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- AVISTA SESSIONS AT KALAMAZOO . . 

~hirty-thhd International Congress 
on Medieval Studies 
7-10 May 1998 

ARITHMETIC, NUMBER, MEASURE, 
AND THE BUILDING ARTS 
Organized by: Jens Ulff-Maller (Univ. of Oregon) and 
William W. Clark (Queen's Coll., CUNY) 

ARITHMETIC, NUMBER, MEASURE I: 
Friday, 8 May, 10:OO a.m., Schneider 1140 
Presider: Warren Sanderson (Concordia Univ.) 

Numeracy in Early Medieval Schools 
John Contreni (Purdue Univ.) 

Arithmetic in Measurement 
Jens Ulff-Maller 

Counting and Reckoning in the Medieval 
and Early Modern Economy 
Harald Witthoff (Gesamthochscule, Siegen) 

Administrative Calculation in Holland 
Dick E.H. deBoer (Rijksuniversiteit, Groningen) 

ARITHMETIC, NUMBER, MEASURE II: 
Friday, 8 May, 1 :30 p.m., Schneider 1140 
Presider: Jens Ulff-Maller 

Setting the Dimensions of Irish Stone Crosses 
Robert Stevick (Univ. of Washington) 

Celtic and Basque Methods of Calculation 
Carol Justus (Univ. of Texas-Austin) 

The Duodecimal System in Charles de Bovelles 
"Liber de Duodecim Nurneris, 1510" 
Tamara D.V. Albertini (Univ. of Hawaii) 

Gleanings from the Building Accounts 
of Westminster Abbey 1253 
A. Richard Jones (Los Altos, CA) 

MEASURE IN ARCHITECTURE 
Friday, 8 May, 3:30 p.m., Schneider 1140 
Presider: Michael T. Davis (Mount Holyoke Coll.) 

Platonic Geometry and Medieval Plans 
Nigel Hiscock (Oxford Brookes Univ.) 

The Grid as a Design Tool: From Palladio to Guarini 
Andrew Morrogh (Univ. of Oregon) 

The Fate of the Corpus Agrimensorum 
in Sixteenth-Century Rome 
Ingrid D. Rowland (Univ. of Chicago) 

AD QUADRATZTM I: THE PRACTICAL APPLICATION OF 
GEOMETRY IN THE MIDDLE AGES: 
Saturday, 9 May, 10:OO a.m., 1140 Schneider 
Presider: William W. Clark 
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bbRegle, Compas et Corde9' in ~ G A i a d g ~ R P l h i W 6 -  I ' ' 
Marie-Tht&se Zenner (Haverford Coll.) 

Revealing the Hidden: The Ground Plans 
of Reims as a Case Study 
Nancy Y. Wu (ICMA-Cloisters) 

Is There a Relation between Geometry and 
Construction Sequence at Salisbury Cathedral? 
Yoshio Kusaba (California State Univ.-Chico) 

Designing Details: The Plans of Clermont Cathedral 
Michael T. Davis (Mount Holyoke Coll.) 

Two-Dimensional Design and Three-Dimensional Space: 
The Limitations of Medieval Design Practice in 
Late Gothic Architecture 
Linda E. Neagley (Rice Univ.) 
Respondents: Bob Greenberg (Ryerson Polytechnical Univ.) 
and James Addiss (CUNY) 

AD QUADRATUM 11: WORKSHOP: THE LAYOUT OF A 
GOTHIC CHEVET PLAN 
Saturday, 9 May, 1:30-5 p.m. 
Supervised by Bob Greenberg (Ryerson Polytechnical Univ.) 

Two continuous outdoor workshop sessions will be devoted 
to laying out the east end of a Gothic church with cords and 
stakes on the Intramural Fields to the west of the Valley dorms. 
All interested parties are invited to join in this hands-on learn- 
ing experience. O 

IN THE NEWS 
SSISI: A devastating earthquake struck the central Italian 
region of Umbria in the early morning hours of 26 A September 1997 damaging severely the renowned 

church of S. Francesco as well as other monuments in nearby 
Cesi, Foligno, and Pemgia. Four people were killed in the 
basilica and two 360-square-foot vault webs collapsed in the 
area of the crossing during shocks later in the day on 26 
September. An Umbrian television crew, in the church to record 

1 the initial quake damage, captured the dramatic collapse on 

4 film and miraculously survived. Figures of St. Jerome from a 
group of the Doctors of the Church and Cimabue's St. Matthew ' 
from the Four Evangelists, painted on the vaults, were com- 
pletely destroyed. On the walls of S. Francesco, frescoes by 
Cirnabue as well as the cycle of the life of St. Francis, often 
attributed to Giotto or his workshop, sustained damage. 

Giorgio Croci, an Italian engineer and expert in restoration, 
surmised that the earthquake struck the basilica at its most rigid 
point mggering the collapse. It has also been suggested that the 
concrete roof slabs may have been more vulnerable than the 
original wooden beams which they replaced in the 1950s. 
Others have pointed to the medieval iron ties, stretched inches 
above the vault keystones, as another possible mechanism in 

31.1 Page 3 
the structural failure. Additional damage to the church resulted 
from another series of tremblors on 7 October that weakened 
dangerously the gable at the top of the north transept. Only 
hours after a metal m a t u r e  was lifted into place to secure the 
transept on 14 October, Assisi was jolted by a strong earth- 
quake. An internal network of scaffolding has been built in the 
basilica and the remaining frescoes are being secured in place. 
Although the lower church reopened for religious services on 
26 October, it is estimated that restoration of the upper church 
and its frescoes will be completed in time for the jubilee year 
celebrations of 2000. 

There are a variety of websites containing reports and anec- 
dotes of the Assisi earthquake. One particularly informative 
site was: http:Nwww.assind.perugia.it/terremoto/welcing2.htm 
which includes news reports, images, and addresses for conm- 
butions. The video, shot by Umbria TV, of the vault collapse in 
S. Francesco is for sale for $300 with half of the proceeds going 
to the work of restoration. See the website above for further 
information or e-mail: info@assind.perugia.it 

P ISA: Efforts continue to stabilize the campanile of Pisa 
cathedral, the famous "leaning tower." A pair of six-cen- 
timeter thick cables will be attached from underground 

counterweights to the north side of the tower and then run to 
the roofs of nearby buildings. The tower has been closed since 
1990. 0:. 

JEAN GIMPEL AND 
VILLARD DE HONNECOURT 

Roland Bechmann 
Paris, France 

F ROM HIS MANUSCRIPT, Villard de Honnecourt appears 
to have been if not an architect (if ever this title could 
apply to a builder of the Middle Ages), then certainly a 

technician, an expert in building and machines. But whatever 
his job and his place in society actually were, he was, no 
doubt, passionate, full of ideas. open-minded, interested in all 
sorts of crafts. He was also a man who wanted to transmit his 
knowledge, his experience, and his inventions to other people 
(particularly to the future owners of his portfolio). These char- 
acteristics could well apply to Jean Gimpel and could not fail 
to attract him. Indeed, the two are comparable in some ways. 

Before speaking about Jean, I should, perhaps, explain who 
Villard de Honnecourt was. It is not certain that Villard, of 
whom we know nothing more than can be found in his own 
manuscript, was what we would call now an architect, 
although, as Carl Barnes has pointed out in his critical bibli- 
ography of Villard, seventeen churches have been claimed- 
without any proof-to have been built under his supervision or 
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with his cooperation. As Villard traveled through France and 
other countries, he sketched and noted all that seemed to him 
worthy of mention and useful for buildings in which he was 
involved, or on which he was consulted, for example, the 
cathedral of Cambrai. He drew on sheets of parchment what- 
ever appeared to him to be new, special, or interesting, not 
only in the fields of architecture, furniture, and the decoration 
of churches, but also in the fields of mechanical devices, auto- 
matic gadgets, building equipment, war machines. He also 
drew elegant sketches of people, animals, traditional scenes, 
figures useful for sculptors or painters, examples of which 
may be seen in contemporary churches. The sheets of parch- 
ment, covered by the drawings he made at different moments 
of his life, were bound together in a portfolio he dedicated to 
his heirs, together with comments on all they might learn from 
his book. 

Jean Gimpel was very interested in the deciphering of the 
technical drawings of Villard, many of which had, for a centu- 
ry and a half, been neglected, despised, or erroneously 
explained, and in which one can see the knowledge of the 
Gothic builders, especially in geometry, stereotomy, and 
stonecutting. This knowledge gives clues to the tremendous 
achievements of these builders whose social, economic, tech- 
nical, and historical conditions Jean Gimpel endeavored suc- 
cessfully to explain to the general public. In this manuscript 
one can find the first mentions of the "trait," a method used by 
French builders which was a form of descriptive geometry, 
and stereotomy, a secret only disclosed in print three or four 
hundred years later. 

Jean Gimpel, generous and open-minded as he was, could 
not agree with the idea of such secrecy. "Secret? That did not 
exist," he said to me. He could not admit that medieval 
builders, on whom he conferred the same generosity and 
desire to impart the knowledge that he himself had to an 
utmost degree, would keep secret their own knowledge. 
Villard's manuscript, which he did not consider a particularly 
exceptional revelation of the builder's secrets, confumed his 
opinion on this point. 

Like Jean Gimpel, Villard had an encyclopedic mind. His 
portfolio encompasses not only, as he emphasizes himself in 
his dedication to his heirs, much information on masonry and 
carpentry, as well as the method for drawing based on geome- 
try, but also human and animal figures, traditional and reli- 
gious scenes, useful techniques for landsurveyors and for 
builders, plans and elevations of parts of buildings, drawings 
of equipment for builders, a giant trebuchet, a machine for 
bridge building, a power transmission system, automatic gad- 
gets, furniture for churches, and more. One may actually con- 
sider that in his manuscript there is an encyclopedic aim in the 
field of building and engineering. Villard is, therefore, a pre- 
cursor of the modern conception of knowledge dissemination, 
notwithstanding the traditional secrecy observed by builders 
of the Middle Ages. 

What does one find in Jean Gimpel's books? He was sure- 
ly not, as far as I know, as gifted a draftsman as Villard. And 

we have no idea of what Villard would have thought of art and 
artists since, at this time, builders and craftsmen would never 
have thought of dissociating the quest for beauty from the sim- 
ple and constant pursuit of perfection in their everyday work. 
But these numerous crafts of the engineer, the architect, the 
landsurveyor, the mason, the stonecutter, the sculptor, the 
painter that interested Villard were also in the scope of inter- 
est of Jean Gimpel who succeeded so well in describing their 
social, economic, historical, and technical context. The suc- 
cess of his books, particularly The Cathedral Builders and 
The Medieval Machine: the Industrial Revolution of the 
Middle Ages is proof of his great ability in popularizing such 
concepts. Although an "amateur," he gained the applause even 
of major historians: for instance, when I paid a visit to Jacques 
LeGoff to seek his opinion on a thesis I was preparing about 
the influence of environmental factors on the development of 
the Gothic style (published since under the title, The Roots of 
the Cathedrals), he inquired if I had read the books of Jean 
Gimpel. 

I believe it was in the 1960s while he was preparing his 
book The Cathedral Builders that he became particularly 
interested in Villard's portfolio and in his supposed biography. 
Each chapter of this book is preceded by the reproduction of 
one of Villard's sketches, and twenty of the forty pages of the 
chapter The Architects are devoted to him. In his other book, 
The Medieval Machine (1975), Jean illustrated his ideas 
about the engineers and builders of the Middle Ages with 
examples from Villard, a whole chapter, Villard de 
Honnecourt, architecte et ingPnieur, dealing with the subject. 

Many years later, on the site of Honnecourt, Jean Gimpel 
decided to revive the memory of this great artist who was vir- 
tually unknown in his own country. Jean founded the 
Association Villard de Honnecourt, and as long as he lived and 
was the president, this association was active and initiated sev- 
eral conferences and exhibitions. With the help of Rtgine 
Pernoud, a new and inexpensive facsimile of the manuscript 
was published by Stock with commentaries from Rtgine 
Pernoud, Alain Erlande-Brandenburg. Jean Gimpel, and 
myself, as I had published, in the meantime, several papers 
about the deciphering of Villard's technical drawings which 
had gained the attention of Gimpel. The worldwide interest in 
Villard again was increased by the foundation, by Charles 
Stegman and Marie-Thtrkse Zenner, after they met Jean 
Gimpel in Honnecourt, of the American Association Villard de 
Honnecourt which is very active and publishes the AVZSTA 
Forum Journal. Sessions of the annual International 
Congress on Medieval Studies at Kalamazoo, Michigan have 
been devoted for several years to Villard de Honnecourt. All of 
this must be credited mainly to the dynamic action of Jean 
Gimpel. 

Among the historians and authors who have awakened the 
interest of the public for the builders of the Middle Ages, Jean 
Gimpel has been one of the most effective. In particular, the 
name of Villard de Honnecourt will always be associated, for 
years to come, with the name of Jean Gimpel. *> 
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Fig.1 Quadrature on the Quad, view of p h n  (photo: R. Ousterhout) 

MEDIEVAL MASONS AT WORK: 
REPORT ON A SYMPOSIUM 

Robert Ousterhout 
University of Illinois at Urbana-Champaign 

A SYMPOSIUM IN MEMORY of Alan K. Laing was held at 
the School of Architecture at the University of Illinois 
at Urbana-Champaign, 5 October 1996 on the theme of 

Medieval Masons at Work. Laing, who passed away in 1993, 
had been a specialist in medieval architecture and a student of 
Kenneth John Conant-one of the "C1unatiacs"-and had 
taught architectural history at Illinois from 1940 until his 
retirement in 1971. Passionately interested in all aspects of 
architecture, Laing is remembered as a rigorous and inspiring 
teacher. He also left a bequest to the School of Architecture to 
encourage the study of architectural history, and the sympo- 
sium is one of several special events we have been able to orga- 
nize thanks to his generosity. 

L; Medieval architecture can be approached from many differ- 
ent perspectives: as a series of artifacts and aesthetic experi- 

' ences, as the settings for the rituals by which a society defined 
itself, or as the visual manifestation of technological achieve- 
ments. For the symposium we took the point of view of the 
masons who were responsible for the buildings. It is all too 
easy to assume that medieval architectural practices resembled 
modem ones: certainly by the end of the Gothic period most of 
the trappings of the modem architectural profession had 
appeared, including working drawings, drafting rooms, and 
detailed contracts. Before that time, the picture is less certain in 
terms of tools, design methods, and construction techniques. 
The symposium offered a fascinating and balanced assessment 

of medieval architectural 
practices. 

Those who were able to 
come a day early were treated 
to an outdoor activity, called 
Quadrature on the Quad. 
Robert Greenberg and 
Jennifer Devolin of Ryerson 
Polytechnic led a group of 
enthusiastic volunteers in lay- 
ing out the hemicycle of a 
Gothic church (a simplified 
version of Reims Cathedral) at 
full scale on the Quad, using 
medieval surveying tech- 
niques, insofar as they 
can be reconstructed. Our 
"medieval" tools included a 
measuring rod, a square, a 
primitive transit, large quan- 
tites of twine, and dozens of 
tent pegs. The transit was 
hypothetical-none survives 
from the Middle Ages, and 
Greenberg's model was based 
on an Egyptian transit. None 

of us-Bob and Jennifer included-had tried this full scale 
operation before, but it proved to be surprisingly easy. We 
might even have been able to do it without the transit. 

