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CHAPTER 3

Ancient Blueprints: New Prospects and Interpretations in Light of

Recent Discoveries

Jeanne Capelle

1 Introduction

The use of blueprints in construction yards is a key to our
understanding of Greek architecture.! It allows us to dis-
pel misconceptions of the building process. The French
mathematician Javary epitomizes such prejudices when
he wrote in 1894 his question about the origin of “blue-

prints” (“épures” in French) in the mathematical journal
l'Intermédiaire des Mathématiciens:

When can we say that we began to make blueprints,
that is to say, geometric drawings that one tries to
make as precise as possible? It seems that the Greeks
did not create any blueprints; besides, it would have
been very difficult for them; and their geometry,
which was handled in a highly speculative manner,
did not lead them in that direction. They must have
drawn figures in the sand, on tablets, etc. to guide
their reasoning and set down their ideas, but those
were not blueprints.

According to scholars who have studied these
questions, M. Choisy for instance, they did not make
any blueprint even to raise buildings; at least their
strict methods of calculation seem to aim at

1 This article was made possible through the permission and hos-
pitality of the Turkish Ministry of Culture and Tourism as well as
of the Greek Ephor of Antiquities Stavroula Sdrolia and the ar-
chaeologist Athanasios Tziafalias. I benefited from the generous
support of Lyon 2 University (1IRAA, HiSOMA, ED 483). I owe spe-
cial thanks to the directors of the Miletos Archaeological Project,
Christof Berns (Bochum University) and Philipp Niew6hner
(paI) for their encouragement throughout my investigations of
the blueprints as well as to Alexander Herda for his guidance at
the beginning of my research in 2014. I am grateful to Axel Filges
(Frankfurt University) and Hakan I. Mert who kindly organized
our stay at Priene and to Wolf Koenigs for his precious advice. I
would also like to thank Richard Bouchon and Bruno Helly (Lyon
2) for their warm welcome at Larisa. I am greatly indebted to my
husband, Ivan Boyer, who joined me to document the blueprints
in 2015 and 2016. Lastly, I would like to express my gratitude to
the editors of this book, Philip Sapirstein and David Scabhill, for
having organized such a stimulating event. Figures and transla-
tions are my own unless otherwise noted. More colour pictures
are available on the videocast of this conference (http://www
.ascsa.edu.gr/index.php/News/newsDetails/videocast-ancient-blue
prints-in-light-of-recent-discoveries-the-theater-at).
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avoiding the necessity for blueprints (see M. Auguste
Choisy’s studies in Greek architecture: the Arsenal of
Piraeus, the Erechtheion, etc.)

Who can be said to be the first one to have cared
about the accuracy of a geometric figure? Or at least
when did people begin to care about it?

JAVARY 1894

This conviction that blueprints cannot have been used in
Greek architecture could already have been refuted and
would be denied by the four responses to Javary’s question
in several issues of the same journal. In reality, Egyptian
blueprints were known since the French campaign of
Egypt (Jomard et al. 1821: vol. 4, 294—297, pl. 62, figs. 3-5).
Tannery (1894) objects to Javary that blueprints should
have been necessary for sundials, and Bouriant (1895;
1896) quoted some Egyptian examples used for stonecut-
ting. Choisy (1894) claimed that blueprints were necessary
for carpentry, as opposed to masonry, but he changed his
mind when he published two Egyptian blueprints from
Edfu (Choisy 1904), a couple of years after Borchardt’s first
synthesis on the subject (Borchardt 1896).

Still, Javary’s mindset must be put into context: he
wrote at a time when almost nothing was known about
ancient blueprints, although technical drawings pro-
moted by descriptive geometry were still widely used for
stone-cutting, and also when mathematics could at last
give an answer to ancient theoretical problems like squar-
ing the circle, trisecting the angle, or duplicating the cube.
Javary could not believe in ancient blueprints because of
his idealistic vision of antiquity, of ancient geometry as
speculative and abstract, and of ancient architecture as
highly conceptual and fully predictable.

