlocked grid as in graffito
A, from which many hexagon-based geometric pat-
terns can be generated.

In graffito B the single circle is repeated in two
sizes placed at a distance from each other; it is not a
scheme that brings the two circles together in a bal-
anced and proportional harmony. Because these two
circles have similar properties but different sizes, they
are not related as repeat units; therefore they have
no connection other then sharing the surface of the
same stone block and eventually occupying a place
on the upright surface of the pier.

A search to determine a function or to trace a re-
lated use for these single circles with inner articula-
tion leads us first to mason's marks. However, to the
best of my knowledge, such circles are found neither
on the Great Mosque and hospital complex in Divrigi
nor among the repertoire of mason's marks used on
medieval Anatolian monuments. l7 On the other hand,

there are two instances, although very remote and
much later in date, where similar circles are employed
as mason's marks. The first of these comes from
Abington Pigotts in Cambridgeshire, England, and is
dated to the fourteenth century. The graffito is per-
haps a palimpsest representing a single circle circum-
scribing the six-pointed petal scheme, and with part
of a face showing above it. The face and the head-
dress are attributed to a more complete drawing which
was in time partially rubbed out to make space for
the circle (fig. 8a). The second example with two sim-
ilar circles, also from England, is incised on a pillar
in the church of St. Mary the Virgin in Gamlingay,
Cambridgeshire (fig. 8b). It is dated to the early fif-
teenth century and also thought to be a palimpsest;
there the heads are believed to have been drawn first
and both circles afterward. The two circles in this
composition are of the same size, but because of their
unrelated placement, they seem more reminiscent of
graffito B. It is a known fact that a variety of geomet-
ric shapes were charged as signs and employed as
mason's marks in all periods in both Eastern and
Western architecture, and some of them can be con-
nected to the work of Crusaders. However, before
assigning such a relation to graffito B, further research
is necessary. If a reference' can be found verifying
that they are mason's marks, the two circles in differ-
ent sizes on graffito B may somehow convey a mean-
ing as a sign or symbol of the mason or masons who
worked them.

While this possibility is pending for graffito B, it is
worthwhile to consider these geometric constructions
in a broader perspective and search for other possi-
bilities. As single circles they do not have any direct
reference to geometric patterns other than represent-
ing a basic unit which could be employed to gener-
ate a simple geometric composition to be applied on
a single element, for instance the surface of a roun-
del or a rosette.19

On graffito A, the circle is repeated as a basic unit
until a network of interlocked circles is generated.
In this network the circles have a uniform shape and
size as well as uniform relations to one another. As
this repetition has the potential of being carried to
infinity, it is stopped at a predetermined point by
circumscribing two closely set circles around it. In
this respect it is possible to see graffito B as a detail
or a single unit pulled out from graffito A or, vice
versa, to see graffito A as a rhythmical repetition of
one of the circles on graffito B (figs. 1, 4). Thus, on
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Fig. 8. (a) Graffito from St. James, Abington Pigotts, Cambridgeshire; (b) Graffito from St. Mary the Virgin, Gamlingay,
Cambridgeshire. (Source: redrawn from V. Pritchard, English Medieval Graffiti [Cambridge, 1967], figs. 30;51)

graffito B we are either facing the starting point for
the interlocked web on graffito A or we have two sin-
gle basic units in different sizes.

The possibilities for graffito C, where once more
the circle is the key figure, are more complicated.
Here, the set of concentric and interlocked circles is
handled in a more sophisticated set of relations which
are observed both in the proportioned sizing of the
circles and in their disposition. The five concentric
circles arranged in a proportioned hierarchy are con-
nected by the twelve smaller circles, which are inter-
locked and superimposed on the three outermost
concentric circles. These last strongly accentuate the
outer boundaries of the design (fig. 6). Thus far, the
scheme might be related to a particular design which
perhaps yielded geometric compositions to be carved
on certain architectural elements on the building and
which no longer exist. But the set of lines that hap-
hazardly segment the surface do not seem to be part
of the same composition, and could very well be lat-
er additions for some practical function the stone
block served before it was used as a building block
in the wall.

The above discussion leads us to the conclusion
that the existence of noteworthy similarities between
graffiti A and B weakens the remote chance of graf-
fito B's being related to a mason's mark and strength-
ens its relation to a design similar to graffito A. The

same is true for graffito C, which does not seem to
convey a particular symbolic meaning. Therefore it
can be assumed that the three graffiti are related to
design rather than sign and perhaps represent the
initial phase, the undergrid, of a geometric project.

RELATION TO ARCHITECTURAL ORNAMENT

If graffiti A, B, and C (figs. 1, 6) are considered merely
as geometric constructions, where the circle is used
by itself or as the repeat unit, it is possible to suggest
at least two different types of applications used for
architectural ornaments or adopted for functional
objects.

In the first type, the lattice with interlocked cir-
cles generated from the single circle can be employed
as the main element of a design. Interlocked circles
in a closely packed and self-contained scheme, as in
graffito A, can constitute the main theme of the or-
nament, the unique pattern in the overall composi-
tion. In this case, in the final design a cluster or net-
work of interlocked circles will be perceived. This
appears to have been a well-known and favorite theme
for applied ornament, since it was used from early
times in both incised and painted form.

To show how widespread this composition was in
architectural ornament, one can mention several

�
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examples from unrelated times and places. Perhaps
the earliest are two very specific and related repre-
sentations from the ninth century B.C., a Phoenician
ivory slab, where the overall pattern is incised using
a compass (fig. 9), and a pavement from Nimrud,
where the interlocked composition is carved in high
relief.2 0 Further examples with differences in the
dimensions of the circles and/or the style of their
interlocking are found on stone or mosaic pavements
from the Roman, 2 1 Byzantine, 2 2 and Western medi-
eval periods. 2 3 Examples with differences in the tech-
nique of application,2 4 as well as examples on utili-
tarian objects like pottery, are also abundant. 2 5

Compared to graffiti A and B, the circles on graf-
fito C display an intricate relationship of superim-
posed, concentric, and interlocked circles, and the
more limited utilization of this composition could be
explained by this complexity. As for the concentric
circles alone, this scheme is a well-known and fre-
quently used pattern both in architectural ornament2 6

and on pottery.2 7 It is possible to extend this list.
But even with the limited number of examples al-
ready mentioned, it appears that these very basic and
well-known geometric constructions generated from
the circle and employed as the main theme of deco-
ration were perhaps well known and practiced in
Anatolia, as they were in neighboring cultures, from
early times.

In the second type of application, the lattice with
interlocked circles generated from the single circle
as the repeat unit is employed in pattern making as
an intermediary element of design: in this case inter-
locked circles can be used as an underlying grid to
generate the geometric interlace patterns based on
either the root-three or the root-two system of pro-
portion. In these applications, two possible variations
are outlined below as subgroups.

The first variation is purely theoretical, as neither
the grid of interlocked circles nor the single circles
can be detected in the final design.2 8 Only a step-by-
step analytical set of drawings, starting with the fin-
ished and applied composition and working backwards
to break down the geometric interlace into its com-
ponents, will determine the steps of the design scheme
in reverse and reveal the lattice of interlocked cir-
cles as the underlying grid for the composition.2 9

It is possible to assume that the designers prepared
these preliminary project drawings in full or reduced
scale, either on paper or on some other medium.

When they were needed, the ones in the reduced
scale were perhaps enlarged and transferred, using
a pointed tool or paint, to the surface to be decorat-
ed. To create both simple and complicated composi-
tions, they seem to have worked mainly with a ruler
and compass, following simple geometric formulae
known from very early times through studies on math-
ematics. They managed to avoid rigidity and repeti-
tion and arrived at very complex results that reflect-
ed their imagination and showed how far they could
go with the basic units.30 Such interlaces were used
in all areas of Islamic art with equal creativity, but
they were especially favored in architectural ornament.

From this perspective the study of graffito A con-
tributes to the understanding of the design process
related to geometric interlace patterns with an un-
limited overall disposition.3 1 When interpreted as an
undergrid like graffito A, graffito C can also serve as
a visual document to show how geometric patterns
were generated in a radial disposition. These com-
positions can be analyzed and evaluated as part of
the same theoretical approach and, again going back-
ward from the final composition to the preliminary
design, will demonstrate how the components are put
together. In this case it will be the set of concentric
circles that generate patterns radiating from a single
center or patterns repeated in a number of centers
around the circumference of the set of concentric
circles. Each circle in this general scheme will be treat-
ed as a basic unit in which further subdivisions will
be required to elaborate the interlace.3 2

Fig. 9. Design with interlocked circles. Phoenician ivory slab.
(Source: redrawn from E. H. J. Gombrich, The Sense of Order
[Ithaca, N.Y., 1979], fig. 69)
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In the architecture of the early Anatolian Seljuq
period (late twelfth and early thirteenth century), this
type of geometric ornament was first delineated in
its simplest forms on brick revetments. 3 3 From these,
it was carried to the stone surfaces of the monumen-
tal portals and developed into more and more intri-
cate geometric constructions throughout the thir-
teenth century.3 4

The second variation, unlike the first, is not con-
jectural, but recorded on extant examples. A small
number of unfinished or partly destroyed works, all
of eastern origin, but only one from Anatolia, dis-
play an undergrid behind the finished ornament at
the points where the top layers have fllen off, leav-
ing the layers underneath partly visible. Perhaps the
earliest of these unfinished works was recovered in
Khirbat al-Mafjar, the eighth-century palace in Jor-
dan. The underwork, although not based on inter-
locked circles but on a lattice of equilateral trian-
gles, is clearly seen behind the unfinished layer of
carved stucco. 3 5 Later examples where the plaster has
fallen off, like the twelfth-century madrasa of Sabz
Pushan in Nishapur3 6 and the fourteenth-century
Masjid-i Safid in the Turbat-i Jam in Iran,3 7 display
interlocked circles as the undergrid. A more intri-
cate composition was discovered at the sixteenth-cen-
tury Mughal palace of Fathepur Sikri.3 8 The only
example so far known from the Ottoman period in
Anatolia is mentioned by the late Yllmaz Onge as
a "preliminary sketch with interlocked circles paint-
ed on plaster on the walls of a shop built adjacent to
the Meydan Mosque in Sivas."3 9 The mosque, con-
structed in 1564 by Koca Hasan Papa, a native of Si-
vas, is part of a complex, and the shops could well
be of the same date.4 0

These can then be referred to as design-plus-ap-
plication drawings, since they embody both the de-
sign and the application phases. This practice proba-
bly grew out of the need to draw the preliminary
design in full scale as an undergrid directly on the
surface where it was to be applied. The undergrid
was then covered over during the process of applica-
tion. That is why the examples so far recovered are
so few, and why they all came into view only when
the plaster on the surface fell down or when for some
reason the project was abandoned before it was fin-
ished.

This discussion leads us to the conclusion that in-
terlocked circles can themselves be used as patterns,
primarily intended as surface ornament as on the

Phoenician ivory slab, in which case they may be re-
ferred as the active elements of the design. The sec-
ond group, where the same circles constitute the
underlying grid for the design and lose their active
role and identity during the application process, can
be referred as the passive elements of design. In Sabz
Pushan, Turbat-iJam, and Fathepur Sikri, and in the
later Maydan Mosque, the undergrids used as guide-
lines lost their function once they were covered with
the material used for application. Unless this top lay-
er falls off, the grid is no longer observable. Con-
struction and ornament become an entity.4 1

To the best of my knowledge, no source material
on working methods in the Seljuq period in Anatolia
(that is, from the late eleventh until the end of the
thirteenth century) has yet come to light. Neither the
use of interlocked circles as an undergrid to gener-
ate patterns (my own interpretation), nor extant ex-
amples of such guidelines beneath the surface orna-
ment are known. For that reason, none of the
examples discussed have a relation with Anatolian
Seljuq-period buildings, nor are they directly connect-
ed to the graffiti from Divrigi and Ani. The latter, at
least in their present locations, do not give the im-
pression of being incised as an undergrid for a geo-
metric composition, calligraphy, or any other element
of architectural ornamentation. This is probably why
they were neither covered over nor worked to a final
state. The three graffiti incised on the stone blocks
give the impression of being designs in reduced scale.
They could be related to a preliminary drawing to
be consulted throughout the application phase, ei-
ther at its present scale or enlarged, depending on
the requirements of the location on which it was to
be applied. These graffiti could be related to archi-
tectural ornament or could have a more direct rela-
tion with the buildings.