The "secret" (if I can call it that) is understanding the pro- 
portional relationships. Basically, we swung a semicircle from 
the midpoint on the baseline and then subbivided it into five 
segments. Then two additional semicircles were swung, defin- 
ing the apse, ambulatory, and projection of the radiating 
chapels. Midpoints within each section were easily found, and 
these helped to determine the lines of the vault ribs and the 
geometry of the chapels. Once the plan had been laid out, Bob 
demonstrated the use of batterboards to mark with strings the 
key points on the plan so that the foundations could be dug 
without obliterating the plan. The whole activity was great 
fun-the students loved it. Said one who had been assigned to 
summarize Franqois Bucher on Gothic design techniques, 
"Until we did this, Bucher didn't make any sense!". 

If you try this at home, I recommend the following: (1) 
Allow the better part of the day the first time you try it. On the 
second attempt, you'll be able to do it in half the time. (2) Work 
out the basic geometry on paper first. (3) Lay out your plan 
near a tall building from which it can be overseen. You'll need 
about 150 x 100 feet of flat, unobstructed space. (4)Get festive 
balloons, brightly-colored surveyors' tape, and box lunches. 
Invite emeritus faculty. In the end, we spray-painted the plan 
onto the lawn-full scale, it required five cans of surveyors' 
marking spray!--then removed the twine, tape, and pegs. I had 
the bright idea to send up gas balloons on 123-foot lengths of 
string to show the height of Reims, but the wind prevented this. 
Instead we used bunches of balloons to mark the piers (Fig. r) 

An exhibit of drawings appeared in our Architecture Gallery 
concurrently with the symposium, entitled Ad Quadratum: 
Drawings from the Sketchbook of Bob Greenberg. These show 
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Fig. 2. Choir screen of Lincoln Cathedmlfrom Sketchbook of 
Bob Greenberg (R. Greenberg) 

Bob's fascination with the underlying geometry in medieval 
architectural design (Fig. 2). 

The symposium was a bit more serious, but equally instruc- 
tive, spanning chronologically from the Late Antique period to 
the early Renaissance. 

Eugene Kleinbauer (Indiana University) spoke on Late 
Antique Buildings and Builders. He began with the inscribed 
lines discovered on the floor of the sixth-century church of the 
Holy Cross in Resafa, which were guides for the construction 
of the arches of the nave. He compared these to the more 
famous drawings inscribed on the Temple of Apollo at Didyma, 
ca. 250 B.C., all of which were part of the construction process. 
Similar "blueprints" must have been used elsewhere, 
Kleinbauer suggests, but they would have been destroyed when 
the building was finished-and the overly ambitious Didyma 
was never completed. Although no portable architectural draw- 
ings survive from the Late Antique period, they are mentioned 
in texts, from Gaza, Dara, and the monastery of St. Simeon the 

Younger. Models are also mentioned, and both plans and mod- 
els appear in later Armenian and Georgian art. In sum, Late 
Antique masons seem to have followed the design methods 
established in Roman times. 

I spoke on Byzantine Constmction Methods, noting that 
because of the small scale of Byzantine buildings after the 
ninth century, structural concerns no longer demanded priority. 
At the same time, numerous innovations may be discerned in 
construction techniques. For example, the introduction of 
wooden chains and tie beams would have stabilized the mason- 
ry against deformation until the mortar set, thus expediting the 
construction process. Several types of Byzantine vaults could 
have been built without centering, or with minimal centering. 
In most domes or domical vaults, courses of masonry were laid 
close to horizontally-in effect they were corbelled. Finally, 
the information from putlog holes and from texts relating con- 
struction accidents can be used to reconstruct scaffoldings. 

James Morganstern (Ohio State University) presented a 
paper co-authored with Minott Kerr (Reed College) on Mortar; 
Marks, and Changes: Design and Building Procedures at 
Notre-Dame at Jumikges, based on their ongoing study of the 
Romanesque abbey church. Morganstern noted that changes in 
mortar and in the treatment of details indicate that construction 
proceeded from east to west, but that the plan was not laid out 
at once. Construction advanced irregularly, with the north side 
built more rapidly than the south, and with the outer walls pre- 
ceding the inner supports. Numerous design changes appear 
where the masons confronted new architectural problems, and 
these strongly indicate that "something new" was being creat- 
ed at Jumieges. Kerr's contribution focused on the masons' , 

marks still visible on the building. These seem to have served 
a variety of purposes. The simplest were alignment marks for 
setting stones, marking openings, or positioning putlogs, all of 
which were common in Norman construction. More unusual 
were marks to establish the widths of plinths and a curious 
series of crosses, diagonals, arrows, or letters that seem to have 
been intended to establish a datum at critical levels in the con- 
struction. According to Ken; these would have marked regular 
stopping points in the construction, allowing the master mason 1 

to think through the next stage before proceeding. This sug- 
gests that design and construction were parts of an integrated 
process. 

In a provocative paper, entitled Unusual Uniformity and Its 
Subversion in the Romanesque Churches of the Auvergne, 
Lawrence Hoey (University of Wisconsin at Milwaukee) 
addressed the role of the masons in establishing the characteris- .'- 
tic features in the numerous well-preserved churches in the I 

Auvergne from the late eleventh and early twelfth-centuries . , 

Most include a common plan, a barrel-vaulted nave, no cleresto- 
ry, quadrant vaults in the galleries, a towered transept, arcaded 
exteriors with patterned masonry and columnar decoration. Of 
this group of churches, none takes precedence as the Ur-building, 
and the dating is problematic. At the same time, numerous indi- 
vidualizing (and often non-structural) features appear that sug- 
gests a "willfulness" on the part of the masons. Hoey wondered 
if the differences were coordinated along with the similarities, 
and in spite of the many unanswered questions, he suggested that 
the masons were ultimately responsible for both establishing an 
architectural norm and developing the variations. 
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William W. Clark (Queen's College, CUNY) spoke on The 
Rapid Spread of Medieval Building Technology: The Case of 
the Flying Buttress. He looked at two moments in history that 
indicate the almost immediate understanding and acceptance of 
the new technology. Following the introduction of flying but- 
tresses in the construction of the nave of Notre-Dame in Paris, 
similar buttresses were quickly adopted at other churches in the 
period 1 175- 1 180. At Mantes, a reduced copy of Notre-Dame, 
the reduction in wall thickness from the aisle to the gallery 
indicates for the first time that the builders understood the 
potential of the buttress. A second phase of rapid development, 
the period of 1220-25 corresponded to changing climatic con- 
ditions (the so-called "Little Ice Age"). At this time, two- 
stepped or taller buttresses were introduced and older systems 
were remodelled, with high flyers "piggy-backed" onto exist- 
ing buttresses. In this second period of development, the flying 
buttress was perceived in relationship to the roof, an immediate 
response to the problem of wind-loading. 

In her paper Laying the Reims Hemicycle: Mistakes and 
Corrections, Nancy Wu (The Cloisters) presented the results of 
her painstaking measurements at Reims, focusing on the major 
discrepancies in the positioning of the outer piers of the hemi- 
cycle. In spite of the appearance of regularity, the ambulatory 
narrows toward the east, and radiating lines do not intersect: the 
same center point was not used. She suggested that the geome- 
try of a pentagon was employed to relate the hemicycle to the 
frrst straight bay, discounting the root-two rectangle suggested 
by other scholars. Of all the discrepancies the southwest pier of 
the hemicycle presents the major problem, and many of the 
design inconsistencies can be traced to it. Off by more than 
thirty centimeters, the design could be improved if it were shift- 
ed eastward. Wu concluded that to make sense, the plan must 
be read both geometrically and numerically. Mistakes may 
indicate the working procedures-perhaps problems in staking 
out the plan on site. 

Finally, Richard Betts (University of Illinois) spoke on 
Francesco di Giorgio and the Secrets of the Medieval Masons. 
Although Renaissance architectural theory owes a great deal to 
medieval practices, such as quadrature, 
Betts noted several distinctions. One is 
that Francesco di Giorgio developed a 
system of quadrature that included a fac- 
tor for calculating wall thicknesses- 
something we have found no evidence 
for in medieval architecture. Another, 
more profound, distinction is the shift 
from the oral tradition of the "profes- 
sionally illiterate" medieval masons to a 
written theory, beginning in 1452 with 
Alberti's treatise. Among other elements 
that followed Gothic architectural prac- 
tices, Francesco di Giorgio exhibited a 
desire for secrecy about his design 
methodology. In his first treatise, he 
included geometric diagrams but did not 
explain how they worked; his methods 
were only divulged years later in his sec- 
ond treatise. Still, the working methods 

tive architectural designs of the Renaissance: theory was based 
on practice. 

For all, it was refreshing to spend a day or two with medieval 
masons, and we found several interesting points of intersection 
in our respective research. For example, although there is limit- 
ed evidence of quadrature in the Byzantine East, texts both East 
and West indicate that plans were laid out with ropes. Related to 
this, Eunice Dauterman Maguire brought to our attention the 
famous portrait of Anicia Juliana in the Vienna Dioskorides 
(Vienna, National Library med. gr. 1, fol.6v), in which the 
noblewoman, flanked by Magnanimity and Prudence, is framed 
by intertwined ropes that create a quadrature pattern. The man- 
uscript had been a gift to Anicia Juliana in gratitude for the con- 
struction of a church, and the border of the image is decorated 
with scenes of putti-masons at work. It seemed a fitting image 
to "tie together" our wide-ranging discussion. 9 

BYZANTINE INFLUENCE AT 
SAINT-FRONT AT PERIGUEUX 

Annemarie Sawkins 
McGill University 

INTRODUCTION 

I N SOUTHWESTERN FRANCE, the church of Saint-Front at 
Ptrigueux known commonly as the basilica, has long been 
the subject of inquiry because, with its domes, it appears 

more Byzantine than Romanesque (Figs. 1-3). Churches vault- 
ed by cupolas or domes on pendentives are common in parts of 
Aquitaine, notably in Ptrigord, Angoumois and Saintonge. In 
these areas, one finds not only churches with individual cupo- 
las, but also some vaulted by a series of domes. Since the dome 
was neither an invention of local builders nor an imposition of 
invaders, it represents an imported feature. In the majority of 
cases, it is just this one feature which was adopted and repeat- 
ed. This is, however, not the case for the church of Saint-Front. 

of medieval masons lie behindthe inven- Fig.1: Pe'n'gueux, Saint-Front, view fiom south (photo: London Courtauld ~nsrinrte, Conway Library) 
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vaulted by domes. The plan, spatial organi- 
zation and the system of vaulting suggest 
that the builders had intimate knowledge of 
eastern architecture. The plan consists of 
four equally sized bays flanking a central 
space.' Each of these five bays is vaulted 
by a dome supported on large open piers 
and separated from the next by a short 
transverse barrel vault (Fig. 3). The wall 
between each pier is organized as a two- 
story elevation, composed of a tall applied 
arcade with composite-order capitals and a 
clerestory level of three-light groups. With 
the excepbon of the choir cl6ture, later 
inserted along the north and south walls of 
the eastern bay, there is little to differenti- 
ate one bay unit from another. The combi- 
nation of these elements creates a spatial 
arrangement reminiscent of Byzantine 
monuments built during the time of 

Fig. 2: Pirigueux, Saint-Front, drawing of church before restoration Justinian. While the reception of these spa- 
( E  de Vernellh, L'archlrecrure byzannne en France: Satnr-Front de PPrlgueux et les Pgltses a tial concepts attests to the importance of 
coupoles de 1'Aqutratne. Parts.1851, P1 I) this architectural language for the builders 

of Saint-Front, the debate over Saint- 
Unlike the Latin-cross churches at AngoulCme, Souillac, Front's dates of construction has overshadowed consideration 

Solignac, and Saint-Etienne-de-la-Cit6 in PCrigueux, Saint- of the socio-political impetus for the monument's erection, and 
Front was built in conscious imitation of Byzantine architec- thus the significance of its association with Byzantium. 
ture. Saint-Front is a centralized Greek-cross church entirely 

SAINT-FRONT IN THE NINETEENTH CENTURY: 
THE BEGINNING OF THE MONUMENT'S 
HISTORIOGRAPHY 

Saint-Front's original medieval fabric has been altered radi- 
cally causing critics to dismiss the present edifice as a nine- 
teenth-century fantasy.' Its most significant restoration, diiect- 
ed by the architect Paul Abadie (1 8 12- 1884), clearly provided 
the primary inspiration for his design of the Sacre-Cceur de 
Montmartre at Paris (1876-1914). After some rebuilding during 
the Middle Ages,' the first of the nineteenth-century restoration 
campaigns was executed under the architect Catoire in 1840." 
Vauthier and Lambert, directed by Abadie, restored Saint-Front 
between 1852 and 1884 (Fig. 1). 

Prior to the reconstruction of the monument, Felix de 
Verneilh in his monograph published in 1851 had related Saint- 
Front directly to San Marco in Venice and its Byzantine mod- 
els-Hagia Sophia and the Church of the Holy Apostles in 
Constantin~ple.~ Verneilh, dating Saint-Front to the tenth and 
eleventh centuries, identified it as a copy of San Marco in 
Venice (Fig.4). This interpretation and definition of Saint-Front 
as a Byzantine monument, together with the Abadie's own 
romantic notion of antiquity, played essential roles in deter- 
mining the present appearance of the monument and its histo- 
riography. Although not explicitly supported by the medieval 
sources, Verneilh's comparison to San Marco provides an accu- 
rate description of the medieval fabric and scale of Saint-Front. 

In the course of his restoration of Saint-Front, Abadie liter- 
ally razed the church. but conserved its foundations and thus 

Figure 3: Pirigueux, Saint-Front, interior view toward east the plan of the monument before re-erecting it. In the process, 
(Dictionnuire des i g l i s e ~  de France, Belgique. Luxembourg er Suisse. Paris, he eliminated what he considered to be inconsistencies and 
1985, III,B, 116) 
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Fig. 4: Comparative elevations of Sun Marco in Venice (top) 
and Saint-Front ( E  de Vemeilh. L'architecture byzantine en France, PI. II )  

defects of the earlier construction. In place of the present uni- 
form-sized stones, the church originally had three distinct types 
of masonry: large ashlar blocks were used for the lowermost 
level, while medium-sized stone and blocks of embedded rub- 
ble in mortar appeared in the upper levels. The medieval 
masonry breaks were not respected and are no longer apparent. 

Abadie also effected major alterations in the interior to make 
the monument more "perfect" in its symmetrical arrangement. 
He redesigned the profiles of the transverse arches which were 
originally pointed like those of the eleventh-century cupola of 
Saint- Etienne-de-la-Cit6. In addition, the number of openings 
in the easternmost pillars and their dimensions were reduced. 
Moreover, the windows in the domes, once placed on the car- 
dinal axes, were now set at an angle (Fig.2). This allowed extra 
light into the central and western bays which were flanked by " -. 
the adjacent construction of either the earlier church, known as 
the vieille kglise, or the domes of the transept arms, each of 
which had a single window on axis with the portal. 