The example of Javary reminds us of the danger of
retaining paradigms disconnected from reality. In this
paper, a comprehensive answer to his question will be de-
veloped based on up-to-date evidence, looking not only
for the origin of blueprints but also questioning what the
geometry used in blueprints teaches us about Greek ar-
chitecture and its design. First, what we may call ancient
blueprints will be defined. Then a method for finding and
studying them will be proposed. Last, an interpretation of
such drawings will be attempted.
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2 Ancient Blueprints: A Recent Research Field

The word blueprint has already been used by Lothar
Haselberger to refer to the famous construction drawings
he discovered at Didyma and Rome in the 1980s and 1990s
(esp. Haselberger 1980; 1983; 1994; 1996). This modern
name was a colourful way to address readers of Scientific
American (Haselberger 1995). Since then I published a
general, extensively referenced inventory of drawings
(Capelle 2017a), and the current chapter provides a more
global approach to the phenomenon. The word blueprint
may refer to a “design plan or other technical drawing” in
an architectural context. First used in the late 19th cen-
tury, blueprint was derived “from the original process in
which prints were composed of white lines on a blue
ground” (adapted from the Oxford Dictionary of English
2016), i.e., the technique of cyanotypia: denoting first the
multipliable copy of the architect’s original plan, it came
to mean the plan itself.

This describes perfectly the ancient findings in which
lines appear white on a coloured ground or in few cases
the reverse. Indeed, various techniques were used: at the
Apollon Temple in Didyma, Haselberger found traces of a
red chalk solution used to colour the wall before incising
the lines—the blueprint that remains is a faint negative of
this process (Didyma: Haselberger 1983: 92 [Didyma]; 1986

[reconstructing the process]). Wolf Koenigs (2015) argues
that, in the absence of earth or mineral pigments, more tran-
sient vegetal ones (chlorophyll) might have been rubbed
over the walls before drawing began at the Athena Temple
in Priene, as was done in the 1960s at the Cologne cathedral
(mentioned in Haselberger 1983: 92 n. 4). At Ephesos con-
versely, on the back wall of the Basilike Stoa in the Upper
Agora, one can still see a thin layer of painting into which
the lines (once studied by Wilhelm Alzinger but still un-
published) had been incised (Fig. 3.1). Blueprints could
also be etched on thick mortar (Krause 1985 [Terracina,
ca. 50 BCE]; Hanoune 1996 [Bulla Regia, after the second
century CE; n. 9: Domus Augustea]) or simply painted
on white stone, as in Hellenistic tombs of Makedonia
(Hoepfner1984 [Angista]) and Thrakia (Ci¢ikova, Stoyanova
& Stoyanov 2012 [Sveshtari]; Manetta, Stoyanova & Luglio
2016 [Ostrusha]) as well as in the Egyptian quarries of Abu
Fodah (Jomard et al. 1821; Petrie 1888).

In this article and line of research, we will use blueprint
as a concept referring to a specific kind of architectural
drawing that is always made on monumental architec-
ture, mostly on marble, on a flat surface, either vertical
or horizontal, that is, on walls or on paving. Some draw-
ings were made on limestone—not surprisingly on mar-
moreal, crystalline limestone at the Ptolemaion of Limyra
(Stanzl 1999) or the sanctuary of Mars Mullo at Allonnes