RELATION TO WORKING DRAWINGS

The three graffiti seem to share a purpose with a
group of working drawings or technical drawings from
the medieval period which appear to have been more
common in the West than in the East. These draw-
ings, most of them predating project drawings on
paper,4 2 were incised as graffiti directly onto build-
ing stones, 4 3 or designed on the floor in the so-called
tracing houses.4 4 They were meant to transmit ar-
chitectural information that could be consulted be-
fore, during, and after construction.
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Until now, other than mason's marks, no repre-
sentations, architectural or not, have been discovered
on buildings constructed before or during the Ana-
tolian Seljuq period. To the best of my knowledge,
examples from earlier periods in Anatolia are also
rare, as well as widely spaced in history, which makes
it tempting to mention the two earlier cases where
architectural drawings perhaps carry certain prede-
termined meanings and functions. The first is the well-
known landscape painting recovered on the walls of
a shrine in the Neolithic settlement at Catalh6yfik,
in Central Anatolia. 4 5 This is not a working drawing
in the proper sense, but it is perhaps one of the ear-
liest instances when a painting with an architectural
representation was made to decorate a wall. A collec-
tion of graffiti recovered from the walls of the tem-
ple of Apollo at Didyma, near the modern town of
S6ke in southwestern Anatolia, seems to come closer
to the aim of the working drawings.4 6 These graffiti
dated to 334 B.C., are finely etched on the surfaces
of the stone blocks covering a large portion of the
temple walls. They are "stone drawing boards com-
prising the most extensive and complete set of plans
that have come to light in all of ancient architec-
ture."4 7 They perhaps also verify the statement that
graffiti intended for architectural design and related
to specific buildings were known during the Roman
period.4 8

These two examples have no direct relation with
the graffiti from Divrigi and Ani aside from suggest-
ing that, although physical remains are lacking, no-
tations on buildings were not completely unknown
in Anatolia at least during the earlier periods. Those
on the Temple of Apollo might even be the unique
survivors of a common practice. However, whether it
was a tradition in the Middle Ages is unknown. The
same obscurity covers the neighboring centers with
which the Anatolian Seljuqs shared their cultural
heritage. Although there are various written refer-
ences related to medieval building crafts and meth-
ods in this region, such as information on how in
Egypt and Ghazna plans were prepared on the site,49

or how the Persian master builders in the past, as
still today, prepared their designs in reduced scale
on a "sectional lined tracing board" and then enlarged
and transferred them to their original locations,5 0

until now only one single remnant has been record-
ed that fulfills all the qualifications of a working draw-
ing. It was recovered in the late 1960's during the
excavations of the Takht-i Sulayman, the palace of

the Ilkhanid ruler Abaqa Khan in Iran. Since then it
has attracted the attention of several scholars who
have made it known through their publications.5 ' The
graffito, dated to 1270, was probably intended as a
working drawing. It was "incised on a 50 x 50 cm.
large plaster slab; and it represents the ground pro-
jection of a muqarnas quarter vault." 52

The purpose, date, and finish of this plaster slab
have analogies to the working drawings and are rem-
iniscent of architectural practice in western Europe,
especially in the Gothic period. The scarcity of work-
ing drawings in the East is perhaps in part a result of
the secrecy observed in the building crafts, where trade
secrets were passed down from father to son or from
master to apprentice, and partly related to negligence
in documentation. Even a cursory search of Gothic
buildings will produce numerous examples that point
to a tradition of sketching architectural drawings on
the floor in a tracing house or incising them as graf-
fiti on the building stones. Therefore, when inquir-
ing into the meanings attached to the three graffiti
under study, the lack of contemporary examples from
the same region or nearby makes it necessary to study
similar or related material outside that geographical
sphere and turn to medieval practice in western Eu-
rope.

At the construction sites of Gothic cathedrals as
early as the late thirteenth century, the floor of the
tracing house was used as a drawing board to design
the outlines of the intricate tracery patterns and sim-
ilar details of architectural elements from which the
templates were produced.5 3 Before drawings appear
on tracing-house floors and closer in date to the graffiti
from Divrigi and Ani are the working drawings, or
the so-called epur, Architekturzeichnungen, or graffiti,
which were placed on buildings to provide precise
data for the design project to be used as reference
both before and during construction.5 4 The graffiti
recovered on Gothic cathedrals are either incised on
a single block of stone or spread over a number of
blocks, depending on the size, the scale, and the
complexity of the design involved. These drawings,
usually in full scale but occasionally also in reduced
sizes, were most often placed on the upright surfaces
of walls and piers. Possibly the few examples found
covering horizontal surfaces such as floors and roofs
were associated with the making of templates before
the floors of the tracing houses were used for that
purpose. These graffiti are sometimes unintelligible
to the modern eye merely because they remained
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visible only in the early stages of the construction or
until they were concealed under a coat of whitewash. 55

The graffiti that have been recovered, most of them
from cathedrals in France, but a few from England
and elsewhere, are those that were not lost or hid-
den under layers of whitewash or some other medi-
um. Another possibility is that the buildings on which
the graffiti are found were never completed, a possi-
bility that leads us to hope that perhaps somewhere
in a remote town are examples from the Seljuq peri-
od waiting to be discovered.

In the West the beginning of graffiti delineated
directly on buildings as full-scale working drawings is
attributed to the last decade of the twelfth century, 5 6

a period when technical developments, especially those
related to a series of rapid advances in construction,
brought profound changes to Gothic architectural
practice. The changes were more apparent in the
details than in the general design; these included
complex molding profiles, vault patterns, window trac-
eries, elaborate rose windows, and other similar de-
tails that required illustration in their form in pro-
portion and in relation to each other as well as to
the whole. These advances necessitated careful ste-
reotomy that had to be worked out in detail before-
hand, and full-scale drawings fulfilled this need for
precision.5 7 Other new developments that may have
encouraged the employment of visual notation were
the colloboration of the patron on a non-technical
basis with the architect, which must have created a
new platform for architectural practice and dis-
course. 58 The working methods of the Gothic peri-
od suggest that examples of graffiti recovered on a
number of Gothic cathedrals may have analogies to
those from Divrigi and Ani.

The medieval Gothic cathedrals where graffiti were
discovered start with Byland Abbey in England, dated
to the last decade of the twelfth century, and con-
tinue well into the late thirteenth and fourteenth cen-
turies. In this group, which is not extensive but suffi-
cient to give a general idea, two subgroups can be
distinguished according to the subject matter of the
representations. In the first, the graffiti delineate
references to structural items such as columns, arches,
wall pieces, and other similar elements in plan
and elevation which are usually incised as full-scale
drawings on the floors of the ambulatories, choirs,
and terraces of cathedrals. Some thirteenth- to fif-
teenth-century examples were recovered and fully doc-
umented in the cathedrals of Clairmont-Ferrand, 59

Reims, 60 Limoges, 61 and Narbonne6 2 in France; Tro-
gir Cathedral on the Dalmatian coast north of Split,
which houses perhaps the richest collection of archi-
tectural graffiti so far found; 63 and the much later
Roslin Chapel in Scotland. 64

In the second group, the graffiti depict rose win-
dows and traceried lancet windows, usually shown in
elevation. These incised drawings emphasize designs
generated from the circle, which is the natural out-
come of the architectural characteristics of these spe-
cific elements.

The first example where a possible visual resem-
blance can be seen comes from the Byland Abbey in
north Yorkshire, belonging to the Cistercian order
and dated to ca. 1190.65 The location of the graffito
"on the interior face of the west facade, above ground
level to the right of the central doorway" may owe its
position either to the necessity of checking the size
of the stones before pulling them up to the window
or to the detailed changes applied to the overall de-
sign of the window after the initial work in the room
above had progressed. The composition, which con-
sists of "a sexfoil design inscribed onto the surface
of fifteen ashlar blocks," is probably a "working drawing
depicting the centre of the rose window tracery for
the West rose." 6 6 This attribution could perhaps supply
some information for the initial aim in the prepara-
tion of graffiti A, B, and C and may allow us to con-
sider them as working drawings, even though they
are much smaller in scale than the Byland graffito
and are incised on single blocks of stone. The loca-
tion of the Byland graffito might also furnish a possi-
ble reference for graffito A.

The sexfoil rosette design embraces six lobed cusps
arranged symmetrically, with radial lines marking the
points where the cusps meet the enclosing circle (fig.
10a). Although they are not visible in this final state,
a set of analytical drawings made of this composition
to determine the undergrid for the geometry of the
design (fig. 10b) shows that this geometric construc-
tion was generated from the intricate assimilation of
a set of concentric, interlocked, and superimposed
circles which "may have been worked out beforehand
at a different spot and then tranferred to the sur-
faces of the ashlar blocks." 67 The circles in this
invisible design stage of the graffito share a similar
design principle with graffito C, although the final
composition of concentric and interlocked circles may
show differences between the two. However, as al-
ready mentioned, since this similarity pertains to the
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Fig. 10a. Graffito, rose window, Byland Abbey, North
Yorkshire. (Source: redrawn from S. Harrison and P. Baker,
"Byland Abbey, North Yorkshire: The West Front and Rose
Window Reconstructed," Journal of the British Archaeological
Association 111 [1987], fig. 4)

design stage only, it will become obvious only when
the composition is studied analytically.

Another possible analogy can be pointed out in
graffiti from the cathedral of Soissons in France. The
first set, incised onto the paving stones in the north
tower on the west facade, comprise both full- and
small-scale working drawings, dated to about 1250.68
The second set pertain to the design of two rose win-
dows and are incised on vertical wall surfaces on the
south tower (fig. 11 a-b). In contrast to the graffito
in Byland Abbey, where the finished design of the
rose window was outlined, here the graffiti embody
two different geometric grids with concentric and
superimposed circles, from which the design for the
form of the rose windows was developed. Both graffi-
ti are small-scale representations incised with a com-
pass and considered to be "authentic designs for con-
struction belonging to the early thirteenth century,"
though they bear no relation to the existing rose
window in the cathedral.6s Considering their indi-
vidual traits, and especially their location on upright
surfaces and their subject matter-an understudy for
a rose window-and that, for that purpose, they use
circles in different sizes and combinations, one can-

0 10203040 50cm

Fig. 10b. Graffito, rose window, Byland Abbey, North
Yorkshire. Analytical drawing to construct the geomtry of
the rose (scale 1:5).

not help but note their similarity with the combina-
tions of circles delineated on graffito C.

Likewise a graffito recovered in the cathedral of
St. Quentin and believed by some scholars to repre-
sent a rose window and by others the plan of a col-
umn, delineates a geometric undergrid rather than
a finished design, 70 whereas in two other thirteenth-
century buildings the graffiti depict the rose windows
in their finished state. These are recorded in the
Hospital of St. John the Evangelist in Cambridge,
England, dated to 1280,71 and the cathedral of Cha-
lon-sur-Marne in France, dated ca. 1190-1200,72 where
in both instances they represent elevations.