Certainly the appearance of the monument in the rnid-nine- 
teenth century and the archaeological evidence uncovered in 
the course of work played a significant role in how Saint-Front 
was "restored." While this project was shaped by the prevailing 
views on the preservation of historic monuments and their role 
in society which permitted the liberal treatment of architecture 
as a document, Abadie was also influenced by Verneilh's schol- 
arly monograph of the building history of Saint-Front. The his- 
toricizing reconstruction efforts during the second half of the 
nineteenth century thus sought to recreate a byzantinizing mon- 

Fig. 5: Pkrigueux, Saint-Front, 18th-century plan 
(after E. Lamberr, Un ancien plan inidit de Saint-Front 
de Pirigueux, Bulletin monumental, 115 (1957): 280) 

ument believed to have been built during the eleventh century. 
The early medieval history of the monument took precedent 
over all later additions. As a result, the Gothic chapels of Sainte- 
Anne and Saint-Antoine, found east of the northern cupola and 
occupying the eastern end, respectively, as seen in a ground- 
plan of Saint-Front from ca. 1770, were destroyed. (Fig. 5). 

The reconstruction of Saint-Front by Abadie, followed by a 
less audacious refurbishing of the exterior by Boeswillwald, 
destroyed the original fabric, yet evoked a history which, while 
alluded to in contemporary texts, was largely refuted by the 
next generati~n.~ Ironically, the restorations which emphasized 
the Byzantine character of Saint-Front spurred scholars to 
reject the early date of construction in favor of a twelfth-centu- 
ry chronology not well supported by the surviving documents. 
Nevertheless, while the monument today is a product of the 
nineteenth century and could be described as a simulacrum, its 
form is based on the original five-dome Greek cross. Further, 
archaeological evidence reveals that, as at San Marco in 
Venice, Saint John at Ephesus, and the Church of the Holy 
Apostles in Constantinople in its manuscript representations,' 
the central dome was the largest. In reconsidering Saint-Front 
prior to its reconstruction, I will argue, first, that it was built 
during the eleventh century and, second, that its distinctive 
architecture represents a carefully orchestrated attempt by the 
local aristocracy to boost its political and spiritual fortunes 
through the reproduction of a well-defined imperial and apos- 
tolic building type. 
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THE CORRELATION WITH SAN MARC0 
San Marco and Saint-Front share similar characteristics. 

Both are centralized buildings vaulted by five major domes on 
pendentives supported by massive piers. Moreover, the larger 
western and central domes at San Marco likely reflect most 
accurately the original arrangement of the domes at Saint- 
Front. A comparison of cross-sections through San Marco and 
Saint-Front reveals that the two buildings are comparable in 
size and dimensions (Fig. 4). According to Vemeilh's calcula- 
tions, the interior lengths of both churches measure about 55 
meters: 180 feet at San Marco; 176 at Saint-Front. The height 
of the central dome of San Marco was found to be 26.2 meters 
(86 feet) as compared to 25.6 meters (84 feet) at Saint-Front, 
and 26.8 meters (88 feet) to the extrados in both cases. The 
slight variations in these measurements may correspond to the 
differences between the foot units that resulted from either the 
adoption of one plan by the builders of the other, or by two 
independent measurements of the same model. The latter is, in 
my opinion, the more likely of the two scenarios. 

While Richard Krautheimer has argued that the first two 
churches of San Marco were also cruciform and approximately 
the same size, suggesting that the Holy Apostles may have been 
the source for San Marco as early as the ninth century, nothing 
is known about their exact shape or decorati~n.~ Since Saint- 
Front, as I will propose, precedes the present San Marco (begun 
1063), the two most important domed monuments in the west 
are arguably only related to one another by the fact that they 
share the same model. If the marble and the mosaics which dis- 
tinguish the interior of San Marco were to be removed, it would 
become more obvious that a specific design-type was twice 
repeated in two different locations. This common architectural 
lineage, originating in the Holy Apostles of Constantinople, 
would explain the comparable dimensions of Saint-Front and 
San Marco. It also supports the notion that Saint-Front was 
designed as an original Greek-cross plan, as opposed to a sin- 
gle western bay followed by the construction of additional 
arms, which has also been sugge~ted.~ 

SAINT-FRONT AS APOSTOLIC CHURCH 
AND SEPULCHRAL FOUNDATION 

The church at Pkrigueux houses the tomb of Saint Front, the 
apostle of PCrigord, and thus is part of a long tradition of 
churches dedicated to one or more of the apostles. The venera- 
tion of Saint Front began in the sixth century with the con- 
struction by Bishop Chronope I1 of a funerary chapel in the 
saint's honor. Remnants of the earliest church, a basilica dating 
to the eighth and ninth centuries, can be found below the tower. 
While considerably rebuilt, this part of the monument identifi- 
able as the vieille kglise includes the confessios found on the 
north and south sides of the western dome. The existence of the 
confessios or lateral chapels for the safe keeping of holy relics 
gives credence to early tenth-century descriptions of the cult of 
Saint Front.Io 

The notoriety of Saint Front grew to the point that a cam- 
paign to have the saint recognized as an apostle, baptized by 
Saint Peter, was launched during the tenth and eleventh cen- 
turies." This was an era in which cathedrals and abbeys vied for 
prominence through the elevation in status of their specific 

patron saint. Several versions of the life of Saint Front were 
concocted as part of this scheme. In particular, the Scriptura de 
Sancto Fronto Nova, commissioned by a cleric from PCrigueux 
and attributed to Gauzbert, choirmaster of Limoges under 
Hildegaire (969-992), recounts the saint's conversion and bap- 
tism by Saint Peter." Perhaps in response to the exaltation of 
Saint Front, similar efforts were initiated to have Saint 
Eutropius of Saintes and Saint Martial of Limoges recognized 
as apostles. A concerted effort was led by Ademar de 
Chabannes (t 1034) to have Saint Martial the 'Apostle' named, 
"not merely the first missionary to Limoges, but an intimate of 
Christ himself and an emissary sent to Limoges directly by 
Saint Peter."" While some campaigns were more successful 
than others, the dedication of a church to a designated apostle 
brought prestige and considerable wealth to an abbey in the 
form of increased patronage. In the case of Saint-Front, the 
church became the martyrium of the apostle and the burial 
place of the bishops of Pkrigueux. 

Religious tradition held that spiritual authority and, by 
extension, a degree of temporal power passed unintempted 
from the apostles through the pope and bishops. The erection of 
a church to an apostle could thus be politically motivated. The 
legacy of apostolic foundations was codified during the 
Byzantine period with the erection of Justinian's Church of the 
Holy Apostles between 536 and 550. This monument, built on 
the site of the Apostoleion of Emperor Constantine, was a sym- 
bol not only of his rule, but of a tradition that began with 
Constantine and the creation of Constantinople as the capital of 
the Roman Empire. It is as much to these prominent monu- 
ments as to their patrons - two of the most powerful Christian 
rulers in history -that later building projects such as San Marco 
in Venice and Saint-Front at Pkrigueux claim a connection. 

The building history of Saint-Front reveals that the remnants 
of the church built by the Carolingians, the vieille kglise, are 
more than simply coterminous with the Romanesque basilica. 
The westemmost bay of the basilica built over the relics of St. 
Front replaced the crossing and choir of this earlier church 
(Fig.5). While the nave and the extremities of the transept arms 
of the older church were left standing, the aisles of the choir 
were screened off by the masonry of the new basilica. This sup- 
pression of the Carolingian monument represents the literal and 
symbolic incorporation of the architecture of an earlier dynasty 
and parallels, in this regard, the erection of the church of the 
Holy Apostles on the site of Constantine's Apostoleion. Part of 
the conception of the basilica involved maintaining the pres- 
ence of the earlier building as a relic related to the veneration 
of the apostle. The vieille kglise was possibly used by pilgrims 
as it would have separated them from the domed building under 
construction. There may have been the intention to convert this 
area into a two-bay nave vaulted by cupolas, thus further 
repeating the general plan, elevation and vaulting program of 
Saint John at Ephesus, a monument related to the church of the 
Holy Apostles built by Justinian. 

THE LITERARY SOURCES AND 
SAINT-FRONT'S CHRONOLOGY 

While there was, at one time, much debate over the building 
history of Saint-Front, the question of chronology has remained 
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largely unsettled because little attempt has been made either to 
identify the principal patrons or to place the monument into an 
historical context.I4 Felix Verneilh set the beginning of con- 
struction of the monastery during the episcopacy of Frotaire, 
appointed to PCrigueux in 976 by the duke and future king of 
France, Hugues Capet. This dating was founded on the Gallia 
Christiana which recorded that Frotaire "reigned over the 
church for fourteen years six months and three days. He died in 
the year 99 1.. .and was buried in the basilica of Saint-Front. 
This bishop began to build the great monastery of Saint- 
Front ..."I5 A manuscript known as Des Chapelains de Saint- 
Antoine mentions the consecration of Saint-Front in 1047 dur- 
ing the episcopacy of GCraud de Gourdon (1036-1059). 
Likewise, the Grand Livre de Saint Silain de Pkrigueux refers 
to the 1047 dedication by Aymon, Archbishop of Bourges, and 
again describes the church as magnum monasterium S.- 
Frontonis.I6 In 1077, during the reign of bishop Guillaume de 
Montbrun (1060-1081), a tomb for Saint Front was placed 
under the cupola of the westernmost bay which was established 
as the choir of the church." Made in the form of a rotunda like 
the Holy Sepulchre by the monk Guinamond from the Abbey 
of La Chaise-Dieu, the shrine's exaltation of the relics of the 
saint maintained Saint-Front's status as an important pilgrim- 
age site.I8 By attracting more visitors, it thus helped to finance 
continued construction of the new church honoring the saint. 

TOWARDS A CHRONOLOGY OF SAINT-FRONT 
The frame of dates provided by the scattered written sources 

outlines the major stages of the architectural history of Saint- 
Front. Construction of the church started in the west over the 
crypt of Saint Front and proceeded to the east. The authors of 
the Gallia Christiana record a date of 984 for the cornmence- 
ment of constru~tion.'~ The consecration of 1047, which may 
not mark final completion of the monument, was followed by 
the erection of the tomb of Guinamond in 1077 whose orna- 
mentation is distinct from the purely foliate designs of the cap- 
itals found in the five domed areas. Although an independent 
work of art, the placement of the tomb in the interior has been 
used as the terminus ante quem for the completion of the sculp- 
tural articulation of the interior since the human and animal 
imagery of the reliquary does not appear to have influenced the 
architectural embelli~hrnent.~~ 

The fire of 1120 effectively put an end to the use of the 
vieille kglise as the sepulchral church of the bishops of 
PCrigueux and to any plan of incorporating it as a narthex. The 

.: fire led to construction of the tower and the transfer of the epis- 
copal tombs from the remains of the Carolingian church to the 
newer structure. Burials took place in 1128, 1138 and 1173." 
Although, the descriptions of the fire preclude scholars from 
knowing the exact location and full extent of damage to the 
chur~h,'~ excavations prior to Abadie's restoration revealed, 
traces of fire damage on the dome closest to the tower i.e., the 
western dome of the eleventh-century church." Furthermore, 
the destruction of the wooden roof of the vieille kglise would 
explain its present appearance, and the construction of a mon- 
umental tower in what earlier constituted the nave of the 
Carolingian church. Saint-Front was not oriented until the four- 
teenth century when Cardinal Talleyrand had a Gothic chapel 

erected for the canons. This later part of the chronology of the 
monument, however, is removed from the original conception 
which is rooted in political ambition. 

THE POLITICS BEHIND THE 
CONSTRUCTION OF SAINT-FRONT 

Like a large number of medieval monuments, Saint-Front 
was built to reflect a certain reality as conceived by its patrons. 
Historically, PCrigord (here defined as the ancient diocese of 
PCrigueux) continued to be a territorial principality until the 
final years of the reign of Charles the Bald at which time, 
Vulgrin or Wilgrin, count of AngoulEme, was made the vice- 
count of the region.24 After his death in 886, Angoumois and 
PCrigord were no longer ruled by the sovereign's appointees, 
but by Vulgrin's progeny which included Boson the Elder, his 
sons and their descendants. This de facto hereditary dynasty 
continued to control the region until 1399. 

The ruling bishops of Ptrigueux, Frotaire and his succes- 
sors, including Raoul de Couch6 (1000-1013) who traveled in 
the East, played an important role in the construction of Saint- 
Front. The initial decision to make the monastery an important 
byzantinizing monument may be attributable to Frotaire. While 
Frotaire had strong alliances to Hugues Capet (then duke), he 
was enormously powerful and comparably ambitious. In addi- 
tion to the rebuilding of Saint-Front, Frotaire also erected for- 
tified residences at Agonac, Croniac, Auberoche, Bassillac, 
Saint-Astier and la Roche-Saint-Christophe, forming a radius 
around PCrigue~x.'~ In a rather short time, the bishop became a 
feudal overlord and amassed a considerable fortune. His estab- 
lished realm, defined by the well-organized defense system 
around PCrigueux, did not, however, protect him from his ene- 
mies, and he was assassinated in 991. The bishop's death left 
political power concentrated in the hands of Boson the Elder, 
Countess Eyna or Emma and their descendants who continued 
construction of the church dedicated to Saint Front. 

Following the demise of the Carolingian dynasty in the late 
tenth century, construction of the basilica of Saint-Front 
became a symbol of a new era in administration. The political 
instability that resulted from the collapse of Carolingian domi- 
nance and successive invading forces led to new conflicts and 
alliances between secular and ecclesiastic rulers. Two noble 
families in particular, headed by Boson the Elder, (Boson I) and 
his brother-in-law Bernard, dominated both the region and the 
Church during the late tenth and eleventh centuries.16 

Boson placed his son, Martin, count of Perigord and La 
Marche, on the episcopal throne of PCrigueux in 992. Their 
political ambitions did not, however, stop here. Their stature 
and confidence are best reflected in the exchange between 
Robert the Pious and Aldebert I recorded by Ademar de 
Chabannes. During an episode from the siege of Tours (997), 
the king asked count Aldebert I, second son of Boson, "Qui t'a 
fait comte?" to which he responded "Qui t'a fait roi?"' That 
Aldebert I himself had designs as heir apparent, or at least had 
problems accepting the Capetian dynasty, is made clear in this 
statement and was given tangible expression in the form of the 
basilica being completed by his kin. 

Saint-Front at PCrigueux was made a symbol of the equivo- 
cal relationship of Church and State as headed by a bishop- 
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count and financed by members of this noble family. The 
countess Eyna, Martin's mother and sister of Bernard, count of 
Ptrigord, financed construction of a chapel dedicated to Saint- 
Andrt." The promotion of Saint Andrew reinforced the claim 
of an apostolic foundation of the church and had political 
implications as Andrew, brother of Peter and first of the two 
disciples of Christ, was favored by Constantinople. 
Krautheimer mentions the city's supposed foundation by Saint 
Andrew, and it is known that Justinian's church of the Holy 
Apostles contained the relics of this apostle and founder.29 

In sum, the church of Saint-Front represents an example of 
the reception of Byzantine architecture built by and for a select 
community; one that would have recognized its architectural 
language and relationship to the East. The building, as an inten- 
tional quotation of Byzantine architecture, would not have been 
built for a solely local audience, but for the secular and reli- 
gious dignitaries who would have been aware of its significant 
form. The central domed area, furthermore, represents an area 
well suited for the recognition of the bishop or bishop-count as 
the central figure of a territorial domain centered at Ptrigueux. 
Finally, as a particularly poignant example of the reception of 
a Byzantine model, Saint-Front, built in the eleventh century, 
stood behind the proliferation of domed churches in western 
Romanesque architecture. 