FIGURE 3.1 Ephesos, Upper agora, basilike stoa, vertical and oblique lines incised in a coat of paint. The
“blueprint” is visible on the surface of the marble
AUTHOR
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FIGURE 3.2 Chronological map of blueprints
AUTHOR

in France (Brouquier-Reddé & Gruel 2003), but also in the
quarries of Abu Fodah (see above) or on travertine at
the Amphitheatre of Capua (De Franciscis 1983) and at
the Mausoleum of Augustus (Haselberger 1994; 1996)—
sandstone at Philai (Borchardt 1896) or on plaster, as stat-
ed above. This kind of drawing represents architectural
elements or details—never a whole building (a partial
exception is the drawing delineating the general shape of
a small Meroitic pyramid; see Hinkel 1976; 1980; 1981)—
in elevation, plan or section. It differs from setting lines
in that it is made on an independent surface selected for
drawing. It plays a role in the construction of the build-
ing on which it is made—or rarely a nearby one; some
monumental exceptions include the blueprints for the
Pantheon and possibly other buildings at the Mausoleum
of Augustus (see above; Capelle forthcoming) and accord-
ing to one interpretation a blueprint for the Temple of
Artemis inside the Temple of Apollon at Didyma (Weber
et al. 2015; Weber 2015). It is carefully realised with draw-
ing tools (sharp drawing point, compass, ruler, set square)
to scale, in most cases at a 11 scale; only about 20% of
the cases are at reduced scale. Incision is the most com-
mon technique, but it is not necessary (see above). This

definition excludes setting lines; marks for clamps; axes
and guiding lines for stonecutting; preparatory lines for
the carving of mouldings; and architectural graffiti which
share common features with blueprints but should be dis-
tinguished from them.

We know today of over 120 drawings meeting this defi-
nition from which we can suggest the following chronol-
ogy shown in Figure 3.2.

Although it is hard to give a definite answer to Javary’s
question about the origin of blueprints, one may argue
that it is definitely not a Greek one. Indeed, among the
many ancient Egyptian models and architectural drawings,
most of which are reduced plans drawn on small, movable
material, there is one that can be considered a blueprint. It
dates to the New Kingdom of Egypt—more precisely to the
second half of the 12th century BCE—and represents in
elevation the elliptic vault of the chamber of the tomb of
Ramses v1 at the Valley of the Kings, painted at full scale in
the passageway of this tomb; the masons who carved the
chamber probably took measurements from it (Daressy
1907, with figure). Nevertheless, this case is isolated.

If we come back to Greek architecture, there is a no-
ticeable gap during the Archaic period: we know plenty
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FIGURE 3.3 The “sketch of Pytheos” at the Athena Temple of Priene, ca. 340 BC

COURTESY W. KOENIGS

of setting lines to guide the construction of buildings by
delineating their plan on the top of the successive courses,
but none of these drawings can be considered a proper
blueprint (Petronotis 1968; 1972). One of the drawings at
the Old Temple of Aphaia on Aigina has been compared
to a blueprint by Ernst-Ludwig Schwandner (1985: 80),
but it corresponds to a reused stylobate block with set-
ting lines for a column. As observed by Clemente Marconi
(pers. comm.), the absence of evidence for the Archaic pe-
riod might be explained by an insufficient preservation of
the monuments. Likewise, my distribution map (Fig. 3.2)
is but an incomplete picture of what was most certainly a
widespread phenomenon. The only blueprint that can be
dated to classical times is the so-called “sketch of Pytheos”
at the temple of Athena at Priene. It represents an el-
evation of the entablature and the pediment of the naos
(Fig. 3.3) and dates to the second half of the fourth cen-
tury BCE, at the start of the Hellenistic period (Koenigs
2015: vol. 33, no. 464).

Blueprints indeed develop during this period, pos-
sibly because of the greater variety of buildings and

architectural forms which required more than setting
lines. From this time onward, elevations, plans, and sec-
tions are employed, sometimes combined for complex
objects like columns or capitals, and most at full scale—
representing a marked change for the working out of de-
sign directly in the field. Blueprints continued to multiply
all over the Mediterranean during the Imperial period.