The few examples of graffiti inscribed as working
drawings on cathedrals bring up two essential points.
First of all, they are enlightening in that they repre-
sent visual notation for the transmission of architec-
tural knowledge by documenting a variety of archi-
tectural elements related to parts like wall sections
and arches in elevation, columns in plan and eleva-
tion, vault projections, traceried lancet windows, and
rose windows. These last, especially the ones show-
ing the incised preliminary understudy for generat-
ing the form of the rose, have a special value in al-
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(Source: redrawn from W. Scholler, "Le dessin d'architecture
l'epoque gothique," Les Battisseurs des Cathidrales gothiques

30 40 50crM [Strasbourg, 1989], fig. 5)

Fig. Ila. Graffito, rose window, Soissons Cathedral, France.
(Source: redrawn from W. Scholler, "Eine mittelalterliche
Architekturzeichnung im sudlichen Querhausam der
Kathedrale von Soissons," Zeitschrift fur Kunstgeschichte 43, 2
[1980], fig. 1)

lowing us to note visual similarities between those
recovered in the West and those found in Divrigi and
Ani. However, one hesitates to propose anything more
than resemblance, because the evidence for any closer
connection is lacking. Neither in the mosque nor in
the hospital at Divrigi do we have architectural ele-
ments corresponding in form and in function to rose
windows. The same pertains to Ani, where the finds
do not permit reconstructions for the original eleva-
tion of the dwelling unit. If this were not the case, a
discussion aiming at a more comprehensive compar-
ative study could begin.

Thus, it becomes apparent that for the time being
it is not possible to discuss any relation in form or in
function, or any. impact of one style on the other.
Until new graffiti are discovered in Anatolia and more
research is conducted on this subject, all we can pro-
pose is the possibility that the graffiti from Divrigi
and Ani are working drawings like the ones found
for medieval Gothic buildings. Yet when the limited
amount of international collaboration in art and ar-
chitecture during the Middle Ages is considered, find-
ing visual similarities and making attributions can be
questionable, as in the case of Otto von Simson, a

scholar of Gothic architecture who pointed to cer-
tain cross-cultural relations in the development of the
rose window and even proposed that the window with
a rose pattern that had symbolic significance was "no
invention of Christian art, the rose window occurs in
Islamic architecture long before its adaptation in the
West."7 3

The second point to be made about the graffiti is
that their purpose was to guide the various phases of
the design and application process and occasionally
to illustrate the changes made, beginning in the ini-
tial planning stage and continuing well into the con-
struction process. This last point, which also has anal-
ogies to the much earlier practice on the Temple of
Apollo at Didyma, has contributed to our knowledge
of working methods in the medieval West and has
helped to show how professional practice was car-
ried on in the workshops of the Gothic cathedral sites.
A more thorough study of this aspect of Gothic prac-
tice might provide clues as to contemporary working
methods in the East as well as in Anatolia. Even though
firsthand information is lacking for the Eastern me-
dieval world, the few physical remains and historic
references suggest the possibility that this process
closely followed professional practice in the West. 74

But since information for the East, especially for
Anatolia, is by no means as clear as it is for the West,
one should remain cautious until more evidence
comes to light.
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In sum, the data at hand are not sufficient to pro-
pose a direct relation or influence between working
drawings for rose windows and the graffiti from Divrigi
and Ani, aside from allowing us to look at them as
"working drawings," something that was unknown in
Anatolia until then. It is possible that practice in the
Gothic West even had a certain relationship to the
very active architectural practice in medieval Anato-
lia and that its working methods, with the graffiti as
the natural product of this professional practice, might
throw some light on the working methods of the lat-
ter and help us to understand the original purpose
of the graffiti on the buildings at Divrii and Ani.
This can be most easily pursued for the mosque and
hospital complex at Divrigi, as it was a region of many
contacts and exchanges with both near and distant
neighbors throughout the medieval era, all of whom
shared a culture based on similar traditions. 75

In Anatolia, the late twelfth and early thirteenth
century was also a time when the patrons, the out-
standing rulers of the early principalities and those
establishing the Anatolian Seljuq empire, were, to-
gether with the master masons, artists, and craftsmen,
learning about the possibilities of building in stone.
As they were introduced to this local building mate-
rial after their arrival in their new country, their en-
thusiasm for it carried over into architecture, which
developed fresh ideas as experiments. The local Ana-
tolian stonemasons, masters, and craftsmen contrib-
uted their skills in working with stone. Perhaps they
shared their enthusiasm when introduced to the ar-
chitectural needs of the newcomers. As a natural
outcome to this lively building activity, technical ad-
vances in construction were made that were similar
to those practiced by their Gothic contemporaries in
the West. These included complex molding profiles,
geometrically calculated vault patterns, and elaborate
architectural decoration on the portals, all of them
developments that required great precision in stereot-
omy. These problems, especially the variety of vault
patterns and the elaborate portals which do not fol-
low the development pattern of the thirteenth-cen-
tury portals, are more strongly exhibited in Divrigi
and in the Great Mosque and hospital than at any
other center.

It is also not at all wrong to think of the Seljuq
patrons, architects, master builders, masons, and crafts-
men as having a relationship with each other similar
to those of their Gothic counterparts, including the
opportunity for the architect or master builder to

present his project and for the patron to review it
and give his own opinion. 76 Similar discussions at
every step of the process ending in a final decision
-may have required the preparation of working draw-
ings at full or reduced scale, which were perhaps in-
cised on the building stones. Ahmed ah, the ruler
of the Mengucid dynasty in Divrigi, and his wife Tu-
ran Melike Sultan were patrons of the Great Mosque
and hospital complex, who seem to have followed
their construction closely, so much so that both had
their portraits incised on a stone block at an obscure
spot.7 7 Although they are very small and crude, these
portraits represent a new idea and make one wonder
whether it was Ahmet Sah who ordered them or wheth-
er it was the inspiration of one of the craftsmen.

Finally, when we remember that the so-called Gothic
portal, the monumental entrance to the hospital in
Divrigi, especially the detailing of its molding pro-
files, resembles the monumental entrances of Goth-
ic cathedrals, we might even consider the possibility
that there was a itinerant or visiting master mason
or artist on the site, who had been trained in the
construction sites and workshops of Gothic cathe-
drals. 78 To suggest that graffiti A, B, and C are work-
ing drawings is not to imply that they are identical
to working drawings in the medieval West. The two
were the product of different societies and cultures;
their uses need not have been exactly the same.

CONNECTION TO THE NORTH PORTAL OF
THE GREAT MOSQUE AT DIVRIGI

The Great Mosque of Divrigi offers ample data for
its possible connection to graffiti A and B. For the
time being, a similar assessment is not possible for
graffito C, since the excavations are unfinished, and
so far the dwelling at Ani has yielded no more than
a ground plan.7 9

At the Great Mosque in Divrigi, the location of
graffito A, reported to have been on the north wall
and on the east side of the north portal, brings to
mind the placement of the graffito on the interior
west facade of Byland Abbey, where the incised sex-
foil rosette design has been identified as a working
drawing or a preliminary sketch for the center of the
rose window on the front of the same facade. If oth-
er Gothic-period examples of graffiti in addition to
Byland Abbey, which are earlier, contemporary, or
slightly later than Divrigi, and are related to the build-
ings on which they are incised, are considered, one
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is encouraged-even compelled-to suggest that graf-
fito A had a decisive connection with the elevation
of the north portal. This would then support the
suggestion by Yolande Crowe that "the master ma-
son prepared a drawing or a model of it and marked
the places of the projecting elements, like the roun-
dels and the large palmette leaves on it. These ele-
ments were then carved separately, inserted in their
pre-determined locations and only after that the rest
of the stone work was finished." 80 Therefore it was
found necessary to examine the general structural
composition of the portal, the elevation as a whole,
and the elements that make it up, and the program
for the architectural ornament which incorporates
floral elements-except for the single large hexagon
immediately above the entrance door and the six
roundels in different sizes distributed symmetrically
on both sides of the border together with palmette
leaves.

To consider the portal using a more analytical
approach to its formal structure Crowe's study can
act as a starting point.8 1 In this study, which concen-
trates on two of the portals, namely the hospital por-
tal and the north portal, Crowe searches for a "re-
peat unit, a visible unit repeating as the basis for all
the implied measurements" which she thinks the
master mason Khurshah utilized in the combined
ground plan of the mosque and hospital as well as in
the design of the portals. She believes that in such a
vast building program, with a variety of stone ma-
sons at hand, coordination of material was the re-
sponsibility of the master mason, who chose his ba-
sic units according to the principles of Euclidean
geometry, although he probably did not know what
the origins of his drawing principle were. 8 2

For the north portal Crowe points to the difficulty
of determining the visible unit chosen to coordinate
its enclosing frames and decorative compositions, and
finally arrives at the conclusion that, "when structur-
ing the elevation of this portal, the architect has adopt-
ed the hexagonal carving above the entrance door
as the basic unit." Therefore she designates "the di-
ameter of the circle in which this hexagonal carving
is contained as the basic unit of measure which has
determined the proportions of the entire portal." This
hypothesis focusing on the diameter of the circle as
the basic unit of measure is applied to the elevation
of the north portal in the following steps:

The total height of the portal, when it is measured as
far as the horizontal moulding of the second frame, adds
up to seven units. Half the total height coincides with
another horizontal moulding set in that very place, and
it indicates the middle of the portal and separates the
foundation inscription from the upper moulding of the
doorway. A circle may be drawn from its centre with a
radius of three and a half units, in which can be inscribed
a hexagon, with apices at the top and bottom of the
portal. Its vertical sides enclose the outer capitals of the
second frame and thus indicate the outer limits for the
shafts of the first frame and star decoration. Another
circle may be drawn from the same centre with a radius
of only two units; another hexagon oriented in the same
manner as the first may be inscribed inside it. In this
instance, the vertical sides will join the centres of the
two roundels on both sides of the fourth frame and its
apex will be that of the soffit of the star arch in the fifth
frame. Thus the parallel vertical arms of the two hexa-
gons outline the first four frames of the north portal.
If one discards these four frames, all that remains of the
portal is a double-square rectangle with its upper part
clearly marked out by the uncarved ashlar spandrels of
the central arch. The dividing line between the two
squares is set at the apex of the thematic hexagon [fig.
121.83

The validity of the hypothesis depends on the cor-
rectness of Crowe's analytical observations and the
decision to choose the diameter of the circle circum-
scribing the high-relief hexagon as the basic unit for
the entire geometric construction of the elevation.
When the photogrammatric drawing of the north-
portal elevation is determined as a base drawing and
the network of interlocked circles, as represented in
graffito A, is enlarged in relation to this base draw-
ing and superimposed on it, then a striking correla-
tion is established with Crowe's proposal. However,
there is a slight difference between our findings and
those Crowe outlined, possibly originating in a dif-
ference in the base drawings used for the north-por-
tal elevation. Another point to keep in mind is that
through the years both earthquakes and other natu-
ral causes that the region has suffered and restora-
tions may have caused the cut stone blocks to move
slightly along their joints, altering the relationships
among the parts and between the parts and the whole.
For that reason our findings outlined below and based
on the present condition of the elevation may not
exactly match Crowe's.

Step 1: the central part of the north portal and
the first decorative band framing it on three sides
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Fig. 12. Divrigi Great Mosque, north portal. Analytical
drawing by Y. Crowe. (Source: redrawn from Y. Crowe,
"Divrigi Problems of Geography, History, and Geometry," The
Art of Iran and Anatolia from the Eleventh until the Thirteenth
Century, ed. W. Watson [London, 1974], fig. 5b)

(fig. 13 a-b). The drawing made after graffito A is
computed so that, when it is superimposed on the
photogrammetric drawing of the north portal (in 1:50
scale), the circumference of the first large circle cir-
cumscribing the net of interlocked circles in the graf-
fito (hereafter referred as circle 1) will go approxi-
mately through the nodes of the four roundels on
the first large band with carved ornament framing
the central section. If a hexagon sitting on edge (here-
after referred to as hexagon a b c d e J) is described
inside circle 1, the four side corners of this hexagon,
that is, points b, c, e, and f, will approximately meet
the centers of these four roundels, while point a will
correspond to somewhere below the arch that crowns
the inscription panel and point d will correspond
approximately to the center of the door opening. It
will be noted that in this construction the enlarged
graffito A encircles the central section of the portal,
and the center of circle 1 (hereafter referred to as
point x) marks the center of the portal elevation, which
was also determined by Crowe to be the center of
the portal.. When the net of interlocked circles is
constructed within circle 1, each circle in the net-

work (hereafter referred as circle 2), will have a pro-
portion of one to three, which corresponds to the
proportion of the small interlocked circles, and the
large circumscribing one on graffito A. 84

A horizontal line drawn between points b and f,
which corresponds to the two upper corners of the'
large hexagon, can be taken as the springing line for
the arch that crowns the inscription panel and di-
vides it into five equal sections. The two points clos-
est to the center line on the vertical axis of the eleva-
tion will serve as the centers for constructing the
two-centered arch. The apex of this arch will touch
the inner side of the first frame encircling the cen-
tral section of the portal. The upper side of the mold-
ing that frames the inscription panel will sit immedi-
ately below this springing line and inside two adjacent
interlocked circles. However, the relation of the arch
to the inscription panel does not seem to be a vital
point in this scheme.