NOTES 
1 .  The westernmost arm of the basilica is shorter than the fol- 
lowing bays because it was built over the foundation of the 
crypt of Saint Front. 

2. Saint-Front is relegated to a brief notice in J. Secret, 
Perigord roman (La-Pierre-qui-Vire, 1968): 27-28. As Secret 
writes, " ... ce n'est plus en veritt Saint-Front que nous avons 
sous les yeux mais une "restitution" de l'tdifice." 

3. In 1347, Cardinal de Talleyrand founded the chapel of the 
Vicaires of Saint-Antoine. This chapel, as represented in the 
eighteeenth-century plan discovered by Jacques Thirion and 
published by t lie Lambert (Fig.5) occupied the length of the 
eastern dome and extended to include an apse and adjacent 
chamber. For more on this rebuilding and the sixteenth-century 
construction of the chapel of Sainte-Anne east of the northern 
transept, see E. Lambert, Un ancien plan inkdit de Saint-Front 
de Pkrigueux, Bulletin monumental 115 (1957): 279-282. In 
the eighteenth century, between 1760 and 1764, the cupolas of 
the church were covered by a slate roof which hid their distinct 
form until the nineteenth century. 

4. According to Abbt F.G. Audierne, Notice historique sur 
Saint-Front (Ptrigueux, n.d): 28: "L'abside de sud vient d7Ctre 
complbtement restaurt par M. Catoire, architecte ... Les 
colonnes des arcades inttrieures du premier rang ont CtC rem- 
placts par de nouvelles colonnes, auxquelles on a donnt les 
proportions architecturales que ne posstdaient pas les anci- 
ennes. Des chapiteaux d'ordre composite ont t t t  substituts aux 
anciens qui ttaient d'ordre corinthien, mais que le temps avait 
dCttriorks, et qui d'ailleurs, itant posttrieurs i la construction 
de la chapelle n'ttaient pas en harmonie avec le style de 
l'tpoque." For more on the restoration of the church, see J. 

Secret, La restauration de St.-Front au XIX sitcle, Monuments 
historiques de la France 3 (1956): 145-159. 

5. F. de Verneilh, L'Architecture byzantine en France: Saint- 
Front de Perigueux et les eglises coupoles de I'Aquitaine 
(Paris, 1851). 

6. For a brief review of the literature on Saint-Front, see J. 
Secret, Pkrigueux (Dordogne), Cathkdrale Saint-Front, 
Dictionnaire des eglises de France, Belgique, Luxembourg, 
Suisse (Paris 1967): 111, B: 115. A. Ramt, Brutails, Spiers, 
Lefevre-Pontalis, and Enlart all argued for a twelfth-century 
date of construction. K.J. Conant, Carolingian and 
Romanesque Architecture 800 to 1200, 3rd ed. 
(Harmondsworth, 1974): 289-290, placed the western dome 
before 1077, the other four domes after 1077. His caption to 
figures 225 to 227 reads "largely after 1120.'' 

7. Manuscripts of the Menologion of Basil I1 (Vatican City, 
Biblioteca Apostolica, Vat. gr.1613, fols. 121,341,353), 
Sermons on the Life of the Virgin by James the Monk (Paris, 
Bibliothbque Nationale, gr.1208, fo1.3" and Vatican City, 
Biblioteca Apostolica, Vat. gr.1162, fol. 2") may represent the 
Church of the Holy Apostles, Constantinople. These views 
would depict the church after a remodeling campaign dated 
after 940 but before 1004, as in R. Krautheimer, Early 
Christian and Byzantine Architecture, 2nd ed., 
(Harmondsworth, 1975): 254-258. J.C. Anderson's discussion 
of the Vatican City manuscript of James the Monk's homilies in 
the recent exhibition catalogue The Glory of Byzantium, ed. 
H.C. Evans and W.D. Wixom (New York, 1997): 107-109, 
passes in silence over the relation, if any, of the image to the 
church. 

8. Krautheimer, 43 1-432. 

9. J. Roux, La basilique de Saint-Front de Perigueux: ses 
origines, son histoire jusqu'a 1583 (Ptrigueux,l919), argues 
convincingly that the westernmost bay of the basilica was not 
built as an independent addition to the Carolingian church, but 
was an integral part of a centralized plan. 

10. Reference to the cult of Saint Front is made in the Breviaire 
pkrigourdin of 1629. The text, an extract of the life of Saint 
Front by Stbalde (ca. 904) reads: "Post transitum vero et exe- 
quias B. Frontonis, ob miracula, quae Deus per eum operabatur, 
locus ille quotidie a populis adventantibus augmentabatur; 
fiebatque major habitantium numerus et crescebat in dies clems 
et populus." 

11. R.L. Wolff, How the News Was Brought from Byzantium to 
Angoul2me or the Pursuit of a Hare in an Ox Cart, Byzantine 
and Modern Greek Studies 4 (1978): 157. 

12. For a full discussion on the texts relating to the life of Saint 
Front, see M. Coens, La Vie ancienne de S. Front de Pkrigueux, 
Analecta Bollandiana 48 (1930): 324-330; idem, La 
"Scriptura de Sancto Fronto Nova" attribuke au chorkv2que 
Gauzbert, Analecta Bollandiana 75 (1957): 340-375. 
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13. Wolff, 157. For the promotion of the apostolic status of 
saints, and the infamous case of Saint Martial, consult R. 
Landes, Relics, Apocalypse, and the Deceits of History: 
Ademar of Chabannes, 989-1034 (Cambridge, Mass., 1995). 

14. See above n.6. 

15. Gallia Christiana (Paris, 1720): 11, co1.1459. The text 
reads: "Anno incarnationis D. noningentesimo septuagesimo 
sexto, Froterius episcopus ab Hugone Capetio Francorum rege, 
Petragoras missus est et rexit ecclesiam annos 14, menses 6, 
dies 3. Obiit autem anno D.991, 5 idus decembris, et sepultus 
est in basilica S. Frontonis. Hic episcopus caepit aedificare 
magnum monasterium S.-Fr (ontonis), atque castrum 
Agoniacum, Craoniacum, Albam-Rocham, Rupem S.- 
Christophori, Rupem de Basiliaco, ut essent munimen et 
refugium contra Normannos, tunc temporis paganis erroribus 
aberrantes." 

16. "Anno D. MXLVII, feria IV, magnum monasterium S.- 
Frontonis dedicatum est ab Aymone Bituricensi archiepis- 
copo." 

17. The discovery in 1872 of the remnants of a monumental 
staircase outside the east wall of the church and the construc- 
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TWELFTH-CENTLIRY STAINED GLASS 
TECHNOLOGY ACCORDING TO 
THEOPHILUS AND ERACLIUS 

Donald Royce-Roll 
School of Art and Design 
New York State College of Ceramics at Alfred University 

INCE A STAINED GLASS WINDOW is the result of techni- 
cal as well as aesthetic development, understanding 
medieval craftsmen's technology is essential for insight 

into their work-for design and technique are inseparable. This 
discussion of medieval stained glass technology will be 
approached in two parts: part I relies on a contemporary scien- 
tific understanding of the medium, while part I1 draws on pri- 
mary source documentation from two twelfth-century artist 
handbooks. 
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PART I. A SCIENTIFIC DESCRIPTION OF HOW 
GLASS IS MADE AND COLORED 

Glass can be thought of as fused silica, though to practical- 
ly manufacture glass two other ingredients are added-a flux- 
ing agent to lower the melting point of silica (SiO, fuses at 
1710" C.) and a stabilizer, such as calcium, giving required 
resiliency and making it workable for manufacture. Pliny the 
Elder's legend (Natural History, Book XXXVI, Chapter 65) 
on glass being discovered as the result of a camp fire on a beach 
has an element of truth to it for the two raw materials of the 
fire, sand and ash, could provide the needed ingredients to 
make glass. Ancient glass recipes use sand as the source for sil- 
ica and a vegetable ash as the source for the fluxing agent 
(soda) and the stabilizer (lime). Southern medieval glassmak- 
ers, such as Venetian and Byzantine glasshouses that special- 
ized in vessel manufacture, inherited the same ancient tradition 
of using sand and natron-(soda) rich vegetable ash found in 
southern Mediterranean marine or desert plants such as kolin or 
barilla. 

Northern medieval glassmakers did not have access to these 
marine plants and instead substituted ash from beech trees 
(Fagus sylvarica L). This substitute of beechwood ash, instead 
of natron ash, unknowingly produced a remarkable discovery 
in the technological history of medieval sheet glass. Ultimately 
this substitution led to the invention of colorful stained glass, 
and unfortunately, the present conservation problems related to 
the deterioration of medieval glazing found medieval churches 
and cathedrals today. 

A chemical analysis of both southern "soda" glass and 
northern "potash" glass types show that the fluxing agents sodi- 
um and potassium are present in each; however, their relative 
percentages differ. The southern glass contains relatively high- 
er amounts of sodium (approximately seven to eight times 
more than the northern beechwood recipe), hence its classifica- 
tion as "soda glass;" while the northern glass contains far high- 
er amounts of potassium, resulting in a classification as "potash 
glass." 

Both sodium and potassium provide excellent forms as flux- 
ing agents; but due to the higher potassium content in northern 
potash glass, it produces a softer, less durable glass vulnerable 
to atmospheric pollutants. Chemical analysis also has shown 
that this less durable potash glass contains twice the calcium, or 
lime, as the southern soda glass. Glass that contains high 
amounts of lime has the potential to form an opaque surface 
crust as a result of contact with pollutants carried in air and rain 
(particularly with today's "acid rain). 

"Every technology produces, provokes, programs a specific 
accident." Although this quotation has been removed from its 
contemporary context (Paul Virilio, 1983, referring to a discus- 
sion on physics and atomic warfare'), it is applicable to the 
medieval technology that discovered the use of beechwood ash 
for the manufacture of stained glass. This ingredient, beech- 
wood ash, reflects a technology particular to northern Europe 
for, unlike southern Europe, the beech tree was the primary 
growth in the woodlands north of the Alps during the Middle 
Ages.' Both beechwood as a cheap raw material and the newly 
established market for glazed windows in a boom of ecclesias- 
tical architectural commissions led to the development of a 

technology that perhaps by accident conceived a method of 
producing a wide spectrum of sumptuously colored glass. 
Beechwood ash, as opposed to natron ash, contains relatively 
high concentrations of metallic oxides which act as colorants, 
colorants responsible for the majority of colors found in early 
medieval stained glass windows. These oxides, alone or in 
combination, can produce a wide variety of colors in a glass 
melt depending on the atmosphere of the glass furnace during 
firing. 

The phenomenon of metallic oxides changing the resulting 
glass color in a furnace by controlling its atmosphere has been 
something of a mystery to present day art historians, though 
glassmakers (and potters) have empirically understood the fur- 
nace procedure since ancient and medieval times. These crafts- 
men discovered that by controlling the furnace differently the 
same recipe could produce two or more colors in the finished 
ware. If the fire in a glass furnace (or pottery kiln) was allowed 
to bum cleanly, one color would result; yet in a firing where the 
firebox and flue were manipulated to produce carbonous 
smoke, a different color would appear. These furnace proce- 
dures today can be explained with the understanding of how 
metallic oxides behave under an oxidation atmosphere-with 
ample oxygen for the fire to bum; or fired under a reduction 
atmosphere-with a reduced amount of oxygen for the fire to 
burn. 

A modem glass furnace can be thought of as burners (used 
to provide heat to melt the glass), with their flames and smoke 
passing through an upper melt chamber (used to place crucibles 
of hot glass for the glassblowing process), and then exhausting 
through a chimney-fitted with a flue-to the outside. By reg- 
ulating air supply to the burners, and by regulating the flue, a 
change in the melt chamber's atmosphere can be made: either 
a clean-burning atmosphere or a smoky-carbonous atmosphere. 
Thus, by manipulating the furnace firing procedures an oxida- 
tion or a reduction atmosphere can be accomplished. 

For example, one metallic oxide-manganese- changes 
chemically under various redox states. These changes in atmos- 
phere within the melt chamber can promote three different col- 
ors to the glass. Manganese (Mn) when oxidized becomes man- 
ganic (Mn+++) resulting as a strong purple color. However, 
under mild reduction, manganese becomes manganous (Mn++) 
resulting as a weak, pale yellow color. Pink, or flesh-color, is a 
resulting color with a mixture of both oxidized purple and 
reduced pale yellow. 

In a reduction atmosphere, due to the presence of excess car- , 
bon from incomplete burning of firewood fuel, free carbon is 
created in the form of smoke and carbon monoxide. Carbon ' 
monoxide becomes chemically active at high temperatures ren- 
dered in a glass furnace, and the carbon monoxide will seize 
oxygen from any available source to change into the more sta- 
ble form of a carbon gas, carbon dioxide (CO + 0 = COz). In 
seeking oxygen to stabilize itself, the carbon monoxide mole- 
cule seizes oxygen present in the metallic oxide glass colorant. 
This reduces the amount of oxygen present in the coloring 
oxide molecule, which results in a different color from the oxi- ; 
dized state of the molecule. Manganic purple Mn+++ is 
reduced to (with one of its "oxygens" [+I combining with the 
carbon monoxide molecule and changing to carbon dioxide) 
manganous pale yellow Mn++. 
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In summary, two major variables determine the color of the 
glass: first, the presence of the coloring metallic oxides; and 
second, how those oxides react under the various states of 
redox atmospheres (oxidation/reduction) in the melt chamber. 

PART 11. DIRECTIONS FOR THE MANUFACTURE 
AND COLORING OF STAINED GLASS ACCORD- 
ING TO THEOPHILUS AND ERACLIUS 
"...and I saw the sanctuary filled with a variety of all kinds of 
differing colors, displaying the unity and nature of each pig- 
ment." (Theophilus, Prologue to The Second Book, The Art of 
the Worker in Glass.) 

Few written records on the fine arts survive from twelfth- 
century medieval Europe. Fortunately there exist two medieval 
texts, written more than three-quarters of a millennium ago, 
which stand as landmarks for our knowledge of medieval 
stained-glass technology in northern Europe. Theophilus's 
Book 11 7'he Art of the Worker in Glass, in De diversis artibus, 
and the twelfth-century glass recipes found in Book 111 of 
Eraclius's De coloribus et artibus Romanorum reflect the 
burgeoning interest in this new art form.3 These texts were not 
written by scientists, glass engineers, or art historians, but by 
practicing studio artisans during a period that has been regarded 
by historians as a "renaissance," not only in the arts but in all 
aspects of culture: philosophy, theology, politics, literature, sci- 
ence and te~hnology.~ Both works are successively indebted in 
part to traditions that can be found in the literature of earlier cul- 
tures; however the Eraclius is a more conservative collation of 
collections of past recipes, whereas Theophilus' work has the 
reliable contemporary voice of an author who aimed at provid- 
ing a practical manual for the workshop artisan.' 