In fact, the practice never really ceased from the
Middle Ages to the present day, as many European cathe-
drals show (e.g.: Inglese 2014; Sakarovitch 1998; and Ruiz
de la Rosa 1987). A recent, rarely cited case is that of the
so-called “masons’ room” of the castle of Blois in France.
During the restoration of the castle from the 1880s to the
1920s, the walls of this room were covered with blueprints
(Fig. 3.4). Although these drawings serve a slightly differ-
ent purpose since they are about rebuilding, not building,
they share common features with ancient blueprints, like
the superimposition of drawings; the similarity of some of
the objects represented (arch, entablature, pediment); the
presence of a volute from nearby Saint Vincent’s next to a
pediment from the castle; and the many frontal views and
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FIGURE 3.4 Blueprints from the “Mason’s room” at the Castle of Blois, France, incised in the mortar or drawn on it with charcoal or red chalk
during the restoration of the 1880s-1920s
AUTHOR
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moulding profiles, whereas a few axonometric views con-
trast with the ancient drawings. We may also remark that
the drawings are on a thick layer of mortar; the technique
varies, combining incisions, charcoal, and red chalk; and
the quality fluctuates. Lastly, there are also numbers, di-
ameter indications, computations, notes, graffiti, hatches,
and the like. Without being anachronistic, if we consider
the richness of this well-preserved evidence, we may won-
der if there was not much more to the ancient drawings
than the scanty lines which have partially survived.

3 Methods for Finding and Recording Blueprints

We may argue that the few drawings we know today are
but rare survivals of a widespread phenomenon. It is im-
portant to develop a method to look for hitherto unknown
blueprints and decipher them. Since blueprints are dif-
ficult to see, the first problem is determining the right
place to look for them. The type of building (Fig. 3.5) is
not much help: about half of the blueprints are in tem-
ples, on the inner or outside walls of the cella, but they

are not uncommon in many other public buildings as
well as in monumental tombs and quarries. Theatres are
well represented: at Bulla Regia (Hanoune 1996), possibly
Terracina (Krause 1985), Perge (to be published by Frank
Rumscheid), Aphrodisias (Hueber 1998; Capelle 2017a),
Miletos (Capelle 2017a), Priene, and Larisa (below, part 3).
Of course, the ratios shown in the figure may change with
new discoveries in other buildings.

If we consider now the location of blueprints inside
the buildings, the example of the theatre at Miletos shows
that they can be situated both in a closed space—as the
hyposkenion under the stage—as well as in an open one—
like the western retaining wall (below, Fig. 3.8b). It is clear
that the latter was drawn as close as possible to the ob-
ject, rendering the arches constructed higher up on the
same wall; in the hyposkenion, one pediment of the first
Imperial scaenae frons is drawn on its very foundations,
along with the base of the nearby terminal pedestals of
the retaining walls (Fig. 3.6a). Other drawings which will
be discussed below in section 3 are in a similar position: at
the Bouleuterion of Miletos (Fig. 3.6¢) a blueprint for the
seats is located inside the corridor before the auditorium,

Blueprint repartition according to building type
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FIGURE 3.5 Known blueprints quantified according to building type
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FIGURE 3.7 (a)Using RTI with L. Boyer at Miletos, here on a Christian monogram. (b) Specular
enhancement, snapshot from rRT1-Viewer of a horizontal line with a compass hole in
its middle
(A) COURTESY A. VACEK
(B) AUTHOR

and at the theatre of Priene (Fig. 3.6b) the Doric frieze of
the proskenion is drawn in the middle room of the skene.

It appears that blueprints may be found in any mon-
umental building next to their subject. There are spe-
cial spots one can examine closely: a blueprint requires
a smooth, easily accessible, and large surface. All these
requirements are met by orthostates, which are particu-
larly tall and set at eye level, and indeed a vast majority
of blueprints or at least their lower lines are drawn on or-
thostates. For instance, the western retaining wall of the
theatre at Miletos—including its profile (Krauss 1974)—is
quite similar to the inner walls of the temple at Didyma
where Haselberger found so many blueprints.