Step 2: the framework. Further relations can be
established by generating more of the interlocked
circle 2's, this time circumscribing circle 1, and then
drawing a large circumscribing circle (hereafter re-
ferred to as circle 3). The diameter of circle 3 is ap-
proximately four times greater than circle 2. Its cir-
cumference meets the apex of the crowning arch and
the ground line at the bottom of the portal eleva-
tion. We might continue these steps by drawing an-
other set of circle 2's and circumscribing them with
a large circle 4, which will meet the last two frames
of the portal. 85

Step 3: the hexagonal carving over the entrance
(fig. 14 a-b). A hexagon sitting on edge is inscribed
inside circle 2 immediately below point x. The apex
of this hexagon will meet point x. When the surface
of this hexagon is subdivided by a set of concentric
and rotated hexagons, the hexagonal carving will fit
inside the second hexagon sitting on edge in the series.

Perhaps because of differences in the base draw-
ings used for the north portal, our approach departs
from that of Crowe at this point. If we follow her
steps and take the diameter of the circle circumscribing
the hexagonal molding as the basic unit of measure
and assign this diameter to all the circle 2's in the
network and generate the network of interlocked cir-
cles together with the two larger circles circumscrib-
ing the network, the center of this composition will
neither exactly meet the center of the portal, point
x, nor will the roundels on the framework exactly
correspond to the corners (points b, c, e and ) of
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0 1 2 3 4 5m
Fig. 13a. Divrigi Great Mosque, north portal. Analytical drawing based on the photogrametric drawing of the north portal.
(Source: Photogrammetric Documentation Project, 1986, Middle East Technical University, Faculty of Architecture,
Architectural Photogrammetry Center. Recording by inasi Kilhc)
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0 1 2 3 4 5m.

Fig. 13b. Divrigi Great Mosque, north portal. Analytical
drawing based on the photogrammetric drawing of the north
portal. (Source: Photogrammatic Documentation Project,
1986. Middle East Technical University, Faculty of
Architecture, Architectural Photogrammetry Center.
Recorded by Sinasi Kilhc)

the hexagon inscribed inside the large circle. Every-
thing is slightly off center, mainly because the diam-
eters of the circle 2's are slightly smaller. When we
enlarge circle 1 to meet the centers of the roundels
and construct the diameters of the small circle 2's,
then every other element that builds up the eleva-
tion finds its appropriate place on the drawing of
Graffito A.

Step 4: the two large roundels (fig. 15 a-b). On
both sides of the first frame encircling the central
section of the portal are four roundels which meet
the four corners (points b, c, e, and J) of the hexa-
gon and two others on the spandrels of the arch. All
six roundels project forward from the facade and their
surfaces are carved with geometric ornament gener-
ated from the root-three system, which may indicate
that grafitto A was used as an undergrid to generate
this pattern. As an example we will mention in detail
only those two roundels corresponding to points c
and e on the lower portion of the first band. Thus,
when graffito A is enlarged in a ratio that relates to
the size of the roundels on the photogrammetric
drawing, the composition matches the boundaries of
the circle 2's as well as circle 1.

As a result of examining graffito A in relation to
the north portal, we can assume that it is a working
drawing on a reduced scale, which perhaps has a di-
rect connnection to the general composition of the
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Fig. 14a. Divrigi Great Mosque, north portal, hexagonal
carving over the entrance. Analytical drawing to construct
geometry (scale 1:5).

0 10 20 30 40 50cm

Fig. 14b. Divrigi Great Mosque, north portal. Hexagonal
carving over entrance. Drawing for the finished state of the
hexagonal carving (scale 1:5).
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Fig. 15a. Divrigi Great Mosque, north portal. Roundels on
the lower section of the first border. Analytical drawing to
construct the geometry (scale 1:5).

north portal in the Great Mosque at Divrigi. When
graffito A is enlarged, it matches the elevation on
the central section of the portal and also contributes
to proportioning the outer bands in the framework,
as well as the hexagonal molding over the entrance
and the two large roundels on the lower section of
the first frame. However, one thing still remains un-
clear, and that is the scale of the enlargement. If
graffito A is a working drawing on a reduced scale,
what kind of ratio was adopted during construction
to blow it up to the final state of the portal eleva-
tion? If we assume that the master mason incised a
graffito on a reduced scale to indicate the underly-
ing geometric grid for the construction of the north
portal and chose the diameter of circle 1 as the first
unit of measure and from there reached to the di-
ameters of the circle 2's in the network, which he
then used as his basic unit of measure, what kind of
a relation did he establish between the graffito and
the finished work?

Using the photogrammetric drawing, it is easy to
determine the present and the original dimensions
of the north portal and therefore the repeat unit,
but since the original dimensions of the stone on
which the graffito was incised and therefore the orig-
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Fig. 15b. Divrigi Great Mosque, north portal. Roundels on
the lower section of the first border. Finished drawing (scale
1:5).

inal dimensions of the graffito are unknown, it is not
possible to determine the ratio of enlargement from
the small working drawing to the final work. To help
settle this problem, we could consider graffito B as a
detail of graffito A, in which case we could establish
a ratio between it and the north portal. But, since
the exact date of this graffito is unknown, it would
not be such a clever idea to use it for this purpose. If
this ratio could be determined, perhaps it would be
possible to interpret it within the general scope of
Seljuq architecture, together with other studies where
the geometry of the facades or the portals have been
considered. 86

The three graffiti disclose a previously unknown as-
pect of medieval Anatolian architecture. Their exist-
ence on the buildings in Divrigi and Ani seems to
suggest that they were working drawings rather than
merely casual or incidental scratches by some idle
mason, as suggested by parallel examples from the
West. Until more examples of graffiti come to light
from the medieval period in Anatolia, it seems logi-
cal to conclude that in the case of graffito A from
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the Great Mosque of Divriki, a relation can be estab-
lished to the north portal of the mosque. Perhaps
the graffito gives the geometric layout of the central
portion of the portal in a reduced scale, but it does
not say how it was enlarged to full size and applied
to the portal.

Graffito B, also from the Great Mosque, is found
in the repertoire of mason's marks from the Gothic
period in England, but it is not documented on any
other building in Anatolia, and because of its simi-
larity to graffito A, it would be more appropriate to
consider it as a detail of the former. On the other
hand, although the dimensions of this graffito are
known, its location and its date are problemmatic;
therefore graffito B cannot contribute to determin-
ing the dimensions of graffito A.

The last example, graffito C from Ani, appears to
be another working drawing, but for the time being
it is not possible to establish a relation between it
and the building since evidence is lacking regarding
the building's facade elevation and architectural de-
tails.

For all three graffiti it is possible to find similari-
ties, even close analogies, to contemporary Gothic
buildings, suggesting that during the medieval peri-
od cross-cultural relations and cultural exchange
between East and West may have been more com-
plex than we know.

Faculty of Architecture
Middle East Technical University
Ankara, Turkey

NOTES

Author's note: This paper is a product of research undertaken with
a grant from the Aga Khan Program for Islamic Architecture at
Harvard University in 1996-97. I am indebted to Dr. Gfilru
Necipoglu for sharing my excitement when I discovered some
new and unexpected relationships among these graffiti and for
encouraging me to write about them.

1. For a selection of sources that provide information on the
Great Mosque and hospital at Divrigi, and for plan and el-
evation drawings, see Yilmaz Onge, Sadi Bayram. and Ibrahim
Ates, eds., Divriki Ulu Camii ve DarfisSifasz (Ankara, 1978).
This publication brings together all the articles or sections
in books from earlier publications and more recent studies
on the subject; Besim Darkot, "Divrigi," Islam Ansiklopedisi
3 (Istanbul, 1945): 745, 596-99; Clement Huart, "Inscrip-
tion arabe de la Mosque seldjoukide de Divrigi (Asie
Mineure)," Journal Asiatique 1 (1901): 343-46; Max van
Berchem and Halil Edhem, Matdriaux pour un Corpus inscrip-
tionum arabicarum; III. Partie, Asie Mineure, Sivas-Divrigi, fasc.

1 (Cairo, 1910): 79, n. 45; Albert Gabriel, Monuments turcs
d'Anatolie, 2 (Paris, 1934): 175-88; Ali Saim Ulgen, "Divrigi
Ulu Camii ve Darfiisifasl," Vaktflar Dergisi 5 (1962): 93-99;
Hilmi Arel, "Divrigi Ulu Camii, Tekstil Kaplsl ve Digerleri,"
VakflarDergisi 5 (1962): 113-26; Dogan Kuban, "The Mosque
and Hospital at Divrigi and the Origin of Anatolian Turk-
ish Architecture," Anatolica 2 (1968): 122-24; Zeki S6nmez,
"Baslangcmndan Onaltincl Yizyila Kadar," Anadolu Trk-Islam
Mimarisinde Sanatzlar (Ankara, 1989): 16.

2. For the medieval history and the architectural remains in
Ani, see Mfikrimin Halil Yinang, Tiirkiye Tarihi, Seluklular
Devri, I. Anadolu'nun Fethi (Istanbul, 1944): 58; W. Barthold
and V. Minorsky, "Ani," Encyclopaedia of Islam, 2nd ed., 1:
507-8; Sirarpie Der Nersessian, Armenia and the Byzantine
Empire (London, 1947); H. F. B. Lynch, Armenia, Travels and
Studies (Beirut, 1965): 374-75; Osman Turan, Selcuklular
Tarihi ve Tirk Islam Medeniyeti (Istanbul, 1965): 247; Pars
Tuglaci, Arpacay ve Ybresi (Istanbul, 1987). For the recovery
of two dwellings during the recent excavation work in Ani
and for the dating of these buildings, see Beyhan
Karamagarali, "1991 Ani Kazilari," XV. Kazz Sonuclart
Toplantts, 1993, pp. 509-17; idem, "1992-1994 Ani Kazilarl,"
XVI. Kazz Sonuclari Toplantzs (1995): 493-511.

3. To the best of my knowledge the late Professor Yllmaz Onge,
who was at that time working for the General Directorate
of Pious Foundations and therefore following this restora-
tion, was the only scholar to document this graffito in a black-
and-white photograph.

4. 1 was embarrassed by this vandalism until I came across in-
formation about similar examples in England and France,
where careless handling had caused notations from the
Gothic period either to completely disappear, or to be
whitewashed over, or to be covered with paint at a later date;
see V. Pritchard, English Medieval Graffiti (London, 1967),
pp. xi-xii, 10-11.

5. For the black-and-white photograph and his comments, see
Yflmaz nge, "Bugfinkfi Bilgilerimiz Ilginda Divrigi Ulu
Camii ve Darfi§sifasi," in Divrigi Ulu Camii ve Darissifas, ed.
Yilmaz Onge, Sadi Bayram, Ibrahim Ates (Ankara, 1978):
34, n. 7, fig. 5.