Art historians find a bewildering number of theories on 
medieval methods of coloring glass, and the available literature 
gives contradictory and imprecise information based on little 
documentation for the glassmaking or coloring process. 
Numerous authors incorrectly have described the procedure for 
coloring medieval glass as a simple operation of adding a spe- 
cific metallic oxide to a melting batch of clear glass to obtain 
the desired color. Glass coloring directions found in the 
medieval artist handbooks written by Theophilus and Eraclius 
give quite a different account than that presented in art histori- 
cal literature. The twelfth-century authors suggest that no col- 
orants were added to the glass recipe of beechwood ash and 
sand, except for copper used for the production of red, and 

3 

some blue and green glass. 
% ' The ancient Mesopotamian and Roman texts give recipes for 

the manufacture of clear glass as a simple two-ingredient for- 
mula of sand and natron plant ash, as well as several recipes that 
call for copper to be added as a colorant in the production of 
green, red, and blue glass. The two twelfth-century texts go 
beyond the earlier works in describing the color-making 
process, for both texts give directions for making various tints 
of yellow, flesh-color, and purple glass. They refer to a specific 
type of vegetable ash used with sand in the recipe for the man- 
ufacture of glass. As mentioned earlier, this ingredient, beech- 
wood ash, reflects a technology particular to northern Europe. 

The Making of Colorless Glass 
The twelfth-century medieval glass texts give recipes for 

making colorless glass. The Eraclius text is not as clear and 
even omits the central ingredient, sand, whereas Theophilus 
gives a more precise recipe: 
Eraclius, Book 111, chapter 7 

"Glass is made with the ashes both of fern and of "faina7'- 
that is, of the small (beechwood) trees which grow in the 
woods. ... Reduce to ashes ... (and) then take two parts of 
fern, and one part "faina" and mix them together .... When the 
whole of the ashes have been well baked, and for a very long 
time, put them into your melting pots with an iron spoon, 
and melt them until they become ~ h i t e . " ~  

Theophilus, Book 111, chapters 1 ,4  
"If you have the intention of making glass, first cut many 
beechwood logs and dry them out. Then bum them all 
together ... Then take two parts of the ashes I have spoken of 
before, and a third part of sand ... and well mixed together ... 
(put them in a furnace), so that the glass, formed by the 
fusion of ashes and sand may be fully melted."' 

The Making of Blue, Red, and Green Glass 
Eraclius gives recipes for making both red and blue glass by 

adding copper to the mixture in Book 111, chapter 7: 
"If you wish (the glass) to become red ... take copper fil- 

ings, bum them until they are reduced to powder, and throw 
them into your melting pots; and this will make red glass, 
which we call "gallien~m."~ 

Green glass you will make thus. Throw, of the same pow- 
der of burnt copper (see above) into your melting pots, as 
much as you think proper, and stir it, and it will be green."9 
Extant copies of Theophilus's De diversis artibus do not 

give directions for making red, green, or blue glass. However, 
some Theophilus manuscripts list in their tables of contents 
chapters concerning glass coloring. They are titled, The 
Pigments -that are Made from Coppec Lead, and Salt, Green 
Glass, Blue Glass, and The Glass Called Gallien (or red glass). 
I suggest that the missing chapters of Theophilus did in fact 
direct the use of copper as a deliberately added ingredient in the 
production of green, blue and red glass. 

The first title of the four chapters, The Pigments that are 
Made from Copper; Lead, and Salt, can be interpreted as using 
copper for a coloring agent to produce the colors mentioned in 
the three subsequent chapters' titles. Copper in oxidation 
becomes cupric oxide and produces blue. Under reduction, col- 
loidal cuprous oxide crystals produce red. When the reduced 
colloidal cuprous oxide is allowed to come into contact with 
oxygen while still chemically active (i.e. under a melt fire), the 
red crystals dissolve, and under re-oxidation cuprous oxide in 
solution results in a green color being produced. During the 
Middle Ages the term "glassmaker salts" meant plant ash used 
in the recipe to make glass." The remaining ingredient, lead, 
was often added to the melt crucible as a fluxing agent, partic- 
ularly in the manufacture of "crystal" glass wares. Thus all the 
ingredients given in the title to the first missing chapter could 
be used to produce the colors given in the titles of the follow- 
ing three chapters. 
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The Making of Yellow, Flesh-Color, and Purple Glass 
The texts of Eraclius and Theophilus not only give directions 

for preparing colorless glass and using copper as a glass col- 
orant, but both give directions for producing yellow, flesh-color, 
and purple glass. However (with one exception that I believe to 
be in error), the two texts call for no colorants to be added to the 
colorless composition in making these three colors. 

Book 111 chapter 7 of Eraclius gives the following recipe for 
yellow, purple, and flesh-color: 

"Yellow glass is thus made. Take raw ashes, and put them 
into the melting pot and melt them, and throw a little sand 
in with them, and a little, if I am not mistaken, of the pow- 
der of copper, and stir the whole together; and it will make 
a yellow glass, which we call "cerasin." Purple and mem- 
branaceum (flesh-color) are made differently, with the 
ashes of the beech-tree, which are baked like white ashes, 
and put into a melting pot, and melted and boiled until they 
bum to a purple color. While the glass is boiling, stir it about 
frequently, like the other glass, as we have said before. 
When you see it turn to a purple color, take that quantity you 
like of it, and do whatever you like with it, until you see it 
turn pale. From this pale color it changes to another color, 
which is called membrum (flesh-color)"" 
Again, the Eraclius work appears to be a less reliable source. 

Oddly copper is mentioned as a colorant for yellow; however 
the author's quandary about this ("if I am not mistaken") 
prompts uncertainty about its validity. Eraclius continues, stat- 
ing that beechwood ash and sand, the same materials used to 
make colorless glass, can also produce purple glass. When fired 
for an undetermined duration, this purple changes to a flesh- 
color. The Theophilus tract also gives directions on how to pro- 
duce these three colors in Book 11, chapter 7, Saffron yellow 
glass: 

"If you see (the glass in) a pot changing to a saffron yellow 
color, heat it until the third hour and you will get a light saf- 
fron yellow. Work up as much as you want of it in the same 
way as above. And if you wish, let it heat until the sixth hour 
and you will get a reddish saffron yellow. Make from it what 
you ~hoose.'' '~ 

Theophilus, Book 11, chapter 8, Purple glass: 
"But (alternatively) if you see (the glass in) any pot happen- 
ing to turn a tawny color, like flesh, use this glass for flesh- 
color, and taking out as much as you wish, heat the remain- 
der for two hours, namely from the first to the third hour and 
you will get a light purple. Heat it again from the third to the 
sixth hour and it will be a reddish purple and e~quisite."'~ 

Theophilus does not mention copper as a colorant in the yel- 
low glass recipe. Both of Theophilus's instructions on yellow 
and purple glass, like Eraclius's purple recipe, give no indica- 
tion that a coloring oxide should be added. The recipes rely 
solely on the beechwood ash and sand mixture, the same recipe 
to make colorless glass. As with Eraclius, Theophilus simply 
states that changes in the duration of the melt will produce var- 
ious colors. In reality, it is the change in the furnace's atmos- 
p h e r ~ x i d a t i o n  and reduction cycles-and the duration that 
account for the color changes. The table below summarizes 
both author's instructions. 

FURNACE FIRING CYCLES FOLLOWING 
ERACLIUS AND THEOPHILUS CONCERNING 

PURPLE, FLESH-COLOR, AND YELLOW COLORS 

(OXIDATION) <-> (REDUCTION) <-> RE-OXIDATION 

Eraclius, Book 3 
gxpk M n u +  4 

pale (yellow) color Mn++ 4 

flesh color (neutral/slightly reduced) 

Theophilus, Book 11, Chapter 8 
c f l e sh  color (neutraVslightly reduced) 

(pale yellow) 
c l i g h t  purple 

purple Mn+++ 
Theophilus, Book 11, Chapter 7 

saffron yellow (Fe+++ & M n u )  -+ 
light saffron yellow 4 

reddish yellow (+ 

purple*) 

* If allowed to continue towards re-oxidation, purple would appear 
(purple Mn+++ overpowers the yellow Fe+++). 

Eraclius and Theophilus gave instructions to observe the 
color changes in the glass during the firing. With the intense 
heat of a glassmaker's furnace, the crucibles in the melt cham- 
ber would be in a blinding light, and the molten glass inside 
them would be thick and opaque. One assumes the medieval 
authors refer to "test dips" for observations, as is customarily 
done in modem studio practice. 

Eraclius begins with a "clean" oxidation flame producing 
manganic purple, which then gets "dirtier" with a resulting 
manganous flesh-color under neutral to slightly reduced condi- 
tions. In Theophilus's Chapter 8 the firing order is reversed. 
Theophilus's Chapter 7 describes a firing that begins with neu- 
tral to slightly reduced to a partial re-oxidation, which, as it 
progresses, adds a reddish "tint" to the yellow from the devel- 
oping purple. Although it is difficult to know what Theophilus 
means by "saffron yellow" and "reddish saffron yellow," it 
would seem that his reference to "saffron" is a special yellow, 
a gold-yellow, not the manganous pale yellow of Chapter 8.14 

t 

Theophilus probably added the direction for this gold-yellow 
glass as it would had been, given the technology, a prized color 5 

to achieve. Gold-yellow would had been difficult to achieve 
since it dealt with both colorants at the same time and required 
a delicate balance between the various oxidation and reduction 
states. 

Beechwood Ash as the Raw Material Responsible for 
Colorless, Purple, Flesh-Color, and Yellow Glass; and Copper 
as the Added Colorant for Red, Blue and Green Glass 

Admittedly, the directions from these handbooks seem 
improbable due to their simplicity. The recipes suggest that 
colorless, purple, flesh-color, and yellow glass can all be 
derived from a single formula of two parts beechwood ash and 
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one part sand, and that by adding copper to this recipe, red, 
blue, and green glass can be made.I5 The explanation of this 
phenomenon is due to the chemical make up of sand, beech- 
wood ash, and copper. Beechwood ash contains all the ingredi- 
ents to produce nearly every color (except red [copper], and 
some types of blue [cobalt or copper], and some types of green 
[copper]) found in twelfth-century and early thirteenth century 
windows.I6 

Analyses of twelfth-century potassium-based stained glass 
published in the Corpus Vitrearum Newsletter show that 
medieval glass from this period contains roughly 50 to 60 per- 
cent silica, 15 to 20 percent lime, 15 to 20 percent flux and 
roughly 5 per cent other oxides-among these the colorants.17 
The two raw materials given in medieval glassmaking recipes 
can account for these four ingredients. Sand provides the silica 
and the beechwood ash contains the fluxing agents, lime, and 
colorants. From eight analysesl8 of European beechwood 
(Fagus sylvatica L.) it is shown that the fluxing agents of potas- 
sium and sodium were both present-potassium being consid- 
erably higher in relative concentrations when compared to the 
sodium. The analyses showed potassium oxide with concentra- 
tions of 26 to 19 percent and sodium oxide levels ranging only 
from 2 percent to slightly under 1 per cent (hence beechwood 
recipe making a potash glass type). Lime (calcium oxide) was 
analyzed as ranging from 41 to 33 percent--or roughly one- 
third the total make up of the ash. 

The analyses also show that beechwood ash contains rela- 
tively high proportions, when compared to other European tree 
ash, of manganese and iron-the two oxides responsible for 
many of the colors found in medieval stained glass. Analyses 
indicate that manganese and iron vary considerably from sam- 
ple to sample (manganese carbonate readings of 12.97 percent, 
6.91 percent, 5.08 percent, 4.5 percent, 4.28 percent, 4.23 per- 
cent, 1.99 percent, 1.07 percent, and 0.18 percent; and iron with 
readings of 3.32 percent, 2.27 percent, 1.26 percent, 1.25 per- 
cent, 1.15 percent and two samples showing 1.00 percent). Iron 
can also be found as a minor contamination in sand. 

Copper apparently does not exist in any appreciable amount 
in beechwood ash. Its levels were negligible in the analyses 
(three readings having trace amounts and two readings of 0.03 
percent and 0.008 percent copper oxide). This confirms why 
the medieval texts call for the addition of copper as a coloring 
agent to produce certain colors. 

The chemical composition of beechwood ash varies consid- 
erably due to environmental variations-soil, parts and age of 
the tree, and seasonal growth cycles. This variation can pro- 

.* duce different colors of glass at the glasshouse due to the dif- 
fering amounts of manganese and iron in each batch of beech- 
wood ash. With such extreme variations in beechwood ash, it 
is no wonder that the medieval glassmaker produced an array 
of colored and colorless glass. 

Simulated Medieval Glass Experiment from Recipes Based 
on Chemical Analyses of Twelfth-Century Stained Glass 

From published chemical ana ly~es '~  of twelfth-century 
potash stained glass, I have found that the chemical make-up of 
d l  the samples was remarkably similar-xcept for certain 
blue, green and all red glass, which contained much higher lev- 
els of copper. This homogeneity seems to verify the twelfth- 

century authors' directions of a single recipe that produced the 
variety of colors found in stained glass with only copper added 
for certain colors. 

To evaluate the writings of the medieval authors, a series of 
glassmaking experiments was conducted. The glass recipes 
used in the experiments were based on modem chemical analy- 
ses derived from twelfth-century samples at York, Chartres, 
and Canterbury  cathedral^.'^ The analyses showed that all the 
samples contained manganese and iron, and the Canterbury 
samples of red, blue, and green also contained copper. Each 
sample was fired in many oxidation and reduction conditions 
and produced the following colors: 

RESULTS OF TEST FIRINGS 
OF SIMULATED MEDIEVAL GLASS 

(using recipes based on chemical analyses of twelfth-century stained glass) 

Recipe (+ copper Sample Colors Obtained (from several test firings, 
under present) Color varying conditions of oxidation and reduction) 
York Purple Purple, pale yellow, flesh-color 
Chartres Flesh Purple, pale yellow, flesh-color 
Chartres Yellow Light green, pale blue, brown, aqua green 

(gold-yellow') 
Canterbury Colorless Light green, pale blue, brown, aqua green 

(colorless') 
Canterbury (+) Blue Blue, red, green 
Canterbury (+) Red Blue, red, green 
Canterbury (+) Green Blue, red, green 

'gold-yellow and colorless fired with difficulty, see text 

The results of the test firings showed that samples not con- 
taining copper fired in a wide variety of colors, due to their 
manganese and iron contents, under various states of oxidation 
and reduction. If a sample was high in manganese-relative to 
the iron-as in the case of the York purple and Chartres flesh, 
it fired to purple in oxidation (manganic Mn+++), a pale yel- 
low under mild reduction (manganous M n u ) ,  and flesh-color 
or pink (a very pale purple) if the mixture was of both man- 
ganic and manganous (in such a case, the atmosphere must lean 
toward a slight reduction because only a small amount of the 
oxidized purple was needed to "tint" the reduced pale yellow to 
pink flesh-color). 

A sample high in iron, relative to manganese-as in the case 
of Chartres yellow and Canterbury colorless-resulted in its 
oxidized ("femc" Fe+++) colors of pale yellow or brown; and 
in its reduced ("ferrous" Fe++) color of pale blue; and with an 
equilibrium between the two states (femc yellow and ferrous 
blue mixed) color of green. 