Once a blueprint has been identified, however, deci-
phering it is still a difficult matter. Most frequently, one
looks at weathered surfaces and needs to be in the right
place at the right time. Oblique light from the sun or light
reflected by a mirror helps to reveal the lines. However,
it is often impossible to have a full view of the drawing

because many lines can only be seen from extremely close
up. Some basic principles may help to see more. By putting
one’s eye at the end of a line, one can see that it contin-
ues farther than when one looks at it frontally. A piece of
string can help us find compass holes, but also the contin-
uation of lines and curves which have partially vanished.
It has proved helpful as well to have a comprehensive view
of the six lines of the pediment drawing and their two dif-
ferent slopes from Miletos, as will be discussed in the fol-
lowing section (below, Fig. 3.8a).

Regarding documentation, a squeeze worked for
the extremely well-preserved, deeply carved “Pytheos
sketch” at Priene (Koenigs 2015: fig. 48). But in Miletos, as
in many places, the surface of the blocks is not smooth
enough since it is picked, and the lines are too worn to
feel their depth. For this reason we applied Reflectance
Transformation Imaging (RT1) to the blueprints of Miletos
(Fig. 3.7a). This technique, developed at the beginning of
the 2000s by Tom Malzbender at Hewlett-Packard Labs,
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enabled us to combine in the same image varying light-
ing conditions, which are produced by an autonomous
flash placed at various angles. After having rendered the
image with the rTI-builder software, one can visualise
it with the rTI-viewer, using the specular enhancement
(Fig. 3.7b) and changing the light as much as one likes.
The “normals visualisation” offers an equivalent of a vir-
tual squeeze which helps us to ensure that the visible lines
have some depth.

RTI proved to be able to reveal barely visible inscrip-
tions (Capelle 2017b), especially those marking reserved
seats (“topos inscriptions”) in the theatre, but the results
are less spectacular for blueprints: we used it mostly to en-
sure that the lines we discerned with the naked eye and
good lighting had a real depth, though we occasionally
also found some new markings. Nevertheless, RTI can be

considered the most commonly adapted technology for
these kinds of meticulous studies: it is particularly suited
for deciphering hardly visible fine surface deformations
and superimposed incisions.?

2 In comparison, 3D white light scanning and 3D modelling has been
attempted in Didyma: it took two nights and five days of data pro-
cessing to obtain the same results as Haselberger with the naked eye
for the “entasis drawing” (Bankel 2013). For a convincing application
of both rT1 and 3D (photogrammetry) as complementary technolo-
gies, the first one being useful for deciphering details, the second
one for collecting data on a larger scale, see the El Morro Project
(http://culturalheritageimaging.org/What_We_Do/Projects/elmorro/
index.html). Another significant advantage of RTI is that anyone
can process the data efficiently using the free Hewlett-Packard soft-
ware (http://culturalheritageimaging.org/Technologies/RTI/) and
affordable equipment.
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4 The Uses of Blueprints: Between Theory and
Practice

It is not an easy task to give an interpretation of the silent
evidence we have of ancient blueprints. We cannot know
for sure if they were drawn by architects, overseers of work
teams, or stone masons. When one looks at, for instance,
modern French treatises on architecture and stereotomy
from the 18th century to present, the answer varies, but
often mentioned is the special role of blueprint-maker
assumed by the “appareilleur"—the “dresser” of stone or
the “fitter” who puts the blocks together (from Jaubert &
Didot 1773, s.v. Appareilleur to Sakarovitch 1998: 11-12).
The appareilleur is a key intermediary who works out how
the stone will be cut by the stonemasons to execute the ar-
chitect’s design. This dialectic of theory and practice may
guide us to a valid interpretation of some recently discov-
ered ancient drawings.

