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ABSTRACT: 
 
From the 6th century BCE onwards, the Greek sanctuary at Delphi gained an unparalleled level of importance in Greek religious and 
political life. Excavations at Delphi were undertaken by the French School in 1892, and today the monuments at the site survive in 
varying states of preservation.  In spring 2007 faculty and undergraduate students at Coastal Carolina University and Arkansas State 
University embarked on a collaborative project called Ashes2Art which focused on a three-dimensional virtual reconstruction of 
several features of the sanctuary including the tholos of Athena Pronaia and the loutron, or plunge bath, located to the southeast of 
the central sanctuary. The digital reconstructions of both buildings raise a number of significant questions about earlier 
reconstruction efforts and in the case of the loutron, suggests a new theory about the drainage system for the bath.  
 
À partir du 6ème siècle BCE le sanctuaire grec à Delphes a gagné un niveau incomparable d'importance dans la vie religieuse et 
politique grecque. Les excavations à Delphes ont été commencées par l'École française en 1892 et aujourd'hui les monuments 
survivent dans l’états de préservation différents. En 2007 la faculté et les étudiants à Coastal Carolina University et à Arkansas State 
University ont entrepris un projet en collaboration appelé Ashes2Art qui s'est concentré sur une reconstruction en trois dimensions de 
plusieurs bâtiments dans le sanctuaire en incluant le Tholos d'Athéna Pronaia dans le Marmaria et le loutron, trouvé au sud-est du 
sanctuaire central. Les reconstructions des deux bâtiments proposent un certain nombre de questions importantes à propos de plus 
premières reconstructions et en cas du loutron, suggère une nouvelle théorie du système d’eau pour le bain. 
 

1. INTRODUCTION 
 

 

Delphi was inhabited from the Mycenaean period onwards, 
and from the 6th century BCE its famous sanctuary gained an 
unparalleled level of importance in Greek religious and political 
life. Today, the monuments at the site are in varying states of 
preservation with the restored Treasury of the Athenians, the 
theater, and the stadium being among the best preserved. 
Excavations at Delphi were undertaken by the French School in 
1892, and in 1932 a 1:200 physical model of the site 
constructed of painted wood and pasteboard was made by Hans 
Schleif. One of the extraordinary aspects of that early model 
was the reconstruction of the theater which was the earliest 
scale model of a Greek theater. The 75 year old model which is 
housed in the Archaeological Museum at Delphi remains the 
most complete physical model of the site, and to date no three-
dimensional virtual archaeometric reconstructions have been 
published for the sanctuary at Delphi.   
 

2. DIGITAL MODELS 
 
In his Description of Greece the 2nd century CE travel-writer 
Pausanias describes various monuments at Delphi and places 
the sanctuary within its topographic context, noting the 
buildings that were still preserved in the 2nd century and 
recording the mythical history of Delphi and votive offerings 
given to the oracular god Apollo. In his description of the 
entrance into the sanctuary and the path along which the ancient 
visitor would have traveled, Pausanias notes, "When you enter 
the city you see temples in a row. The first of them was in 
ruins, and the one next to it had neither images nor statues. The 
third had statues of a few Roman emperors; the fourth is called 
the temple of Athena Forethought. Of its two images the one in 
the fore-temple is a votive offering of the Massiliots, and is 
larger than the one inside the temple." (Paus.10.8.6)  
 
Despite Pausanias’ description of the physical monuments, it 
remains difficult to fully visualize the sanctuary as it once was, 

and even the best physical models have limitations since the 
viewer cannot "walk" through the site or engage the space with 
any sense of proportion or scale. One of the advantages of 
digitized three-dimensional models is that the modern visitor 
can do just that. Digital reconstructions allow us to move 
outside the traditional boundaries of art history, archaeology 
and other disciplines in the Humanities, considering sight lines 
(which buildings could be seen from certain areas within the 
sanctuary), the ways in which space would have functioned in 
antiquity, and how these buildings would have interacted with 
one another. Unlike small scale models, which are of 
tremendous value in their own right but ultimately are fixed and 
static, virtual reconstructions are dynamic and plastic, allowing 
for additions to the model as new information surfaces. One of 
the research outcomes of virtual reconstructions is that the built 
environment offers access to new types of information about 
ancient sites, allowing us to engage a diverse set of 
experimental architectural problems, including lighting and a 
wide variety of engineering issues. 
 
The past decade has witnessed an exponential increase in the 
creation of three-dimensional models of ancient sites. These 
models have moved out of the academic realm and entered 
popular culture, with Hollywood movies (Troy, Gladiator, 
Alexander, etc.) and television programs (eg. The Discovery 
Channel and The History Channel) aimed at diverse audiences. 
While the reconstructions are often breathtaking, those types of 
models have not been without their problems or their detractors.  
The “reality” suggested by the models can overwhelm the 
accuracy of the reconstruction and compromise the underlying 
assumptions of the reconstructive effort (Favro, 2006).  Basic 
problems of proportion, color, scale, and sculptural decoration 
also pervade many of these projects. The problems with 
accuracy are not limited to models meant for film and 
television. A vivid example of problems associated with digital 
reconstructions can be seen in the model of the Philippeion at 
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Olympia which was part of the "1000 Years of the Olympic 
Games: Treasures of Ancient Greece" developed by the 
Powerhouse Museum in Sydney. In this model the ionic 
columns and capitals on one side of the structure deviate from 
the temple’s axis to such an extent that they could not possibly 
support an entablature of any kind. At the same time, there are 
problems with extreme realism in models. The more "realistic" 
the textures and lighting become, the more one takes for 
granted the veracity of the model.   
 