Samples that contained copper-as in the case of 
Canterbury blue, red, and green-resulted in oxidized ("cupric 
oxide" Cu++) blue; strongly reduced ("colloidal cuprous 
oxide" CuzO) red" and after a slight re-oxidation ("cuprous 
oxide in solution" Cu+) blue. 

By varying the manganese and iron levels slightly in the 
original formulas many intermediate colors resulted in addi- 
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tional test firings. Tan, greenish yellow, olive green, and bluish 
purple were produced from non-copper formulas. However, the 
test firings of glass which contained copper were limited to 
only three colors-blue in oxidation, red under reduction, and 
green with re-oxidation. Apparently the relative levels of cop- 
per present overpower the coloring ability of any manganese 
and iron. 

Strong yellow glass (such as the gold used for halos or 
crowns in stained glass compositions) and colorless glass were 
difficult to achieve. If iron undergoes a strong reduction, a 
strong amber results which is too opaque for the luminous gold 
color. But, if the right amount of manganese is present, it will 
inhibit the reduction, thus resulting in the lightening of the 
amber. To achieve gold color, both the atmosphere and the 
amounts of iron and manganese involved must be in a rather 
delicate balance.22 

Colorless glass was also difficult to produce. As stated 
above, iron when fired with an equilibrium between femc and 
ferrous states produces green, and manganese when fired with 
a mixture of both manganic and manganous states (under slight 
reduction) produces pink. For colorless glass to be produced, a 
balance between two oxides and the atmosphere in the furnace 
(a balancing act between a little reduced iron and oxidized 
manganese on one side and a lot of oxidized iron and reduced 
manganese on the other) must be achieved-the manganese 
pink has to be offset by the greenish color of the iron. These 
complementary colors cancel each other's coloring properties, 
and colorless glass (actually a grayish glass, or grisaille) 
results." Due to the difficulty in producing yellow and colorless 
from beechwood ash and sand, these two colors were of limit- 
ed use in the twelfth and early thirteenth centuries as will be 
discussed in detail below. 

In summary, the glass firing experiments showed that two 
major variables determined the color of glass. First, the pres- 
ence of the coloring agents manganese and iron (or added cop- 
per), and second, the conditions of the atmosphere in the melt 
chamber under various states of oxidation and reduction. 

Medieval Glass Experiment from a Twelfth-Century 
Recipe and Fired in a Simulated Medieval Glass Furnace 

The stained glass industry in medieval times, as today, was 
divided into two types of labor: the glasshouse with its glass- 
makers and the designing 
atelier of studio crafts- 
men. Northern Euro~ean 
glassmakers who pro- 
duced stained glass were 
an itinerant group of 
craftsmen, who moved 
from one isolated wood- 
land site to another, after 
clear-cutting the beech- 
wood stands. The 
medieval glasshouse was 
an around-the-clock 
operation, and records 
show that a single fur- 

cords of wood during a 220-day season (glasshouses usually 
ceased firing during the heat of the summer). With such a high 
consumption of firewood, the glasshouse was located necessar- 
ily in temporary woodland sites. Transportation was one of the 
most costly factors in medieval society, and roads were not 
always available for the transportation of firewood out of 
sparsely populated forest regions. The insatiable appetite for 
firewood, which felled vast woodlands, led to the transient 
nature of northern European glassmakers. Sheet glass, not fire- 
wood, was transported to the atelier at the church or cathedral 

During the Middle Ages there was no scientific knowledge 
of oxidation and reduction atmospheres. Compared to modem 
glassmaking technology, medieval technology would seem to 
lack the sophistication to control the operation of the glass- 
melting process. However, this view discredits the existence of 
a body of knowledge built over centuries of tradition. Firing 
procedures, in what today we would call oxidation and reduc- 
tion cycles, were learned from a cumulative body of knowledge 
passed down by oral tradition. Handing secrets of glass manu- 
facturing and firing procedures down from generation to gen- 
eration within close-knit families was the practice during the 
Middle Ages, and to some degree this clannish nature contin- 
ued well into the nineteenth century. This past culture is now 
lost to us and only occasionally are we able to glimpse its 
empirical wisdom. 

Fortunately, the Eraclius and Theophilus texts give direc- 
tions for constructing the glass furnaces, built of local field- 
stone and clay mortar for one long, continuous season, used in 
northern Europe for sheet glass manufacture. Eraclius's furnace 
design contained a two-level melt fumace with two attached, 
but not connecting, subsidiary furnaces for fritting and anneal- 
ing.z Theophilus's description however, allots two-thirds of the 
work furnace to the melt chamber, with the last third as a con- 
necting, but independent, frit furnace. He describes the con- 
struction of two separate furnaces to be used for the annealing 
and for the flattening of glass into sheetsz6 

In all northern glasshouse designs the ground level con- 
tained the firebox and the upper level functioned as the melt 
chamber where the glass was worked.27 With the fire on the 
ground level, flames and heat enter the upper level through an 
opening in the melt chamber's floor. Flames and fumes would 

A GLORY HOLE 
6. RREBCX 

nace at a glassmaking 1 I 
site consumed 500 to 700 Fig. 1: Plan of replicated medieval g h s  f u m e  constructed by author (adapredfrom Kenyon, Blunden j Wood sire) 
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Fig.2: Replicated medieval glass furnace constructed by author (photo: D. ~ o y c e - ~ 0 1 1 )  

then exit through one of the nearby "glory holes" from which 
the glass blowers would work. 

Medieval texts and drawings do not refer to or show chim- 
neys on glass furnaces. This fact is important since modem 
glass furnaces and ceramic kilns accomplish reduction by 
starving the burner of air and reducing on the draft by partially 
closing the damper in the flue of the chimney. This closing 
down of the draft creates a back pressure inside the melt cham- 
ber, holding the reduction atmosphere in the chamber which 
promotes the reduction of the metallic oxides. How then was 
the chimneyless medieval furnace 
controlled? 

Having had experience in building 
and firing wood-fueled pottery kilns, 
I constructed a wood-fueled glass fur- 
nace according to medieval design 
and materials to see if both oxidation 
and reduction atmospheres were pos- 
sible in a chimneyless design (Figs. 1 - 
2). My furnace was based on the pro- 
totype of a glassmaking medieval fur- 
nace at Blunden's Wood, Surrey, 
England. The design was chosen 
because it is the earliest datable fur- 
nace (early fourteenth century) used 
for ordinary window glass. 
Construction followed a sequence 
suggested by G. H. Keny~n.'~ Since I 
did not have an available work force 
or the resources of a medieval 
glasshouse, I adjusted the test furnace 
to half-scale. The construction and 
firing of the furnace can be found in 
my article, The Colors of 

of Glass Studies 36 (1994):71-80. 
Eraclius and ' Theophilus give 
recipes to make glass colors that 
require firing in both oxidation and 
reduction. How did medieval glass- 
makers control the furnace atmos- 
pheres during firing? Were furnace 
atmospheric conditions brought 
about by chance, or did the glass- 
maker have some control over 
them? Primary source literature 
gives no indication on how this 
would be accomplished, and it may 
be assumed that the actual furnace 
operations were more an empirical, 
intuitive experience, something not 
taught "by the book." 
In order to test if the medieval fur- 
nace could be controlled to fire both 
oxidation and reduction, I conduct- 
ed a series of test firings in my 
model furnace of medieval design 
(Fig.3). My glass recipe followed 
medieval practices for production of 

blue and red glass (one part sand, two parts beechwood ash, 
and a five per cent addition of copper in the form of filings). 

The results of the firing revealed that it was possible to con- 
trol the furnace to produce both oxidation blue and reduction 
red from the same recipe. There was little problem in oxidation 
firing as long as stoking was done carefully to keep a clean 
flame. Stoking the firebox too fast would cause smoke, thus 
interrupting the oxidation process in the melt chamber. 

Reduction required modifying the furnace and fuel once the 
desired maturing temperature had been reached. A damper was 

Romanesgue Stained Glass, Journal Fig.3: Firing of replicated medieval glass furnace by author (phio:  D. ~oyce-ROW 
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made by temporarily blocking three-quarters of each glory hole 
with clay and crucible shards. This induced a light back-pres- 
sure, holding a reducing condition within the melt chamber. 
With the glory holes partially blocked, the maturing tempera- 
ture (1 180" to 1200" C.) was held for one hour. During this 
period the ashes were then raked and green fagots replaced the 
beechwood firewood. This unseasoned fuel created chemically 
unstable carbon monoxide in the atmosphere which, when 
seeking to stabilize itself in the form of carbon dioxide, reduced 
cupric oxide to colloidal cuprous oxide. 

This procedure was continued every minute for a quarter of 
an hour. During each of these reduction soaking periods notice- 
able dark smoke escaped from the partially-blocked glory 
holes. A brief drop in temperature of about 20" C. was record- 
ed by a pyrometer, whose probe was inserted in a small open- 
ing near one of the glory holes. At the conclusion of the reduc- 
tion soaking cycles, the firebox mouth and the small remaining 
openings in the glory holes were then sealed with stones and 
clay to prevent re-oxidation. 

This practice of blocking the glory holes as a furnace proce- 
dure has precedent in the firing directions of Renaissance glass 
texts of Biringuccio and Agricola. In the Pirotechnia (1540), 
Biringuccio directs the following: 

"When they (crucibles) are well heated ... and the remaining 
opening (glory hole) of the furnace is partially built up with 
clay, making two small holes from one large so that the 
worker can take out the glass with his tube from whichever 
vessel (crucible) he wishes in order to work it."29 

Agricola, in his De Re Metallica (ca. 1556), states: 
"Afterwards they close up all the windows (glory holes) 
with lute and bricks, with the exception that in each there are 
two little windows left free; through one of these they 
inspect the glass contained in the pot, and take up by means 
of a blow-pipe ..."'O 

Theophilus gives the following instructions for a kiln operation 
used to bake on gold leaf and pigments used in glass painting: 

" ... they put (the goblet) in the kiln in which painted glass 
for windows is fired and ... light a fire of beechwood that has 
been thoroughly dried in smoke; and when they have seen 

. the flame penetrating the goblet long enough for it to take on 
a slight reddening, then immediately throw out the wood 
and block up the kiln until it cools itself."" 

Tivelfth-Century Soda Glass and 
Theophilus's "Byzantine" Blue Glass 

Recent research3' has determined that not all twelfth-centu- 
ry northern stained glass is potassium type, but has shown a 
small percentage of glass (less than one percent), predomi- 
nately blue in color (with a few pieces of other colors such as 
green, red, and yellow), was made from a sodium-based recipe. 
This anomalous soda glass not only differs from the potash 
glass in its base composition, but also in its colorant, for it uses 
cobalt to produce blue. Cobalt was seldom used in the West 
until the seventeenth century. However, cobalt has a long tradi- 
tion as a coloring agent in Eastern and Byzantine glass and 
ceramic traditions. 

This mysterious soda glass has been found at many sites, 
notably York Minster in England and Saint-Denis and Chartres 
in France. The soda glass compositions at each site are chemi- 

cally similar and compare favorably with ancient glass pro- 
duced in the Mediterranean basin. The homogeneity of these 
remarkable pieces would suggest that they were made in the 
south and imported as cullet to the north. A recent archaeolog- 
ical research team discovered an eleventh-century Byzantine 
Greek or Islamic merchant ship submerged off the coast of 
Turkey in Aegean waters whose cargo consisted of several tons 
of blue, green, and amber soda glass cullet." 

This imported southern European soda glass, predominately 
blue in color, did not escape the notice of Theophilus. In his 
Book 11, chapters 12 and 13, he discusses the production of var- 
ious kinds of mosaic and glass vessels. Of the latter he states 
(my emphasis): 

"There are also found various small vessels in the same col- 
ors, which are collected by the French, who are most skilled 
in this work. They even melt the blue in their furnaces, 
adding a little of the clear white to it, and they make from it 
blue glass sheets which are costly and very useful in win- 
dows. They also make sheets out of their purple and green 
glass in the same way." 

And directly following in the next chapter Theophilus continues, 
"The Byzantines (Graeci) also make costly drinking goblets 
out of the same blue stones, embellishing them with gold in 
this way." 

I believe that Theophilus's reference to the blue stones refers 
to cobalt colored cullet. Not only Theophilus praised this blue 
glass, but after the 1194 fire at Chartres, certain blue glass frag- 
ments from the ruins were so highly valued that they were 
saved and reused in the thirteenth century." 

This twelfth-century soda glass has led to widespread mis- 
conception among nineteenth and twentieth-century historians 
on the use of color in twelfth-century stained glass, particular- 
ly with regards to a remarkable blue light emanating from 
Chartres' twelfth-century west windows. These historians 
based their color theories on visual analysis alone, and failed to 
understand the physical evidence. Sodium-based glass is more 
resistant to corrosion than the usual northern European potassi- 
um glass. This soda glass, therefore, appears much brighter in 
its present twentieth-century environment (pre-1973), when 
compared with neighboring pieces of potash glass in other col- 
ors- colors toned down by centuries of pollution that caused 
opacity. Prior to the 1973-1976 cleaning and restoration of the 
west windows of Chartres, blue light, streaming from the rela- 
tively "clean" soda glass pieces, predominated. After Chartres' 
restored cleaning of the windows, the light tipped back toward 
red and some yellow as it would had been seen in its original '+ 

environment. 

Twelfth-Century Cistercian Grisaille 
The supposition that the Cistercian Order's use of "less 

expensive" @saille glass was a reaction to Cluniac extrava- 
gance in their use of "costly" colored glass is a modem myth. 
As previously stated, modem art historians have assumed the 
medieval glassmaker first produced a colorless glass batch to 
which coloring oxides could be added. The results of my exper- 
iments have shown that in the twelfth-century colorless glass 
would have been one of the most difficult "colors" to produce. 
Because of this difficulty, twelfth-century grisaille would be 
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rare and presumably its cost must have been higher than many 
I of the more easily produced colored varieties. This would sug- 

gest that the Cistercian ordinance of 1134, which forbade the 
use of colored glass and stipulated that grisaille was only to be 
used in windows of its monasteries, was not based, as some 
modem authors ~uggest, '~ on a reaction against monetary 
extravagance, but on other considerations such as the need for 
austerity of color as part of a larger aesthetic concerning purity 
and unity of design. 

Twelfth-Century Technology's Limited Color Palette 
Glass that depended on manganese and iron for colorants 

was not easily predicted since the chemical make-up from 
batch to batch of beechwood ash was unpredictable. Although 
the medieval glassmaker would not have known the relative 
percent of iron and manganese in the beechwood and sand mix- 
ture, he could observe the color in a batch of glass, and then 
have the option of producing a limited range of predetermined 
colors by manipulating the glass furnace's atmosphere. On the 
one hand, if the beechwood and sand mixture were high in iron 
relative to the manganese, the glass would most likely result in 
pale green, pale blue, dense amber, brown or aqua, according to 
how the furnace was controlled. On the other hand, if the raw 
materials had ample manganese relative to the iron, the glass 
would most likely result in amethyst, pale yellow, purple or 
pink, again depending on how the furnace was controlled. 