The earliest identified drawing from the theatre of
Miletos probably represents one of the small pediments
of the scaneae frons of the first century ce (Fig. 3.8a)
(Capelle 2017a). This is an important piece of evidence
for the reconstruction of the first Imperial scaenae frons
(Altenhofer 1986), as very few blocks from the five pedi-
ments have survived. It seems clear that the drawing con-
tributes to the design by comparing two different slopes,
which has serious implications for the general shape and
dimensions of the pediment. Even if a general idea exist-
ed, it was discussed and adapted in the field. Furthermore,
once one choice was made, one could still add informa-
tion to the drawing. Lines, perhaps added later on, that are
parallel to the steeper of the two slopes provide additional
measurements for the simas, and the drawing probably
served as a reference for the masons as well.

If we consider the drawing of the arches of the western
retaining wall (Fig. 3.8b), which dates to the second cen-
tury CE, the diagram is contemporary and measures exact-
ly as the real arches—which were built without a change
in decision. It may just be the geometric representation
of a well-defined design, beginning with a 3o0-foot-long
horizontal line which is divided into parts. As for the pedi-
ment and most of the drawings, only half of the symmetri-
cal shape is drawn, and it is protracted towards the left just
enough to give the necessary lines for stonecutting: one
of the springers with its special shape and the keystone
to which the four other voussoirs are equal. We are at the
last stage of design, just before execution. Nonetheless,
the effort of drawing out the two arches would still have
something to do with testing their proportions.

As a third example, we may examine two of the four
detailed drawings which were designed in the hyposke-
nion at Miletos. We can find side by side the upper and
lower profiles (Fig. 3.9a) of the terminal pedestals of the
retaining walls, which date to the second century CE. The
eastern one bore the statue of the Asiarch M. Antonios
Apollodoros (Fig. 3.9b) (Krauss 1973: no. 936). The lower
profile on the right once continued on the next course
but is now lost. We can imagine that it was useful for
the stonecutters to take measurements from the draw-
ing and use some lines as references. One tangent of the
base drawing corresponds to a roughed-out surface visible
under the steps of the staircase (Fig. 3.9c¢).

Still, these drawings are much more than just profiles
for masons to copy. They are the result of geometric con-
structions which define the respective proportions of the
subdivisions of the moulding. In the lower left corner of
the geison drawing, we can see a construction angle that
corresponds to a 3:4 ratio. In all probability, it served to
fit a set square whose perpendicular arms were set to this
3:4 proportion, so that the same ratio could be applied
at least three times to divide the moulding into parts
(Fig. 3.9d). This can be achieved by a typical Euklidian
construction (Fig. 3.9e), which we could describe as
follows:

Given two parallel lines, put a set square following
the required proportion parallel to the lines. Carry
the height forward onto the lowest horizontal. Then
draw a vertical perpendicular to it and draw a new
horizontal where it intersects with the slope of the
square. You now have the desired proportion (after
Euc. 6.2 Intercept theorem).

A last interesting feature of this drawing is that the gen-
eral design is broken down into parts, and the profile has
been shifted left, right, and up for the upper part, which
follows a different proportion of 2:3 (Capelle 2017a: fig. 11).
This blueprint indicates a very pragmatic application of
the principles of Euklidian geometry to architecture. The
geometric construction is part of the design and can be
read as directions by the stonecutter.

Furthermore, it seems that even if a general idea of the
design exists, the drawing could still be a place where the
details and the inner proportions of a given shape were
determined. A clear example of Hellenistic date can be
found at the Milesian Bouleuterion. It represents the pro-
file of the original seats of the auditorium, which were re-
placed in Imperial times (Fig. 3.10a) (Knackfuf$ 1908: 35,

For use by the Author only | © 2020 Koninklijke Brill NV



66 CAPELLE

o -
K

pillar

0 10 ) . ) . . . . 100 cm

@

e ?
3 7 4 :
j 4 I 7 d
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fig. 8). As far as I know up to the present, the representa-
tion of seat mouldings on a blueprint is unique.