6. A copy of this photograph was given to me to use in my
analytical studies on geometric interlaces on brick revet-
ments. The graffito seemed to be related to the undergrid
system used to generate these compositions. For my earlier
evaluation of this notation, see minfir Baklrer, "Erken D6nem
Mimari Sisemesinde Geometrik Dfizen Denemesl," VII. Tiirk
Tarih Kongresi, 1976 (Ankara, 1981): 951-59; eadem, Seluklu
Oncesi ve Seluklu Donemi Anadolu Mimarisinde Tugla Kullanmmi,
2 vols. (Ankara, 1981), 1:189; vol. 2, fig. 121, pl. 151; eadem,
"Geometric Aspects of Brickbonds and Brick Revetments in
Islamic Architecture," Islamic Architecture and Urbanism,
Dammam 1980 (Dammam, 1983), pp. 112, fig. 10.

7. This is based on oral communication alone. In his publica-
tion (Onge, "Bugfinkfi Bilgilerimiz Islginda," p. 34), Onge
does not mention exactly where it was discovered. The re-
viewer of this article for Muqarnas kindly took the time to
locate it and wrote that "the perspective of the photograph
indicates that its position was above eye-level.... The ver-
tical joint on the lefthand side that continues in the course
above is a useful detail in narrowing down the possible lo-
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cations to a few places on the building. Any of the stone
blocks on the partial photogrammetric drawing of the east
wing (fig. 3) cannot be matched with the particular block.
If, however, we imagine that the negative of the photograph
was reversed during printing, then the block second to the
left of the portal on the thirteenth course from the ground
seems to match in Fig. A...." This was a helpful hint, as I
had not considered checking the joints. Investigating the
photogrammetric drawing and the photograph of the north
portal shows that this was perhaps the stone block which
once carried graffito A on its surface. If so, its measurements
(height: 55 cm, width 65 mm) can be assigned to graffito

A, instead of the 40 cm height and 50 cm width that I cal-
culated from the photograph.

8. The photogrammetric drawing of the north facade was pre-
pared as part of the Photogrammatric Documentation
Project for the Divrigi Great Mosque in 1986 by the Middle
East Technical University, Faculty of Architecture, Architec-
tural Photogrammetry Center, and by Sinasi Kihlc. I am in-
debted to him for making this drawing available to me.

9. Onge, "Bugfinkfi Bilgilerimiz Ilgmlnda," p. 34, based on his
observations, mentioned that graffito A was incised with a
sharp pointed tool, most probably a compass.

10. Ulgen, "Divrigi Ulu Camii ve Darfi-ifasl," p. 94, says that,
during the Ottoman restorations in the sixteenth century
the piers were revetted with cut stone in order to strengthen
them. It is possible that the stone with graffito B, which was
first used or first prepared for use in the Seljuq period, was
moved to its present location during this operation in the
sixteenth century. For a chronological list of the restorations,
see Ylmaz Onge, "Divrigi Ulu Camii ve Dariisifasl'nda
Gfinfimfize Kadar Yapllmls Olan Onarnmlar, Degiliklikler ve
ilaveler," in Divrigi Ulu Camnii ve Darfisifasz, ed. Ylmaz Onge,
Sadi Bayram, and Ibrahim Ate§ (Ankara, 1978), pp. 34, 54-
58.

11. I am indebted to Yldlrm Yavuz for pointing out this graf-
fito to me on the site, which I could easily have missed.

12. The details of the present excavation and a plan of the
dwelling are given, but there is no mention of the graffito
which is located on the northeast wing of dwelling no. 1.
See Karamagarah, "1991 Ani Kazlart," pp. 509-37; idem,
"1992-1994 Ani Kazilan," pp. 493-51.

13. Ernst Gombrich, The Sense of Order (Ithaca, 1979), p. 217,
"Any visual arrangement anywhere from naturalistic repre-
sentations to merely formal arrangements could function
as a sign or design."

14. Ibid., p. 152.
15. Nader Ardalan and Laleh Bakhtiar, The Sense of Unity (Chi-

cago, 1973), p. xiii. Although there is a long list of biblio-
graphic sources on this theme, I will refrain from delving
into symbolic evaluations which do not seem to be relevant
to the examples of graffiti studied in this paper. For gen-
eral information on the subject, see Keith Critchlow, Islamic
Patterns (London 1976), pp. 6-7, 14-15, 150-52; idem, "As-
tronomical and Cosmological Symbolism in Islamic Pat-
terns: The Objectivity of Sacred Geometry," Theories and Prin-
ciples of Design in the Architecture of Islamic Societies, ed. Mar-
garet Bentley Sevcenko (Cambridge, 1988): 47-56; Seyyid
Hossein Nasr, Science and. Civilization in Islam (Cambridge
1988), pp. 168-83; Beyhan Karamagarali, "Icice Daire

Motiflerinin Mahiyeti Hakklnda," Sanat Tarihinde Ikonografik
Arastzrmalar, GCiner Inal'a Armagan (Ankara 1993), pp. 249-
70.

16. Ardalan and Bakhtiar, Sense of Unity, pp. 22-23, 27-29;
Critchlow, "Astronomical and Cosmological Symbolism," pp.
47-56.

17. For some examples of mason's marks on the Divrigi Great
Mosque, see Onge, "Divrigi Ulu Camii ve Darfisifasl," pp.
89, fig. 51. For a general discussion and specific examples
of mason's marks recovered especially on caravanserais and
other medieval Anatolian monuments, see Zeki S6nmez,
Baslangzczndan 16. Yizyzla Kadar Anadolu Tirk-Islam Mima-
risindeSanatczlar (Ankara, 1989), pp. 16-20; Kurt Erdmann,
Das anatolische Caravanserai des 13. Jahrhunderts (Berlin, 1970):
53, 61, 65, 88, 95, 101, 105, 116, 122, 134, 138, 141, 145,
153, 157, 172, 180, 186; Albert Gabriel, Monuments turcs
d'Anatolie, 2 vols. (Paris, 1931-34). 1: 22, 50, 62, 122, 129,
146; 2: 61, 145.

18. Pritchard, English Medieval Graffiti, pp. 169; R. H. C. Davis,
"A Catalogue of Mason's Marks as an Aid to Architectural
History," Journal of the British Archaeological Association, 3rd
ser., vol. 17 (1954): 43.

19. Such roundels are placed in pairs on the spandrels of the
portals of Sejuq architecture. On the Divrigi portals, only
one pair of roundels, those on the hospital portal flanking
the single column at the center and having a six-pointed
star pattern, use a single circle as the underlying grid for
the geometric construction that covers their surface.

20. For the Phoenician ivory in the British Museum and the
pavement from Nimrub now in the Louvre, see Gombrich,
Sense of Order, pp. 67-68, fig. 69; 158, fig. 180. For more
examples, with differences in the dimensions of the circles
and/or the way they interlock, delineated on pavements in
early Mesopotamian and Persian architecture, see Jurgais
Baltrusaitis, "Sasanian Stucco," in Arthur Upham Pope, ed.,
Survey of Persian Art, vol. 1 (London-Oxford, 1939): 619-
20, fig. 200-1; Max von Oppenheim, Tell Halaf: A New Cul-
ture in Oldest Mesopotamia (Leipzig, 1933): 296, fig. 1.

21. For some examples of Roman pavements with similar inter-
locked circles or a variety of similar arrangements with
circles, see Hiltrud Kier, Der mittelalterliche Schmuckfussboden,
Die Kunstdenkmaler der Rheinlandes 14 (Dfisseldorf, 1970), figs.
272, 274, 275.

22. Arrangements with circles in different sizes are abundant.
Those from Ephesus (5th c.), Constantinople (8-9th c.)
Athos (10th c.) and Nicaea are only a few. For illustrations,
see Kier, Der mittelalterliche Schmuckfussboden, figs. 297, 298,
313, 314, 315; Thomas F. Mathews, The Byzantine Churches
of Istanbul (University Park, Pa.: Pennsylvania State Univer-
sity Press, 1976), figs. 31.63; 31.64. In the southeast corner
of the nave of Hagia Sophia. there is a square set out in
colored stones and marble. The arrangement in this square
consists of a large disc at the center with smaller discs in-
terlocked around its circumference. It has been identified
as marking the place where the throne of the emperor was
set during coronation ceremonies; see ibid.. pls. 81-82; G.
Daniel, The City of Constantinople, (New York, 1968), p. 58.
For a similar arrangement on the pavement of the church
of S. Savior Pantokrator in Istanbul, see A. van Millingen,
Byzantine Churches in Constantinople (London 1974), p. 76.
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23. Interlocked circles were also a common motif in the orna-
ment on the pavements of a number of Cistercian abbeys
in both Germany and England, most of them dated to the
late thirteenth century. Especially the German examples
closely resemble the Phoenician ivory slab; Kier, Der mittel-
alterliche Schmuckfussboden, figs. 248, 250-51.

24. For instance, there are applications on pierced stone in the
houses in Hauran in Syria, where the pattern with two in-
terlocked circles is worked out as open tracery on the up-
right wall surface to function as a window opening. Both
the rather simple handling of this design with two circles
alone and their upright arrangement could be associated
with graffito B, if the latter showed the same relation in size
between the two circles; see K. A. C. Creswell, Early Muslim
Architecture, vol. 1, pt. 1 (New York, 1979), p. 115, figure
facing p. 118; CharlesJean Melchior de Vogfi6, Syrie centrale,
Architecture civile et religieuse du le au VIIle sicle, 8 vols. (Paris,
1865), 1: 54-55, pl. 13.

25. On Tell Halaf pottery from Mesopotamia, which is contem-
porary with the pavements, the pattern is adopted as an
overall composition on the surfaces of small vessels; see Von
Oppenheim, Tell Halaf, p. 296, fig. 1. During the proto-
geometric and geometric periods of Greek pottery, concen-
tric circles were either employed as secondary patterns lined
up side by side in narrow bands that framed larger bands
or they were used by themselves as the main design; see R.
M. Cook, Greek Painted Pottery (London, 1972): pl. I A, I C,
2 B (10th cent. B.C.), pl. 6 B (700 B.C.). Interlocking circles
also fill the surface and constitute the main composition of
the ornament on medieval Anatolian pottery excavated in
Korucutepe (dated to the late thirteenth or beginning of
the fourteenth century). On both the deep and shallow
bowls, circles and scrolls are used in abundance as fill for
figural representations and lined up side by side in narrow
bands or freely distributed in wedge-shaped zones. On one
particular base sherd from the central section of a small bowl,
what remains is sufficient to indicate that the center of the
bowl was covered with interlocking circles incised with a
compass, as the compass marks can still easily be discerned;
see Omfir Bakirer, "Medieval Pottery and Baked Clay Ob-
jects," Korucutepe: Final Report of the Excavations of the Univer-
sities of Chicago, California (Los Angeles) and Amsterdam, ed.
M. van Loon, 3 vols. (Amsterdam, 1980), 3:223, cat. no. B.
54, pl. 100. The only difference here is that this grid is based
on the root-two system of proportion rather than the root-
three system that we encountered on the graffiti.

26. Concentric and interlocked circles, not identical to, but
reminiscent of, graffito C, are used in a variety of composi-
tions in the eight-century palace of Khirbat al-Mafjar. They
appear on the mosaic pavement of the bath hall as an overall
pattern, and they are used on paneled compositions on the
prefabricated stucco balustrades; see R W. Hamilton, Khirbat
al-Mafjar: An Arabian Mansion (Oxford, 1959), pl. LXXX,
7/4.

27. Painted examples can be found on Mesopotamian pottery,
on the so-called Tell Halaf pottery, and on Greek and Ro-
man pottery; see above, n. 25.