The predominance of certain colors used in twelfth-century 
and early-thirteenth century stained glass windows is a result of 
the color-making technology of that period. The Middle Ages 
preferred a palette of intense, bright colors, as can be seen 
today in manuscript illumination and from pigment remains on 
architectural sculpture. This preference for a palette of frank, 
bright colors can not be realized in the weak "soda-bottle" 
greens, the "beer-bottle" browns, the "milk-of-magnesia-bot- 
tle" purples, or many of the pale colors that are easily achieved 
with manganese and iron colorants. Gold-yellow and colorless 
"colors" would have been admired for their brilliance, but they 
would had been technically difficult to produce. Copper as a 
colorant, however, could produce the intense, bright colors one 
finds in medieval painting. 

Copper red and blue glass could easily be achieved with cer- 
tainty, when compared to the manganese- and/or iron-derived 
colors. This ease in producing redM and blue can account for the 
predominant color schemes used during the twelfth century 
such as can be seen at Saint-Denis, Chartres and Canterbury 
cathedrals. 

Gothic Technology Produces a New Color Palette 
During the thirteenth century, the previous century's domi- 

nant color palette for red and blue was replaced with two col- 
ors the earlier period had difficulty in producing: gold-yellow 
and colorless. This was accomplished by two new technolo- 
gies-silver stain and "glassmaker's soap." 

Silver stain allowed a piece of weakly colored glass to be 
partially or completely transformed to different tones of yel- 
lows. The new technique (discovered in Europe between 1276 
ind 1279, and spread quickly throughout the Continent3') was 
simple-paint a mixture of ground silver oxide, sulfide of anti- 
mony, and a little ochre to areas where yellow was desired and 

then fuse it in a furnace under low heat. To manufacture color- 
less glass, an additive to the glassmaking recipe of "glassmak- 
er's soap,"-that is, the deliberate addition of manganese 
oxide, probably in the form of pyrolusite (the natural occurring 
mineral of manganese dioxide)-would cancel out the coloring 
ability of the iron present in the batch recipe.38 

By the end of the thirteenth century technology increased 
the range of possibilities available to the artisan, and with this 
a new aesthetic followed. The deep reds and blues, so prevalent 
in Romanesque churches and cathedrals, yielded to the translu- 
cent grisailles and yellows of the Gothic age. This, with the 
new architectural developments in engineering, created the 
spacious, airy setting of Gothic churches 
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own (and the technology of this period made grisaille of) regu- 
lar transparency." L. Grodecki, Stained Glass in French 
Churches (Paris, 1948): 25. Q 

Page 23 

SAINT-DENIS STUDIES 
COULD SUGER HAVE BUILT THE CHOIR OF 
SAINT-DENIS IN FOUR YEARS? 

John James 
Hartley Vale, Australia 

I T HAS BEEN ARGUED generally that Abbot Suger con- 
structed the whole choir of his new abbey church from 
crypt to high vaults in the four years between 15 July 1140 

and 12 June 1144, although he himself claimed that the build- 
ing campaign took only three years and three months. Suger 
wrote in De Administratione that the work was completed 
"...from the crypt below to the summit of the vaults above, 
elaborated with the variety of so many arches and columns, 
including even the consummation of the roof."' This has been 
interpreted to mean the summit of the high vaults "above" the 
altar, and the "roof' mentioned in the text is assumed to be the 
main roof above those same high vaults. 

Sumner Crosby printed a well-known section that showed 
an elevation not unlike Saint-Germain-des-PrCs in Pcaris with a 
false gallery, clerestory, and high vaults.' Yet Crosby was not 
totally satisfied by this, for he wrote that "even my own enthu- 
siasm for Suger's abilities questions the possibility of his erect- 
ing such a complex structure, especially one so novel, in such 
a short time."3 For myself, I have not been happy with the pre- 
vailing view that the Saint-Denis choir was built at breakneck 
speed. My gut feeling, based on experience as a builder and as 
an architect, tells me that it could not have been finished in 
three years and three months, as Suger asserted, or even four 
years as proclaimed in histories of Gothic art. This brief essay 
offers a new reading of Suger's comments on the dates of con- 
struction of the abbey's choir in light of the realities of twelfth- 
century construction practice. 
1. There is no stonework at Saint-Denis above the aisle vaults 

from the 1140s. The twelfth-century stones visible within 
the roof over the vaults all stop at the same level. 

2. Lime mortar needs a certain time to set before the formwork 
under the arches can be struck. This is generally six to eight 
weeks, depending on the temperature. During the winter, 
more time is needed. Even eight weeks would be conserva- 
tive under conditions of snow and frost. Once struck, the 
arches need to be left for at least two weeks to settle before 
being loaded. That is, the small cracks between the vous- 
soirs need to be given time to close up under the weight of 
the stones so that there will be no further creep when the 
cells and walls over them are laid up. Failure to do this will 
result in the arch settling after the stones above have been 
placed, leaving a gap between the two.4 

3. (a) At Saint-Denis, the formwork for the window and vault 
arches in the crypt could have been set up at one time, 
thus limiting the delay at that level to eight to ten weeks. 

(b) The cells for the lower vaults would have needed similar 
setting time, but because they are solid, probably no 
more than six weeks. 

(c) The design in the ambulatory is such that the window 
arches would have been constructed first. When com- 
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pleted with the additional stones over the arches, they 
would have been ready to support the vaults. The delay 
would have been some eight to ten weeks. 

(d) The ribs were next, and as we know from the description 
of the storm, they were "not supported by any scaffold- 
ing nor resting on any  prop^."^ The formwork under 
them would have just been removed and the ribs were in 
the process of settling without props before having the 
cells placed onto them. Delay at this level: eight to ten 
weeks. Since the storm was in winter, January, the longer 
time frame is more probable. 

4. We also need to allow time for setting out, for demolition of 
the old building, and for laying the foundations. Some work 
had already been accomplished by 15 July 1140 when the 
first stones were laid. Let's presume a further eight weeks 
for the other preliminary tasks, including bringing the foun- 
dations up to ground level. 

5. Finally, we have to allow for the erection of vaulting form- 
work, arches, and webs. Though some of this could be pre- 
pared while the walls were being erected, some would have 
taken all available masons and construction gangs away 
from the walls. Let's say four weeks in the crypt, eight in the 
ambulatory, and ten in the high vaults. 

6. Adding these delays together, the work had to pause for a 
minimum of forty-four weeks--eleven months- for the 
construction of the ambulatory alone. But if the galleryltri- 
forium was also built, along with the clerestory windows 
and high vaults above, we would have to expect further 
delays of at least another twenty-six weeks. In a four-year 
project, this leaves only thirty-seven months to complete the 
walls of the lower building, thirty or thirty-one months for 
the entire elevation. 

7. To see if this would have been adequate time to construct the 
whole fabric of a three-story building plus the crypt, let us 
count courses above the ground. From the crypt to the top of 
the ambulatory there are forty-three courses. To the top of a 
hypothetical high vault (scaled to Crosby's drawing), there 
would be about eighty courses. This would allow sixteen 
working days for each course in the first instance, but only 
seven-and-a-half days per course in the second case. 
Remember that the average work week, allowing for 
Sundays and feast days, would have been, at most, five 
days. It does not improve matters that the taller the building 
the more time that is lost in erecting scaffolding, construct- 
ing cranes, lifting stones, and in the general difficulties in 
working at great heights. 
No matter how many people were employed to carve and 

lay one course, often with complex moldings, there is a physi- 
cal limit to the number of men who can work in a given space 
and the number of cranes available, to mention only two among 
many factors. Based on these considerations, the conclusion 
appears inescapable to me that it is extremely unlikely, if not 
impossible, for Suger to have completed the whole choir of 
Saint-Denis to the high vaults in the space of four years. 

So what of the words he wrote? Let us look at each phrase 
separately. 
I." ... to the summit of the vault above ..." Above what? the 

altar or the crypt? If the former, the abbot is referring to the 

high vaults, if the latter, he is designating the vaults of the 
ambulatory. 

2. ". . .with the variety of so many arches.. ." These words do 
not readily describe the simple four-part arrangement of the 
ribs of a main vault. 

3. ". . .and columns.. ." Now where are the columns under the 
high vault? Surely, Suger would have referred to the gallery 
or the clerestory windows. His emphasis on the columns 
suggests that he was writing about the ambulatory. 

4. ". . .including even the consummation of the roof.. ." If Suger 
intends to signal the main roof, this "even" is curious for 
roofs were erected before the high vaults to keep out the rain 
and carry the lifting gear, so it is more likely that that he 
would have used "even" to refer to the vaults. But if the roof 
was a temporary one placed at aisle level so that ritual could 
continue while the upper parts were being completed, the 
word "even" would be absolutely appropriate. There are 
precedents for temporary roofs. 

My sense of the meaning of Suger's ambiguous passage on the 
construction of the Saint-Denis choir is that work was com- 
pleted "...from the crypt below to the summit of the ambulato- 
ry vaults above those of the crypt, elaborated with the variety 
of so many arches and columns, including even the consum- 
mation of the temporary roof." 

If we can accept this argument, then the nature of Suger's 
upper stories remains unknown. He may have intended a sim- 
ple wall and small windows like Saint-Martin-des-Champs, or 
a wooden roof, or any other contemporary solution. He may 
have intended six-part or four-part vaults. Whatever it was to 
be, the choir would have remained, for almost a century, a low- 
roofed and relatively small building without much light, with a 
provisional roof at the same level as the roof over the ancient 
nave and that over the recently completed narthex. I wonder if 
the low ceiling over the choir would explain in part why no 
other master mason copied the wide windows and spaciousness 
of Saint-Denis for another twenty years? 

After Suger's death when the monks withdrew the monastery 
from active participation in the political and administrative 
affairs of the kingdom, the abbey community seems to have 
been content to remain within the unfinished structure. Keeping 
noisy workmen off the site, as we all know from our own build- 
ing operations, would ensure a contented and peaceful life! The 
decision to build a tall clerestory over the choir in the 1230s, far 
from erasing large portions of Suger's church, was a natural one 
that brought the twelfth-century basilica to "a good end." 

NOTES 
1. The translation is taken from Abbot Suger: On the Abbey 
Church of St-Denis and Its Art Treasures, trans. by E. 
Panofsky, 2nd.ed. by G. Panofsky-Soergel, Princeton, 1979: 
48-5 1. The Latin text reads: ". . .quod in tribus annis et tribus 
mensibus totum illud magnificum opus, et in inferiore cripta et 
in superiore voltarum sublimitate, tot arcuum et columnarum 
distinctione variatum, etiam operturae integrum supplementum 
admiserit." In an earlier article, I proposed that the walls and . 
vaults of the chevet were the work of different builders: J. 
James, Multiple Contracting in the Saint-Denis Chevet, Gesta 
32 (1993): 40-58. 
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2. S. McK. Crosby, The Royal Abbey of Saint-Denis (New 
Haven, 1987): 264. 

3. Crosby: 217-218. 

4. See J. James, The Template-Makers of the Paris Basin 
(Leura, Australia, 1989): ch. 4. 

5. Abbot Suger: 108- 109: ". . .praefatos arcus nu110 suffultos 
podio, nullis renitentes suffragiis impingebat, et miserabiliter 
tremuli. . ." *:* 

A STRUCTURAL ANALYSIS OF THE 
CHOIR VAULTING OF THE ROYAL ABBEY 
OF SAINT-DENIS 

Fernando Espinoza 
State University of New York 
College at Old Westbury 

INTRODUCTION 

T HERE ARE SELDOM OPPORTUNITIES to see clearly the 
connections between the arts and humanities and the sci- 
ences; The field of architecture provides many instances 

of the relationship between various disciplines throughout his- 
tory; one such instance is the analysis of features of Gothic 
architecture. 

The structural achievements of Gothic churches were indeed 
remarkable in providing the needed liturgical spaces and light- 
ing conditions, while at the same time appearing graceful and 
awe-inspiring. In other words, the buildings are both practical 
and aesthetically pleasing. However, several collapses and 
accidents documented through the ages suggest that these 
architectural and engineering achievements were sometimes 
accomplished with a considerable degree of luck. 

This study is based on an analysis of the structure of the 
choir at the royal abbey of Saint-Denis near Paris. A calculation 
of the stress contributed by the vault on the piers and columns 
of its choir suggests a lack of static equilibrium. As a result the 
supports tilt in the hemicycle and the ambulatory. The tilt on 
the slender columns in the ambulatory has indeed been 
observed by Sumner McK. Crosby, and described as being 
"almost imperceptible." This lack of equilibrium affected the 
structure, contributing to some cracking and its eventual repair. 
A further calculation of the forces, using as a model the design 
at Notre-Dame of Paris, reinforces the claim by James Acland 
that its vaults achieve a better structural design than those at 
Saint-Denis. 

Throughout history, architects appear to have made fortu- 
itous advances in building techniques on many occasions. One 
can ascertain with considerable certainty that ancient tech- 
niques used by Greek and Roman builders were arrived at by 
trial-and-emor; evidence for exact techniques appears as recent- 
ly as the sixteenth century.' There are of course many examples 
of great engineering feats in antiquity, such as the constant 

slope maintained by the aqueduct of Nimes in southern France, 
built by the Romans in 19 BCE. Over a length of about 50 kilo- 
meters (3 1 miles), and with the height difference between the 
springs and the town of about 17 meters (56 feet), the Romans 
engineered a slope of .34 meters per kilometer or 1.8 feet per 
mile; in other words for every mile of length the height differ- 
ence was 1.8 feet. This constant slope made possible a contin- 
uous flow of water. A quantitative analysis reveals how this 
could have been achieved.' 

Awe-inspiring in their beauty, Gothic buildings offer no less an 
analytical challenge than Roman architecture for they present a 
number of features found in no other structural system. Through 
stunning architectural and engineering advances, Gothic architec- 
ture achieved maximum enclosed spaces while maintaining suffi- 
cient light, a problem that had proved intractable to Romanesque 
 builder^.^ The purpose of this paper is to apply a form of structur- 
al analysis using principles of physics and engineering to try to 
understand one of the most important edifices in the history of 
architecture, the abbey of Saint-Denis, often acknowledged as the 
starting point of the Gothic style in architecture because of the 
striking lightness and delicacy of its choir. 