Somewhat surprisingly, the drawing is of a well-known
profile used not only at the Bouleuterion, but also at the
stadium and the theatre of Miletos (Fig. 3.10b). It can
also be observed in Priene—in its Bouleuterion and in the
lower proedria of the theatre (Fig. 3.10¢c)—and on Samos
(Gerkan 1921a: 3, fig. 2 [stadium at Miletos]; 1921b: pl. 14
[theatre at Priene]; Krauss 1973: 79-89, pl. 27—28 [the-
atre at Miletos]; Wiegand & Schrader 1904: 224, fig. 218
[Bouleuterion at Priene]; for Samos see the marble bench
displayed today in the courtyard of the Pythagoreion mu-
seum). All dated examples go back to the beginning of
the second century BCE, apart from the Imperial cavea of
the theatre of Miletos, the lower part of which seems to
be a reassembling of an older koilon (some clues not re-
viewed here suggest a reuse of the Hellenistic seats). We
may wonder why such a canonical moulding was drawn
with so much hesitation. Apparently, the shape required
some adaptation. Each profile has its own variations, and
it seems that the beginning of the ovolo was shifted down
to find the desired ratio between the convex and concave
parts of the moulding. One might even have used an exist-
ing template from another building, and tried to move the
upper and lower lines to modify the shape.

As at the theatre, this blueprint was not isolated: anoth-
er drawing (Fig. 3.10d) covers the two orthostates (the right
one of which was not recovered in situ) of the northern
wall of the corridor next to the other blueprint. Its identi-
fication remains uncertain but the intervals between the
vertical lines seem to match the various widths of the lotus
and palmettes which adorn the frieze of the raking sima of
the auditorium (see Knackfuf 1908: 48—49, fig. 6, pl. 9-10).

Lastly, it is certain that blueprints were only one part
in the chain of architectural drawings. At the theatre of
Priene a drawing on the northern wall of the central room
of the scene building probably works out the partition of
the triglyph in the Doric frieze of the proskenion (Fig. 3.1a).
The vertical axis equals the total height of the entabla-
ture, which is one third that of a column. The 3-mm dis-
crepancy between these two intervals is not an obstacle
to this interpretation. On the contrary, as observed by A.
von Gerkan (1921b: 38) and J. Misiakiewicz (Schumacher
& Misiakiewicz 2007: 57-58), the whole scene building of
Priene, including its triglyphs, is full of such irregularities
which one does not notice at first sight. It may be the sign
of a continued carelessness through the chain of drawings.

Indeed, the blueprint has similarities to other kinds of
drawings, such as the delineation of the plan of metopes
and triglyphs found on the floor of the Angista tomb by

W. Hoepfner (Fig. 3.ub) (Hoepfner 1984: 22; Katerina
Charatzopoulou kindly informs me that she will reexam-
ine the drawing in her chapter about the architecture and
the ornamentation of the tomb in a forthcoming book
under the direction of Chaido Koukouli-Chrysanthaki).
Many setting marks in turn respond to that drawing, such
as the lines (i.e., crosses) on the top surface of the epistyle
blocks corresponding to the regulae at the Bouleuterion of
Miletos. We can also find various marks which are remi-
niscent of our elevation drawing on the front face of frieze
blocks in Delos. On one block of unknown origin at the
Hypostyle Hall (Fig. 3.11¢c) (Poulsen & Vallois 1914: no. 40),
a line marks the vertical axis, whereas a horizontal line
is drawn above the glyphs on the triglyph blocks from
the late Hellenistic porticoes of the Agora of the Italians
(Fig. 3.11d) (Lapalus 1939). So it seems that not only could
the project materialise through a blueprint, but also the
blueprint could help workers when they were carving
guide marks before cutting the stone.