28. The set of drawings, in full or reduced scale, constitutes
successive layers, with the interlocked circles on the top layer.
Analytical drawings of applied geometric ornament in Islamic

art and architecture have always attracted the attention of
scholars. The initial interest in the late nineteenth century
brought forth a large number of well-known publications
with such drawings. One of them, which records a collec-
tion of geometric compositions, isJ. Bourgoin, Les Elements
de 'art arabe: le trait des entrelacs (Paris, 1839). In its second
edition, the text was omitted and only the drawings were
reproduced; see J. Bourgoin, Arabic Geometric Pattern and
Design (rpt., Toronto, 1973). In the 1940's a new interest
seems to have been aroused among Soviet scholars follow-
ing the publication of the well-known work by Mithad
Bulatov, Geometricheskaiia garmonizatsia v arkhitecture Srednei
Azii IX-XV vv. (Moscow, 1938). A little before, or contem-
poraneous with, the World of Islam Festival in 1976, a num-
ber of new publications appeared focusing on the analyti-
cal examination of geometrical compositions recorded on
standing monuments. They include Issam El-Said and Ayse
Parman, Geometric Concepts in Islamic Art (London 1976),
Critchlow, Islamic Patterns (cited above); David Wade, Pat-
tern in Islamic Architecture (London, 1976); and Selcuk
Mailayim, Anadolu Tfirk Mimarisinde Geometrik Siislemeler (An-
kara, 1982); Issam El-Said's work was reprinted with revi-
sions as Islamic Art and Architecture: The System of Geometric
Design, ed. T. E. Bouri and K. Critchlow (London, 1993).
In my own publications on this subject, the focus has been
on geometric ornament on brick revetments; see Bakirer,
Seluklu Oncesi, 1: 173-200; eadem, "Geometric Aspects of
Brickbonds," pp. 112-14. The discovery of new material,
especially documentary evidence from original manuscripts
or loose sheets with drawings, dating from between the tenth
and the sixteenth centuries, has minimized conjecture and
has brought this subject to a more reliable scholarly stan-
dard, allowing the evaluation of the examples of finished
works in a new perspective, see Wasma' Chorbachi, "In the
Tower of Babel: Beyond Symmetries in Islamic Design,"
Symmetry 2: Unifying Human Understanding (Oxford, 1989);
the same article appears in Computers and Mathematical Ap-
plications 17 (1989): 4-6; Chorbachi and Arthur Loeb, "An
Islamic Pentagonal Seal" [from scientific manuscripts on the
geometry of design] in Fivefold Symmetry, ed. Istvan Hargittai
(Singapore, 1992), pp. 283-305; Glru Necipoglu, The
Topkapi Scroll: Geometry and Ornament in Islamic Architecture
(Santa Monica, Calif., 1995); Alpay Ozdural, "On Interlock-
ing Similar or Corresponding Figures and Ornamental Pat-
terns of Cubic Equations," Muqarnas 13 (1996): 191-211.

29. This most common and simple proportioning method is
used to divide the circumference of the circle into two, three
or its multiples of equal parts and to subdivide the surface
to be decorated into identical units. In the root-three sys-
tem we are dealing with here, after repeating the single
circles to create the net of interlocked circles, the second
step is to determine the hexagonal repeat units by the point-
joining method. Repetition of this process inside all circles
will determine the hexagonal lattice or the hexagonal grid.
To determine the final composition, the surface of each
hexagonal repeat unit is further subdivided and a variety
of relationships are established by drawing concentric tri-
angles, concentric or rotated hexagons, and hexagonal stars.
These subdivisions permit as many geometric arrangements
as possible and contribute to creating numerous patterns.
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Secondary and at times tertiary grid patterns are generated,
but do not appear in the final design where only particu-
lar lines that will create the final drawing are selected and
used. In this case the interlocking circles are only a network
or a web-like grid that serves as the underlying grid for
generating the patterns and therefore is not perceived by
the observer in the final design; the observer will see only
the finished geometric interlace. For analytical studies, es-
pecially on the simple interlace patterns, see El-Said and
Parman, Geometric Concept, pp. 7-9; 50-51; Critchlow, Islamic
Patterns, pp. 9-37; El-Said, Islamic Art and Architecture, pp.
59-69; Bakirer, Seluklu Oncesi, pp. 173-200; eadem, "Geo-
metric Aspects," pp. 112-14.

30. Furthermore, in all instances, they have also tended to avoid
the visibility and the explicitness of these units in the final
product. As a result the units serve as an underlying grid
to generate the design but are not present in the final prod-
uct. I might add that something more intricate happens with
geometric interlaces delineated on brickwork; the decora-
tive brick revetments are prepared in sections, perhaps as-
sembled on the ground, and then raised and inserted on
the surfaces for which they were designated. The joints of
these sections are easily recognized and make it possible to
distinguish the basic units used for the application process.
However, these units are not correlated with the ones used
for generating the interlace pattern. Thus, two types of basic
units, one for design and the other for application, can be
recognized; see Baklrer, Selcuklu Oncesi, pp. 173-200, figs.
81-120; eadem, "Geometric Aspects," pp. 112-14.

31. This is my own interpretation related to overall geometric
interlace compositions. In several earlier studies, graffito A
was used as evidence to support my assumption that the grid
with interlocked circles can be repeated to infinity, both on
the horizontal and the vertical axis, and is used as the ba-
sis for overall geometric compositions generated by both the
root-three and the root-two systems. For instance, on the
surfaces of blind niches that are taller than they are wide,
the width determines the diameter of the circles to be used
as repeat units. The rhythmical repetition of these units in
horizontal registers could be carried to infinity if they were
not governed by the height of the niche. Thus, while the
width determines the size of the circles, the height deter-
mines the number of horizontal registers for their repeti-
tion. The opposite is true for surfaces that are wider than
they are tall. With these the height determines the diam-
eter of the circles, and they are repeated as many times as
the width allows. For my previous assessment of graffito A,
see above, n. 6, and Bakirer, Geometric Aspects, pp. 112-14;
eadem, "Erken D6nem Mimari Sfilemesinde Geometrik
Dirzen Denemesi," VII. Tfurk Tarih Kongresi, 1976 (Ankara,
1973, 1981), pp. 951-59; eadem, Selcuklu Oncesi, pp. 173-
200, figs. 81-210; eadem, "Aksaray Cinclkl Mescid'in On
Yfizilndeki Geometrik Orgfi Duzenlemelerinin Tasanml Icin
Bir Deneme," IX. VaktfHaftast, Bildiriler (Ankara, 1991), pp.
213-26, figs. 1-8.

32. This is again my own interpretation. Geometric interlaces
in a radial composition are also generated from the grid
of interlocking circles, but these arrangements start with the
concentric circles that accentuate the concentric layout, and
the concentric circles are then placed on the circumference

of one of the circles. Such compositions are usually preferred
for covering the surfaces of blind niches or other geomet-
ric elements where the width of the surface is equal or very
close to its height. On graffito C, the first repeat unit is
placed at the center; the others are repeated on the circum-
ference of the outermost concentric circle. For a discussion,
see Bakirer, "Aksaray Cincikli Mescid'in," pp. 213-26.

33. For an example delineated on brick, see Omfir Bakirer,
Selsuklu Oncesi, pp. 173-200; eadem, "Geometric Aspects,"
pp. 112-14; eadem, "Aksaray Cnclkh, pp. 213-26; eadem,
"Sivas Keyavus Darfiaifasl Tfirbe On Yfiz Dfizeni," I Arastzrma
SonuClat Toplantss Bildiriler (Ankara, 1984), pp. 161-66.

34. For some examples of these monumental portals, see Semra
Ogel, Anadolu Seluklularnnda Tas Iscigi (Ankara, 1966), pls.
2, 3a, 11, 15-18, 23-24, 32. Because of the special types of
ornament encountered on the portals of the Great Mosque
and hospital in Divrigi, which do not emphasize geometric
patterns and do not follow the main line of development,
it never occurred to me to search for a relationship between
graffito A and the Divrigi portals, aside from the very obvi-
ous one with the single rosettes or the roundels on each
portal (fig. 15 a-b).

35. "A half-finished panel gives information for the tools and
the methods used and makes it clear that the designer in-
cised his drawing on the slab of plaster while it was still wet.
In order to divide the surface of the panels in a proportional
symmetry, he marked the main axes and set out the lattice
of equilateral triangles based on the 30- and 60-degree di-
agonals and horizontals and then arranged the floral pat-
terns on this grid. Since only part of the floral design gen-
erated from this grid was carved and the rest left unfinished,
the guidelines that can still be seen indicate that the carv-
ing was done directly on the surface previously incised with
the design"; see Hamilton, Khirbat al-Mafjar, pp. 242-75, pl.
LXI, panel 14/2; pl. LXII, panel 14/1.

36. The carved plaster panels recovered in the excavations of
the twelfth-century madrasa, the Sabz Pushan in Nishapur,
present a similar case, although both geographically and
chronologically no relation can be established. On these
panels, which were inserted into the walls of the livan in
the madrasa, the top layers of plaster have decayed and fallen
off, revealing the grid for the composition underneath. On
the back of two square panels with carved and beveled or-
nament, the major lines of the design were cut into the
plaster while it was still damp. These carvings were deep
enough to go right through to the layer beneath. Therefore,
the back of the panel shows scoring and the deeply cut lines
of the carved design on the front; see Charles K. Wilkinson,
Nishapur: Some Early Buildings and Their Decoration (New York,
1986), pp. 231-32, fig. 3.26. Perhaps this panel displays a
different design method and a different phase of the ap-
plication process, but it still makes it possible to determine
that the final work was based on a full-size (1:1 scale) drawing
directly designed on the surface or transferred from a de-
sign to the surface to be decorated.

37. Certain other unfinished or deteriorated works of later date
may also contribute to the assumption that the design was
incised on plaster as an underlying grid and the applica-
tion came directly on this design, thus concealing it. One
such example is an unfinished fourteenth-century decora-
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tive scheme in the vestibule leading from the large livan to
the Masjid-i Safid in Turbat-i Jam in Iran. Bernard O'Kane
describes it as follows: "On one of the three walls prepared
for transferring patterns, the surface was prepared for a
composition of the floral patterns topped by a horizontal
band of cursive inscription. Concentric circles are designed
tangent to each other and scratched with a compass to guide
the spiral lines on which the floral composition will be de-
lineated. Above these spirals there is a squared grid to ad-
just the cursive inscription that was planned to run on this
surface"; see Bernard O'Kane, Timurid Architecture in
Khurasan (Costa Mesa, Calif., 1987), pp. 36-37, pl. 0.1; 0.2;
Necipoglu, Tophapi Scroll, p. 49. However, it appears that the
work was interrupted at this point, and the foliage was not
painted over the spirals, nor the inscription over the squared
grid. Therefore, it is still possible to see the underlying work
or the preparatory drawing in full size (1:1 scale), which
would have been covered had the painted design been com-
pleted.

38. Also related in concept but differing in time and place is
an incomplete wall painting recovered at Fathepur Sikri, the
sixteenth-century palace of the Mughal ruler Akbar. On the
dome of the bath attached to the Jodh Bai Palace, the pri-
mary construction lines for a geometric interlace pattern
scratched in full scale on the surface of the plaster were
discovered. This is interpreted by Hankin Hanbury as point-
ing to the continuation of an application process and illus-
trating the working methods in applied arts especially for
a specific group of interlace ornament; see Ernst Hankin
Hanbury, "On Some Discoveries of the Methods of Design
Employed in Mohammedan Art,"Journal of the Society of Arts,
1905, pp. 461-71; "Examples of Drawing Geometric Ara-
besque Patterns," Mathematical Gazette 12, no. 176 (May,
1925): 371-73; idem, "Some Difficult Saracenic Designs, I."
ibid., vol. 13, no. 229 (May, 1934): 165-68.

39. Onge has mentioned this example in relation to graffito A;
see Onge, "Bugfinki Bilgilerimiz Iiginda," p. 34. In addi-
tion, since Divrigi is in the province of Sivas it makes one
wonder whether these drawings were common in this area.

40. S.v. "Sivas," Yurt Ansiklopedisi (Istanbul, 1983), 9: 6946.
41. Gombrich, Sense of Order, pp. 66-67, describes this as "con-

struction and decoration enter[ing] into an even more in-
timate marriage."

42. This is the opposite of what Onge thought when he discov-
ered and examined graffito A. He believed it was incised
on the cut-stone block to function as an under-grid perhaps
for one of the roundels on the north portal. The roundel
was to be carved directly on this grid. A possible change in
the original plan may have caused this stone to be used for
construction instead; see Onge, "Bugfinkfi Bilgilerimiz
Islglnda," p. 34.