Despite problems inherent in the modeling of ancient buildings,   
carefully rendered and archaeometric digital reconstructions of 
various ancient sites are growing in number and complexity, 
including the Digital Roman Forum realized through the 
Experiential Technology Center at UCLA and the Institute for 
Advanced Technologies in the Humanities at the University of 
Virginia, as well as the impressive archaeometric work on the 
Acropolis at Athens and the pyramids of Senwosret I and III by 
the Museum of Reconstructions in conjunction with the 
Metropolitan Museum of Art in New York.  Surprisingly, 
however, virtual reconstruction models and the creation of 
digital databases for archaeological sites in Greece are 
relatively new. Ashes2Art is among the first projects of its kind 
to fully digitally reconstruct sites in Greece, and it is the only 
online project focusing on digital reconstructions for the 
sanctuary at Delphi.  
 

3. ASHES2ART: DELPHI 
 
Ashes2Art: Virtual Reconstructions of Ancient Monuments is an 
innovative, collaborative concept between Coastal Carolina 
University and Arkansas State University. In this project 
students and faculty at both institutions work together closely to 
create virtual reconstructions of Panhellenic sites, as well as 
other locations outside Greece, including Carthage and 
Ephesus. The primary focus of Ashes2Art is to create accurate 
digital restorations of various sites and to supplement those 
models with essays, QuickTime panoramas, active sitemaps, 
extended bibliographies, and a clear and transparent 
methodology. Project directors work with specialists in each 
field, including excavation directors, to ensure that the 
monuments are accurately restored. Eventually, viewers will be 
able to navigate through the virtual reconstructions in an FPS 
(First Person Shooter) platform using open-source software.  
 
Ashes2Art started conceptually in 2003 under the co-direction 
of Arne Flaten and Paul Olsen at Coastal Carolina University, 
but the inter-university collaborative work on Delphi did not 
begin until spring 2007. In this initial phase, we focused on 
specific buildings in both the central sanctuary complex and in 
the Marmoria, including the Temple of Apollo, the Athenian 
Treasury, the temple of Athena Pronaia, the gymnasium, the 
plunge bath and xystos (or running track).  Due to the 
constraints of the present publication, this brief discussion will 
take the form of two case studies focusing on the Tholos of 
Athena Pronaia and the plunge bath, outlining some of the 
problems, methodologies and discoveries that have formed our 
collective research.  These two monuments were chosen 
because they represent different sets of questions and problems. 
The contexts of these buildings as well as the people they 
would have served are vastly different, with the Tholos of 
Athena Pronaia being located in the sacred context of the 
Marmaria and used for religious purposes, and the bath being 
located in the secular context of the gymnasium and used by 
athletes. These buildings also presented completely different 
challenges in rendering and offer different solutions to research 

questions.  
 
3.1 The Tholos of Athena Pronaia 
 
Among the best known monuments from Classical Greece, the 
Tholos of Athena Pronaia is a circular building, 14.76 m. in 
diameter, built between ca. 380 and 360 BCE with a Doric 
outer peristyle of twenty columns and an interior with ten 
Corinthian half-columns. It was probably designed by 
Theodorus of Phocaea, who Vitruvius cites as having written a 
treatise on the structure. (Vitr. De arch. 7.12)  Herodotus 
records one of the more poignant episodes in the history of the 
site: ″The barbarians had just reached in their advance the 
chapel of Minerva Pronaia, when a storm of thunder burst 
suddenly over their heads- at the same time two crags split off 
from Mount Parnassus, and rolled down upon them with a loud 
noise, crushing vast numbers beneath their weight- while from 
the temple of Minerva there went up the war-cry and the shout 
of victory…The blocks of stone which fell from Parnassus 
might still be seen in my day; they lay in the precinct of 
Pronaia, where they stopped, after rolling through the host of 
the barbarians.″ (Hdt. 8.37-39)  
 

 
Figure 1. Tholos of Athena Pronaia.  

Photograph by Arne Flaten  
 
The excavation reports of the French School provided the 
fundamental basis for our model of the Tholos. That 
information was then compared to various other publications, 
including the findings of the Japanese-American expedition in 
1994-1996 which focused on documenting all of the surviving 
blocks associated with the Tholos, with extensive photographs, 
drawings, and measurements.  Those measurements, while 
precise, were not always consistent with those published in the 
original excavation records, or in subsequent sources. In most 
cases the discrepancies between sources were minor and had a 
negligible impact on the digital models; a table containing 
metadata which we imbedded in the digital model was 
sufficient to allow online viewers to evaluate the differences.   
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