Finally, a recently discovered example summarizes
many of the foregoing points while showing how one
blueprint can clarify the interpretation of many others. In
November 2017, we identified a blueprint incised on the
western retaining wall of the theatre of Larisa, Thessalia,
on smooth orthostates at eye level. If one looks casually,
one can hardly see anything. But with some patience and
some lengths of string, one may retrace long horizontal
lines which are reminiscent of column drawings on the
temple of Didyma and the theatre of Aphrodisias, which
make clear that it is easier to rotate the elevation draw-
ing horizontally (Fig. 3.12b) (Haselberger 1980: 193—202,
fig. 1-3; Hueber 1998: fig. 9). A search for a column whose
dimensions coincide with those of the diagram resulted
in an exact match to the half-columns of the proskenion
(Fig. 3.12a). There are even setting lines delimiting the
lower diameter on the stylobate, the axis and the circum-
ference of the column, and some additional marks for the
flutes (Fig. 3.12¢).

The circle in the middle of the drawing corresponds to
the plan of the lower diameter, as with the superimposed
drawings of section, elevation, and plan of the column at
Didyma. But contrary to the entasis drawings of Didyma
and Aphrodisias, we have at Larisa a study for the narrow-
ing of the shaft. The working out of the design appears
also with the two middle vertical lines, which delimit a
Thessalian foot of ca. 31.9 cm; this approximation seems
to be confirmed by the 31.91 m long—most probably
hekatompedon—retaining wall. The shaft follows a 1-1/4
by 7-1/2 ft. scheme for a proportion of 1:6. The drawing was
close at hand for the builders. They may have also checked
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the height of the even-numbered (the second and fourth)
courses of the pseudo-isodomic masonry, which equals
the interval between the two verticals to the right.

Lastly, the imprint of the parodos door can be seen on
a part of the drawing: this means the colonnade of the
proskenion was made before the parodos door. Although
this was not our point here, blueprints not only teach us
a great deal about design and architectural practice, but
they also provide evidence for the date and the reconstruc-
tion of ancient buildings. This multi-faceted information
represents a great opportunity for the advancement of
Bauforschung.

5 Conclusions

We may conclude from these examples that we are now
far from the long-established but misconceived notion of
Greek architecture as highly normative, repetitive, and
conceptual—a model which once led Javary to deny the
existence of blueprints. It is today possible to give a sub-
stantial answer to this scholar’s question, not only because
Haselberger’s work paved the way for many more discov-
eries documenting a phenomenon widespread across the
Mediterranean and over the ages, but also because our in-
creased knowledge has contributed to changing our way
of thinking about ancient architecture. The evidence re-
veals that a great part of the design was skillfully worked
out in the field, during the building, and often on the very
walls of the monument being built.

Drawings were used to visualise abstract shapes at a
natural scale, to adapt architectural types to specific build-
ings, and sometimes to test several building options. They
helped to determine the general measurements and pro-
portions as well as the details, especially moulding pro-
files. They represent most generally the final decision, but
they can also be places where discussions took place, not
only about a slight variation, like the torus on the famous
entasis drawing at Didyma, but also about the dimen-
sions, shape, and proportions of architectural forms like
the pediment, arches, and seat profile at Miletos. These
drawings were the translation, often at a natural scale, of
a general sketch, which was either purely conceptual or
drawn on perishable material. They follow well-mastered,
millimeter-precise Euklidian geometrical constructions.
The masons could refer to such patterns in order to mark
corresponding guidelines before cutting the stone.

The very few blueprints that have survived to the pres-
ent day offer us the missing link between theory and prac-
tice, by giving us an insight into a well-advanced stage of
design and into the ways plans evolved in the construction

yard itself. Indeed, once the project of an architect was ad-
opted by the assembly, the building had to be realised in a
process that might last for years, decades, or even centu-
ries. When the labour and the financial means were avail-
able, it was necessary for the people in charge of the work
to give a pragmatic shape to the original ideas—possibly
adapting them to the actual conditions—and to issue
clear instructions for stonecutting. It is in this context that
blueprints became necessary. Blueprints are the proof
that “incomplete preliminary planning”, as JJ. Coulton
(1985) put it, was a common practice, and maybe the rule
rather than the exception, in Greek architecture.
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