43. In the West, the earliest project drawings on paper are re-
corded as those in the Reims Palimpsest, which were made
in or around Reims about 1240-60. However, it has been a
commonplace of medieval scholarship to assume that project
drawings were also used at Reims Cathedral when that
monument was begun in 1210, as Villard de Honnecourt
copied them in his sketchbook. Drawings on parchment are
said to have come into being as a kind of corollary in re-
sponse to a growing habit of linear expression. Examples

of loose drawings start much earlier; the date given is for
those coming from an architectural workshop, and brought
together as a booklet, see Robert Branner, "Drawings from
a Thirteenth-Century Architect's Shop: The Reims Palimp-
sest," Journal of the Society of Architectural Historians 17, no. 4
(1958): 9-21; idem, "Villard de Honnecourt, Reims and the
Origins of Gothic Architectural Drawing," Gazette des Beaux
Arts, ser. 6, 61 (1963): 135; Pierre Colombier, Les Chantiers
des Cathedrales (Paris, 1953): 64-65. Peter Ferguson, "Notes
on Two Cistercian Engraved Designs," Speculum 54, no.1
(1979): 5; John H. Harvey, The Master Builders (New York,
1971), pp. 30-38; idem, The Medieval Architect, pp. 110-16;
Wolfgang Sch6ller, "Le dessin d'architecture a l'poque
gothique," Les Batisseurs des Cathedrales gothiques (Strasbourg,
1989), p. 228; idem, "Eine mittelalterliche Architektur-
zeichnung im sdlichen Querhausarm der Kathedrale von
Soissons," ZeitschiftfirKunstgeschichte 43, 2 (1980): 196-202.
In the East, the development of an extensive paper indus-
try is assigned to the 1220's and the increasing use of ar-
chitectural drawings on plaster and paper to the Ilkhanid
period (1256-1336); see Gfilru Necipoglu, Topkapi Scroll, 4;
Jonathan Bloom, "On the Transmission of Architectural
Knowledge in Early Islamic Architecture," Muqarnas 10
(1993): 27, n. 3.

44. Graffiti as working drawings have been studied both in gen-
eral and with regard to particular monuments. A list of
general sources is given in chronological order below, while
references to buildings cited in the text are mentioned in
their appropriate places; see G. G. Coulton, "Medieval Graf-
fiti, especially in the Eastern Countries," Proceedings of the
Cambridge Antiquarian Society, 67 (1914-15): 53-62; John H.
Harvey, The Gothic World (London, 1951): 25-38; L. F.
Salzman, Building in England down to 1540 (Oxford, 1952),
pp. 20-22; Colombier, Les Chantiers, pp. 66-82; Ferguson,
"Notes on Two Cistercian Engraved Designs," p. 5; Branner,
"Villard de Honnecourt," pp. 129-42, 148, n. 16; Francois
Bucher, "Design in Gothic Architecture: A Preliminary As-
sessment," Journal of the Society of Architectural Historians 27,
no. 4 (1968): 49-57; Lon R. Shelby, "Medieval Masons'
Templates,"Journal of the Society of Architectural Historians, 30,
no. 2 (1971): 140-44; Harvey, Master Builders, pp. 30-38;
idem, Medieval Architect, pp. 110-16; John Fitchen, The Con-
struction of Gothic Cathedrals (Oxford, 1961), p. 6; Robert
Branner, "Gothic Architecture," Journal of the Society of Ar-
chitectural Historians 32, no. 4 (1973): 327-33; Francois
Bucher, "A Rediscovered Tracing Floor by Villard de
Honnecourt," Art Bulletin 59, no. 3 (1977): 315-17; Spiro
Kostof, "The Architect in the Middle Ages, East and West,"
in idem, The Architect (Oxford, 1977), pp. 59-95; Sch6ller,
"Le dessin d'architecture," pp. 227-35; Nicola Coldstream,
Medieval Craftsmen, Masons and Sculptors (Toronto, 1991), pp.
12-14, 29-33; Alain Erlande Brandenburg, The Cathedral
Builders of the Middle Ages (London, 1995), pp. 79-80.

45. The tracing house, the lodge where the drawings were drawn
and preserved, was first mentioned in an English text of 1274.
The tracing houses recovered in England are said to be the
only examples to have come down to us and therefore have
become an inseparable part of the literature related to
Gothic architecture. For tracing houses in general and the
one at York Minster, dated to 1280, in particular, see C.
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Purdon Clarke, "The Tracing Board in Modern Oriental and
Medieval Operative Masonry," Ars Quatuor Coronatorum:
Transactions of the Lodge Quatuor Coronati, no. 2076 (London,
1895), p. 104; L. F. Salzman, Building in England down to 1540
(Oxford, 1952): 21-22; Pierre Colombier, Les Chantiers des
Cathedrales (Paris, 1953), pp. 64-65; Harvey, Medieval Archi-
tect, pp. 98-102; idem, "The Tracing Floor in York Minster,"
40th Annual Report of the Friends of the York Minster for 1968
(York, 1969), pp. 9-13; Ferguson, "Notes on Two Cistercian
Engraved Designs," p. 5; Jean Gimpel, The Cathedral Build-
ers (Salisbury, 1983), pp. 94-95; Coldstream, Medieval Crafts-
men, pp. 12-14, 29-33; Brandenburg, Cathedral Builders, pp.
80-81. For the tracing house at Wells Cathedral, dated to
1340, see John H. Harvey, "The Development of Architec-
ture," The Flowering of the Middle Ages, ed. Joan Evans (Lon-
don, 1966), pp. 114-15; idem, Master Builders, p. 33; idem.,
The Gothic World 1100-1600 (London, 1950), pp. 29-33; L.
S. Colchester and John H. Harvey, "Wells Cathedral," Ar-
chaeologicalJournal 131 (1974): 214; Salzman, Building in
England, pp. 21-22; Sch611er, "Le dessin d'architecture," p.
228. For the tracing house at Strasbourg Cathedral, see Otto
Kletzl, Plan Fragmente aus der deutschen Dombauhutte von Prag
in Stuttgart und Ulm (Stuttgart, 1939), pp. 4-21; E. M. Jope,
ed., Studies in Building History (London, 1962), pp. 164-65.

46. This is not a working drawing in the proper sense, but it is
perhaps one of the earliest instances when a painting cov-
ers the walls of a shrine with an architectural representa-
tion inside a landscape. Because of its precision it could be
utilized as a reference to reconstruct the town layout and
house plans; see James Mellaart, Catal Hiyiik, A Neolithic Town
in Anatolia (New York, 1967), figs. 59, 60.

47. Among the repertoire of these graffiti in addition to con-
struction plans, alteration plans are also identified for the
component parts of the temple, and it is assumed that they
refer to the design, revision, and production stages of the
building process; see Lothar Haselberger, "The Construc-
tion Plans for the Temple of Apollo at Didyma," Scientific
American 253, no. 6 (1985): 126-31.

48. Branner, "Villard de Honnecourt," p. 132.
49. There are well-known and frequently cited examples related

to the process of construction. Some of these are mentioned
here because they are useful for applying the subject more
generally to architecture and they might give some hints for
how the design and application processes were practiced.
See Donald N. Wilber, "Builders and Craftsman of Islamic
Iran: The Earlier Periods," Art and Archaeology Research Pa-
pers 10 (Dec. 1971): 32; idem, "Builders and Craftsman of
Islamic Iran," Archaeology 7, no. 1 (March 1954): 40; Louis
Hautecoeur and Gaston Wiet, Les Mosquies du Caire (Paris,
1932) 1: 129-33. Both writers mention two well-known ex-
amples. The first is that "a Mamluk Amir of the thirteenth
century himself marked the outlines of the walls of a struc-
ture on the ground with whitewash." The second mentions
that "the master masons, before establishing the foundations
of a house, designed in advance on a hide or on a board, a
simplified working drawing of their project; see Creswell,
Early Muslim Architecture, 1: 109-11; Harvey, Medieval Archi-
tect, pp. 97-98, mentions that in 876, the architect of the
Ibn Tulun mosque in Cairo was given skins on which to draw
the plans; O'Kane, Timurid Architecture, p. 34, mentions other

examples that are recorded in historic sources, such as
marking out the dimensions of a building on the site as well
as inscribing the plan on a table. Gilru Necipoglu-Kafadar,
"Fifteenth- and 16th-Century Ottoman Architecture Practice,"
Journal of the Society of Architectural Historians 45, no. 3 (Sep-
tember, 1989): 231-33; eadem, Tophapi Scroll, pp. 4-5; ea-
dem, "Geometric Design in Timurid-Turkmen Architectural
Practice: Thoughts on a Recently Discovery Scroll and Its
Late Gothic Parallels," Timurid Art and Culture, ed. Lisa
Golombek and Maria Subtelny (Leiden, 1992), pp. 48-66;
Bloom, "On the Transmission of Architectural Knowledge,"
pp. 21-22.

50. The Persian master builder, when engaged to build a house,
first worked out the general scheme on a sectional lined
tracing board, every square of which represented one or four
brick units. He then roughly leveled the ground with pow-
dered gac or plaster of Paris and traced out the position of
the walls in full size, apparently without using any measure-
ment tool other than paces; see Purdon Clarke, "Tracing
Board," pp. 100-57.

51. Ulrich Harb, "Ilkhanidische Stalaktitengew6lbe: Beitrage zu
Entwurfung Bautechnik," Archhologische Mitteilungen aus Iran,
Erginzungsband (Berlin, 1978): chaps. 1-4; 6; Sheila Blair,
The Ilkhanid Shrine Complex at Natanz (Cambridge, Mass.,
1986), pp. 34-35, pls. 100, 101; Necipoglu, "Geometric
Design in Timurid-Turkmen Architectural Practice," pp. 50-
52, fig. 1; eadem, Topkapi Scroll, p. 4; Bloom, "On the Trans-
mission of Architectural Knowledge," p. 27, n. 3.

52. Thus this two-dimensional visual document provides first-
hand information for the construction of an architectural
element which had a significant role in the building tradi-
tion of this region for centuries. Therefore, its discovery has
contributed to scholarly studies concentrating on the inter-
pretation of the geometry and the construction of the
muqarnas vaults and also shows that in the past, as in more
recent years, the architects and master masons occupied in
the construction of these vaults were in the habit of pre-
paring working drawings and, with such a tool, were easily
able to assemble muqarnas vaults directly on the site, us-
ing the practical skills they already possessed; Harb,
"Ilkhanidische Stalaktitengew61be," pp. 9-23; Clarke, "The
Tracing Board," p. 100; Blair, Ilkhanid Shrine Complex, pp.
34-35; M. B. Smith tells about watching a group of Isfahan
gac workers building a muqarnas semidome in 1936: "On
the floor a level surface of white gac had been plastered.
On it was laid out a rectangle of the dimensions of the vault,
then into the gac floor the outline of the forward edges of
the various horizontal strata of the future muqarnas vault
were marked"; see Myron Bement Smith, "The Vault in
Persian Architecture," Ph.D. diss., The Johns Hopkins Uni-
versity, 1947, pp. 132-35; R. Phene Spiers, Architecture East
and West: A Collection of Essays (London, 1905), pp. 37-38,
52-54.

53. Because these floors were heavily used, the drawing lines
became fuzzy and difficult to decipher over the years. How-
ever, since the Gothic master masons always referred back
to them, they were not lost until the tracing house itself was
demolished. Even so, very few of them have survived to our
times in their original or only slightly modified form, like
those in York and Wells cathedrals in England. For biblio-
graphy, see above n. 46.
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54. See above n. 44.
55. Branner, "Villard de Honnecourt," p. 135; Peter Ferguson,

"Notes on Two Cistercian Engraved Designs," p. 6.
56. Harvey, Medieval Architect, p. 102; Branner, "Drawings from

a Thirteenth-Century Architect's Shop," pp. 9-21; idem,
"Villard de Honnecourt," p. 132; Otto von Simson, The Gothic
Cathedral (Princeton, 1988), pp. 44, 48, 218-20; Sch61ler,
"Eine mittelalterliche Architekturzeichnung," pp. 196-202.

57. Branner, "Villard de Honnecourt," p. 132; Martin Biddle,
"A Thirteenth-Century Architectural Sketch from the Hos-
pital of St. John the Evangelist, Cambridge," Proceedings of
the Cambridge Antiquarian Society, 44 (1961): 99-108, 107-8;
Ferguson, "Notes on Two Cistercian Engraved Designs," p.
5.

58. Graffiti as working drawings developed in response to the
need for greater precision in stereotomy as well as for il-
lustrating the project that had developed in the mind of the
artist for the approval of the patron. Therefore, they had
different functions: they could be utilized as presentation
drawings to assist the master mason while he explained and
discussed his project with the patron. Since a plan devel-
oped in stages, a full-scale drawing was prepared for each
intermediary stage to indicate the improvements, and this
perhaps necessitated producing even the tentative drawings,
which indicated the improvements in full scale rather than
in a reduced size; see Branner, "Villard de Honnecourt,"
pp. 132-33; Shelby, "Medieval Masons' Templates," pp. 140-
44; Biddle, "A Thirteenth-Century Architectural Sketch," pp.
99-108; Ferguson, "Notes on Two Cistercian Engraved De-
signs," p. 5; Carl F. Barnes, "The Gothic Architectural Draw-
ings in the Cathedral of Soissons," Speculum 47 (1972): 60.
This assumption is based on a number of graffiti which do
not have a direct correlation to the finished building. They
are therefore assumed to be rejected drawings that belonged
to earlier phases of the planning process before the design
was final, and the drawing was therefore never used for its
primary purpose. Eventually, when the discussion between
patron and architect reached the final stage, the drawings
were then accepted and used as models for the preparation
of the templates as well as for reference during construc-
tion. See Branner, "Villard de Honnecourt," pp. 132-35;
Ferguson, "Notes on Two Cistercian Engraved Designs," p.
5; Sch6ller, "Eine mittelalterliche Architekturzeichnung," pp.
196-202. Judging from existing examples, the location of
the graffiti on the buildings was random. This location prob-
ably changed from one building to the next as well as on
the same building because, as construction progressed and
different parts were completed, the new designs were brought
to these sections; see Branner, "Villard de Honnecourt," pp.
132-35; John James, The Template Makers of the Paris Basin
(s.l., Australia, 1989): 95-96, giving the graffiti at Soissons
Cathedral as an example, believes that the plans were con-
stantly updated as the work progressed. It is not possible
to conjecture whether this architectural practice in the West
may have had an impact on Anatolia. The opposite is even
harder to consider, as there is no material evidence for it.

59. At Clermont-Ferrand, the entire terrace above the ambula-
tory of the cathedral is covered with engraved designs; see
Branner, "Villard de Honnecourt," pp. 134-35, fig. 4;
Sch6ller, "Le dessin d'architecture," p. 228, fig. 3; Michael

T. Davis, "The Choir of the Cathedral of Clermont-Ferrand:
The Beginning of Construction and the Work of Jean
Descamps,"Journal of the Society of Architectural Historians 40
(1981): 181-203; F. Claval, "pures de cathedral de Clermont
Ferrand," Bulletin archeologique du Comite des Travaux historique
et scientifique, 20-21, fasc. A (1984-85): 185, gives the most
extensive documentation of the graffiti and dates the first
phase of the graffiti to 1265.

60. Branner, "Villard de Honnecourt," pp. 130, 140-42; figs. 1,
10.

61. At Limoges, the full-scale graffiti have now deteriorated; see
Sch6ller, "Le dessin d'architecture a l'Fpoque gothique," p.
228, fig. 3; Branner, "Drawings from a Thirteenth-Century
Architect's Shop," p. 9; Felix de Verneille, "Construction des
monuments ogivaux. pures de la cathhdrale de Limoges,"
Annales Archeologique 6 (1847): 139.

62. At Narbonne Cathedral there are full-size drawings on the
floor in the axial chapel directly incised onto the stone; see
John H. Harvey, "Master Builders," p. 35; Brandenburg,
Cathedral Builders, pp. 79-80; Coldstream, Medieval Craftsmen,
p. 33.

63. Sheila Gibson and Bryan Ward Perkins, "Incised Architec-
tural Drawings of Trogir Cathedral," AntiquarianJournal 57,
pt. 2 (1972): 289-311, figs. 1-2.

64. Robert Anderson, "Notice of Working Drawings Scratched
on the Walls of the Crypt at Roslin Chapel," Proceedings of
the Society of Antiquities of Scotland 10 (1875): 63-74, pl. 1,
the beginning of the construction is dated to the 1450's.

65. Peter Ferguson, "Byland Abbey, The South Transept Eleva-
tion,"Journal of the British Archaeological Association 38 (1975):
155-76, dates the southern elevation to 1160 and the church
to 1170; Ferguson, "Notes on Two Cistercian Engraved
Designs," p. 9, figs. la-b, 2b, where the lobes are not re-
corded and the incised design is evaluated as a pier design;
Stuart Harrison and Paul Baker, "Byland Abbey, North York-
shire: The West Front and Rose Window Reconstructed,"
Journal of the British Archaeological Association 111 (1987): 134-
51; two graffiti were discovered during the excavations in
1932; Brandenburg, Cathedral Builders, pp. 78-79.

66. Harrison and Baker, "Byland Abbey," p. 141; the composi-
tion is said to cover the surfaces of fifteen ashlar blocks. The
diameter of the circle is 152 cm.

67. Ibid., pp. 142-44.
68. The graffiti were discovered during the restoration work

carried on between 1915 and 1939. Those in the first group
delineated the tracery for a large lancet window with twin
pointed lights surmounted by an oculus and the plan for a
window embrasure, described as "incised with a sharply
pointed metal tool ... the precision of the pattern proves
that both straightedge and compasses were used." The com-
position was perhaps first worked out in small scale, later
enlarged and traced on the pavement. These graffiti are
therefore identified as models from which the templates were
cut; see Emile Brunet, "La Restauration de la Cathedrale
de Soissons," Bulletin Monumental 87 (1928): 65-99; Carl F.
Barnes, Jr., "Gothic Architectural Engravings in the Cathe-
dral of Soissons," Speculum 47 (1972): 60-64; Francois
Bucher, "A Rediscovered Tracing Floor by Villard de
Honnecourt," Art Bulletin 59, no. 3 (1977): 315-17; Wolfgang
Sch611er, "Eine mittelalterliche Architekturzeichnung im
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sfidlichen Querhausarm der Kathedrale von Soissons,"
Zeitschrift fr Kunstgeschichte 43, 2 (1980): 196-202.

69. Brunet, "La Restauration de la Cathedrale de Soissons," pp.
65-99; Barnes, "Gothic Architectural Engravings," pp. 60-
64.

70. For a discussion of this graffito, see Branner, "Villard de
Honnecourt," p. 132, n. 18, fig. 3; idem, "Gothic Architec-
ture," Journal of the Society of Architectural Historians 32, 4
(1973): 331-33; Carl F. Barnes,Jr., "Letters to the Editor,"
Art Bulletin 60, 2 (1978): 393-94; and Francois Bucher, "Let-
ters to the Editor," Art Bulletin 60, 2 (1978): 394.

71. Biddle, "Thirteenth-Century Architectural Sketch," pp. 99-
103, figs. 1-2. The graffito is drawn in reduced scale on a
single block of stone which was later incorporated into the
window itself during the construction. It is an important
document, as it represents the original thirteenth-century
window which was replaced during a restoration in the six-
teenth century.

72. Sch611er, "Eine mittelalterliche Architekturzeichnung," p.
228, attributes it to the same century as Byland Abbey;
Branner, "Villard de Honnecourt," pp. 132-35.

73. Von Simson, Gothic Cathedral, p. 220.
74. Some give an outline of professional practice in the east

which closely followed that in the west; Bloom, "On the
Transmission of Knowledge," p. 21.

75. For a discussion of the cultural changes and modifications
that took place in the countries around the Mediterranean
during the thirteenth century and for some considerations
on Divrigi in this milieu, see Oleg Grabar, "Trade with the
East and the Influence of Islamic Art on the 'Luxury Arts'
in the West," Il Medo Oriente e Occidente nell'Arte dei XIII Secolo,
Atti del XXIV Congresso Internazionale di Storia dell'Arte, ed. Hans
Belting (Bologna, 1979): 28-30; Dogan Kuban, "The Mosque
and Hospital at Divrigi and the Origin of Anatolian-Turk-
ish Architecture," Anatolica 2 (1968): 122-29.

76. For a discussion of similar issues and for an example of
colloboration between patron and architect at a date slightly
later than Divrigi, see Barbara Brendt, "The Patronage of
Fahreddin Ali bin al-Husain and the Work of Kaluk Ibn Kaluk
Ibn Allah in the Development of the Decoration of Portals
in Thirteenth-Century Anatolia," Kunst des Orients 10, 1-2
(1975-76): 160-85.

77. Onge, "Divrigi Ulu Camii ve Darfiaifasi'ndaki Teknik ve
Estetik Ozellikler," fig. 105 on p. 111; Kuban, "Mosque and
Hospital," p. 125.

78. We could develop an imaginary scenario of a collaboration
between a visiting master which would provide an explana-
tion for the graffiti in Divrigi. It is possible that the visitor

learned the method of designing with concentric circles from
his colleagues in Divrigi and tried his hand at it by incising
his design on a block of stone using his own familiar work-
ing method. Or perhaps he encouraged the local master
masons to prepare the initial design for a detail as a graf-
fito incised on a single block of stone. This serves well as
an explanation, especially if graffito A or B has a direct
relation to the design of a particular element in the mosque
or hospital. A traveling architect familiar with the working
methods and the graffiti of the Gothic cathedrals could also
be considered as an explanation for Ani, but at present the
data from this site are not sufficient to take this suggestion
any further.

79. However, if in the future further evidence comes to light
from the excavations and if it becomes possible to recon-
struct the architectural elements and mainly the entrance
portal, it might then be possible to search for a relation-
ship between the graffito and the building. Until then, one
can only continue considering graffito C as a working draw-
ing either for a decorative detail or possibly for a more
extensive decorative program.

80. Onge, "Divrigi Ulu Camii ve Darfisifas'ndaki Teknik ve
Estetik Ozellikler," pp. 59-60.

81. Yolanda Crowe, "Divrigi: Problems of Geography, History
and Geometry," The Art of Iran and Anatolia from the Eleventh
until the Thirteenth Century, ed. William Watson, Colloquia
on Art and Archaeology in Asia 4 (London, 1974): 34-38,
fig. 5 a-b.

82. Ibid., pp. 34-38.
83. Ibid.
84. According to my finds, based on the photogrammetric draw-

ing of the north portal, the diameter of circle 1 is ca. 78.90
cm and that of circle 2 is ca. 26.30 cm. In this case the di-
ameter of circle 1 is three times more (26.30 x 3 = 78.90
cm).

85. Here the diameter of circle 3 will be 105.20 cm, that is, four
times the diameter of circle 2 (26.30 x 4 = 105.20 cm). We
might continue these steps by drawing circles with diameters
five or six times the diameter of circle 2 (26.30 x 5 = 131.50
cm and 26.30 x 6 = 157.80 cm), in which case these will be
circumscribing the last two frames of the portal.

86. For a discussion and some analytical studies on the mod-
ule and proportion of the Seljuq- and Ilkhanid-period por-
tals in Anatolia, see Orhan Cezmi Tuncer, "Oranti ve Modfl
Uzerine Bazi Ornekler," VakzflarDergisi 13 (1981): 449-88;
idem, Anadolu Selkuklu Mimarisi ve Mogollar (Ankara, 1986),
pp. 93-107.

69

--i--·l�··�--·-i···-�·�--------··C ------··�···-·-----�-·li(-·il�C- · · ·---