AN ANALYSIS OF SAINT-DENIS 
The design of the Saint-Denis chevet followed the wish of 

Abbot Suger to display the relics of France's patron saint more 
pro~ninently.~ Its double-ambulatory plan may have been 
intended to facilitate the flow of people coming to see the 
relics. A similar, but somewhat awkward, double-ambulatory 
scheme had been built at Saint-Martin-des-Champs also in 
Paris around 1140 (Figs.12). The vaulting at Saint-Denis 

I I 

Fig.1. Paris, Abbey of Saint-Martin-des-Champs, plan 
(Dehio and von Bezold) 
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Fig. 4. Diagram of rib t o G ( a ) ;  lateral view of ambulatory 
arch (b) with dimensions in meters (not to scale) (Espinoza) 

appears delicate and the choir exceptionally well lighted. These 
characteristics, considered by many essential to the Gothic 
style, may have been achieved at a considerable risk.5 

A structural analysis of the vaulting of the choir at Saint- 
Denis based on the calculation of the compressional stress 
exerted by the vault on the supports will pennit an assessment 
of the building's role as a model for subsequent Gothic devel- 
opments. To begin with, the forces of the vault on the innermost 

I I circle of support, the hemicycle, will be calculated, followed by 
Fig. 2. Abbey of Saint-Denis, plan (Davis, redrawn afrer Crosby) the forces acting on the 

I , middle supports, the 
ambulatory columns 
(Figs.3,4,5). The com- 
pression forces F, and F, 

4 

exerted on the support 
pier are calculated at the 
point where the ribs of 
the vault join it, since it 
is at this point that the 
maximum compression 
will take place.6 All 
diagonal ribs in the 
ambulatory and in the 
chapels are tori of the 
same diameter, while 

I 

I the transverse arches are 
Fig. 3. Plan (a) and diagram (b) of vault showing directions of forces (Espinoza) 



For the transverse arch, (two smaller tori separated by a flat Therefore the total horizontal force acting on the support A will be 

band) we obtain, Ft = 1,571 N + 2,05 1 N = 3,622 N. 
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V = 2 n 2  R rZ = .I42 m3 is the volume of the torus. 
Since there are two, the volume is V = .284 m3. The volume of 
the flat band is V = (15cm) x (15cm) x (s), where the sides of 
the band are determined from a scale of the photogrammetric 
diagram of the vaults of the ambulatory to be 1 5 ~ m . ~  s is the arc 
formed by the band. 

s=Hr and R=255cm, r=7.5cm 
V = .18 m3. Therefore the total volume of the transverse arch is 
V = .284 m3 + .18 m3 = .464 m3. 

5b 

5a 

Ft h 

Fig. 5. Diagram of forces acting on support A and support B in Saint-Denis ambulatory 

The total vertical force due to the diagonal and transverse 
ribs will be F, = 2,893 N + 6,184 N = 9,077 N. The forces 
caused by the vault and ribs from the interior of the chevet are 
going to be mostly vertical due to their height; therefore, the 
contributions from F6, F, and F, all add to the net vertical force 
on the support A, while only F6 contributes a small amount to 
the net horizontal force. 

Using the same figures for the volume, mass and weight of 
the arch as before, one can determine the forces acting on sup- 

Its mass is M = D x V = 1262 kg., 
and its weight is W = M x g = 
12,368 N, which is the force of 
gravity on its mass and g is the local 
acceleration of gravity. Figure 4b 
shows a side view of an arch in the 

' 

ambulatory with the dimensions, the i 

weight of 112 the arch acting at its ,, 

center of gravity, and the two forces 
the arch will exert on the support. 

To calculate these forces the con- , 
ditions of equilibrium are applied: 
1) the sum of the forces must equal 
zero; and 2) the sum of the torques, 
or moments of force must also equal 
zero. 

Each arch supports a weight of 
5,785 N to be in equilibrium (which 
means all the forces add up to zero), 
each of the supports must exert an 
upward force of 112 the weight or 
2,893 N. Therefore the vertical force 
is F, = 2,893 N. 

To determine the horizontal force 
(Espinoza) F,, the second condition of equilibri- 

um is applied to the torques, choos- 
composed of two smaller tori separated by a flat band, and the ing as the pivot (or point of rotation) the midpoint of the key- 
lateral arches are four tori.' stone (k), 

To determine the force exerted by an arch on its supports, (F,) x (.995 m) + (F,) x (2.59 m) - (Fv) x (1.99 m) = 0 
one requires knowledge of its mass and weight. To determine where the rotation is taken to be positive in a clockwise direc- 
the mass and weight of a diagonal arch in the ambulatory, one tion, and negative in a counterclockwise direction. The rotation 
proceeds in the following manner: will be that caused by the torques acting on the arch. 

A torus is a surface obtained by rotating a circle about an axis Substituting the values of the quantities known, 
lying in the plane of the circle but not intersecting it (Fig. 4a). (2,893N) x (.995m) + (F,) x (2.59m)-(2,893N) x (1.99m)=O 
To determine the volume of the torus, one uses the formula: Solving for F,, F,= 1,111 N. 

V=2PR? where R=270cm and r = 9cm Applying the same formalism to the transverse arch gives, 
V = 433,026 cm3 dividing by two (since only 'I2 the torus is FV=6,184N andF,= 2,051 N 
needed), and converting to cubic meters, V = .217 m3. Summarizing the forces acting on support A (Fig. 5a) due to 
Using the density formula, D = M / V and solving for the mass all the arches ending at this point: 
M = D x V, M = (2.72 x 10' kg./ m3 ) x ( .217 m3 ) = 590.3 kg F, = 1,111 N, F2= 1,111 N, F3=2,051 N. 
where the density of limestone is 2.72 x1W kg/m3.s Note that F, and F, are produced by the two diagonal arches or 
The above expression gives the mass of the arch. Its weight will be ribs acting on the support A, F, and F, cancel each other out so 

W = M x g = (590.3 kg. ) x ( 9.8 m / sec2 ) = 5,785 N they exert no horizontal force on the support. F3 is produced by 
using the metric unit of Newtons (N) for the weight. Using a the transverse arch, and F, is produced by the vault arches 
conversion of 1 lb = 4.45 N, 5,785 N = 1,300 lbs (for compar- inside the hemicycle. 
ison, a typical sub-compact car would weigh about 2,500 lbs = Since F, and F, act at right angles they add vectorially to 
11,125 N). F=~F,'+F,' = 1,571 N. 
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Fig. 6. Saint-Denis, vaults of ambulatory and r a d G g  chapels 
cating direction of horizontal thrust on supports (Gall with addition 

port B (Fig. 5b), due to all the arches ending at this point, 

V=.217m3 M=590.3kg W=5,785N 

Each arch supports a weight of 5,785 N. To be in equilibrium 
each of the supports must exert an upward force of 2,893 N 
( F, = 2,893 N). Again taking torques about the midpoint of the 
keystone gives F, =1,111 N. 

The same conditions on the transverse arch of the ambula- 
tory yield F, = 6,184 N and F, = 2,05 1 N. Therefore, F, = 1,111 
N, F2 =1,111 N and F, = 2,05 1 N, are the horizontal forces cre- 
ated by the ribs from the ambulatory on the support B. Adding 
F, and F, vectorially since they make a right angle gives 1,57 1 
N, which, when added to F3 = 2,051 N, gives F,, = 3,622 N. 
This is the total horizontal force exerted on support B by the 
rips from the ambulatory. 

Now the forces from the chapel on the same support are: 
F, = 2,893 N contributed by F,, as well as by F, which are the 
diagonal ribs or arches in the chapel. F, = 6,184 N is con- 
tributed by the transverse arch causing F,. The horizontal com- 
ponents of these forces on B are: 

F, = 1,338 N, F, = 1,338 N and F, = 1,858 N, 
obtained by applying the conditions of equilibrium previously 
used. 

As discussed for the support A, the horizontal forces F, and 
F, exert no net force on support B as they cancel each other out. 
To find the total horizontal force exerted by the chapel ribs on 
support B, F, and F, must be added vectorially since they make 
an angle of about 120 degrees. Making use of the laws of sines 
and cosines for forces that do not act at right angles, one 
obtains a resultant force of 1,338 N oriented in such a direction 
that it will be parallel to F,. This result is a general one obtained 
whenever forces make an angle of 120 degrees, as with F, and 
F,. As seen from Figure 6, the matter of the angle should not 
affect the result significantly, even if off by a few degrees. 

with 
s by .E 

Therefore the total horizontal force on B due 
to the ribs from the chapel will be 

Fh,=F8 + 1,338 N =  1,858 N +  1,338 N =  
3,196 N. 

Finally, the net or total horizontal force acting 
on support B due to both the ambulatory and 
chapel ribs will be 

, F, = F,, + F,, = 3,622 N - 3,196 N = 426 N 

The force F,, is subtracted since it acts in the 
opposite direction to F,,. 

Summarizing all the forces acting on sup- 
ports A and B, one obtains on A: the partial 
vertical force F, and the total horizontal force 
F, = 3,622 N; on B: the partial vertical force F, 
and the total horizontal force F,, = 426 N. 
To F, on A must be added the contributions 

from F., F,, and F,, and to F. on B must be 
added the contributions from F, and F,. The 
horizontal forces are complete as far as the 
forces acting on the supports from the arches 
are concerned. Consequently, the total vertical 
force on A is: 

arrows indi- F,, = 2,893N + 2,893N + 6,184N + 3,457N + 
Cspinoza) 4,052N + 4,052N = 23,531N 

The total vertical force on B is: 

F,, = 2,893N + 2,893N + 2,893N + 2,893N + 6,184N + 
6,184N + 20,792N = 44,732N 

Clearly the net vertical force exceeds the net horizontal one 
at each of the supports. However, since the vertical forces are 
directed into the ground (see Fig. 3b), the support will resist 
these forces quite well, even after adding the contributions 
from F,, F, and F,. This is due to the fact that all the vertical 
forces are compressional, and limestone has a much greater 
limit of compression stress than either tension or shear stress.I0 

The significance of the results is that the horizontal forces 
are shear and tension in their effect on the supports. 
Consequently, as far as the vertical forces are concerned, the 
supports will be in equilibrium; in other words the downward- 
acting forces do not overcome the reaction of the supports. The 
problem lies in the fact that in order to be in equilibrium, the 
supports must not experience a net or resultant force in a hori- 
zontal direction. In other words the sum of all the horizontal 
forces on the supports must be zero. But having applied the 
conditions of equilibrium, we have obtained the result that sup- 
port A experiences a net horizontal force of 3,622 N, and sup- 
port B experiences a net horizontal force of 426 N. 

Therefore, as far as the horizontal forces are concerned, the 
supports are NOT in equilibrium. The problem with the hori- 
zontal forces is their direction, since 3,622 N will be pointing 
inward on support A, and 426 N will be pointing outward on 
support B. Based on the homogeneity of the vaulting, it can be 
concluded that each of the supports will experience a force that 
will be similar to the ones calculated for A and B. To illustrate 
their effect, Figure 6 shows the orientation of these forces on 
the supports. The effect on the whole can be extrapolated from 
the analysis of a single bay." 

Based on these results, there should be a tilt in the supports 
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in the hemicycle and the ambulatory in the direction predicted 
by the arrows in Figure 6. The difference in the values of the 
two resultant forces shows that support A will experience a 
greater horizontal force than support B, however all the sup- 
ports in the hemicycle are similar to A, while those in the 
ambulatory are similar to B. What follows is that the more mas- 
sive support, A will resist this horizontal force better than the 
slender columns that are B. The small value of the horizontal 
force on B should produce a slight deviation of the columns in 
the direction given in Figure 6. This effect was observed by the 
author in 1989 while participating in an NEH seminar on 
Gothic architecture in Paris. The small tilt predicted is consis- 
tent with that observed by Crosby.12 

There is an additional contribution to this small tilting from 
the vertical forces. As can be seen from the total vertical forces, 
the force on the slender support B 44,732N = 10,052 lbs, is 
almost twice that on the more massive support A. The compres- 
sional resistance of limestone notwithstanding, column B will 
experience an even greater shear effect due to this contribution, 
which becomes more pronounced once verticality is exceeded. 

The tilting of the columns must have occurred over time due 
to the continuous effect of gravity on the structure. For this rea- 
son, the effect is more pronounced if the supports are not in 
equilibrium. The disruption of equilibrium seems to have taken 
place in the thirteenth century, when the original columns were 
replaced, and had to be made stronger to support a higher 
choir.'' Since gravity is relentless, it will continue to affect the 

Fig. 7. Abbey of Sainte-Marie-Madeleine, Vbzelay 
(Dehio and von Bezold) 

structure of the choir indefinitely, perhaps even threatening its 
stability in the future. 

SUMMARY 
The results obtained suggest that when certain structures 

were built or rebuilt, the changes made were sometimes incon- 
sistent with the principles of equilibrium in the discipline of 
statics. As pointed out before, a quantitative and exact under- 
standing of statics was not available in western Europe until the 
fifteenth and sixteenth centuries. The work of Leonardo da 
Vinci, Stevin and Galileo had been preceded by Jordanus of 
Nemour in the thirteenth century. However, his treatment of the 
subject was mostly qualitative.I4 

This implies that explicit calculations of the exact forces 
acting on the structure were simply not available in the thir- 
teenth century. A consequence of this lack of knowledge may 
have been the collapse of the vaults of the choir in the cathedral 
of Beauvais in 1284, due among other things to the excessive 
height of the building. As is known, Beauvais was the tallest 
Gothic building ever built. It also shares with other high build- 
ings, those at Amiens and Reims, a single ambulatory. 

In his classic work, Mont Saint Michel and Chartres, 
Henry Adams made a number of interesting observations con- 
cerning double amb~latories.'~ Comparing Saint-Martin-des- 
Champs and Vtzelay (Figs. 1,7) one can see the difference in 
the way the columns are placed to support the weight of the 
choir vault. At Saint-Martin, they are irregularly spaced, while 
in VCzelay both inner and outer columns are evenly spaced. An 
important observation made by Adams concerns the vaulting 
problems involved in building double ambulatories, where the 
spacing between the columns plays a decisive role. 

Fig. 8. Paris, cathedral of Notre-Dame, plan of choir (Aubert) 
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Fig. 9. Chartres, Cathedral of Notre-Dame, plan of choir 
(Dehio and von Bezold) 

A calculation of the forces on support B if the vault design 
of Notre Dame of Paris were followed at Saint-Denis yields: 

F,, = F,(diagonal) + F, (diagonal) + F, (lateral) + F, (lateral) + 
F, (diagonal) + F, (diagonal) 

F,, = 2,893N+2,893N + 10,396N + 10,396N + 2,893N + 
2,893N = 32,364N for the vertical forces. 

F,, = F, +F2+F6+F7 = 233N for the horizontal forces. 

The above results are considerably less than those obtained 
from the actual design of Saint-Denis, which is consistent with 
Acland's claim for the superiority of the design at Notre-Dame 
of Paris. The comparison of the six-force contributions by the 
ribs on the supports when the vaulting is made of interlocking 
triangular segments as in Notre-Dame of Paris, with the eight- 
force contributions of the design at Saint-Denis, yields a 
decrease of nearly 24% in vertical forces, and 50% in horizon- 
tal forces. Eliminating one rib transforms the resulting vault 
segments into triangles that share a hypotenuse; consequently, 
they exert forces on each other rather than on the supports. The 
I I 

Fig. 11. LeMans, Cathedral of Saint-Julien, plcln of choir 
(Dehio and won Bezold) 

Fig. 10. Bourges, Cathedral of Saint-Etienne, plan of choir 
(Dehio and von Bezold) 

Some of the most important Gothic churches share a double 
ambulatory. A comparison of the vaulting of the choirs of the 
cathedrals of Notre-Dame of Paris, Chartres, and Bourges, as 
well as the abbey of Saint-Denis shows that the structure of 
Notre-Dame of Paris, where eliminating one of the diagonal ribs 
in the vault resulted in interlocking mangular segments, provid- 
ed the best solution to the vaulting problems (Fig~.2,8,9,10).'~ 

One reason behind the adoption of a single ambulatory 
scheme may be the height of the buildings. The cathedrals at 
Bourges and Chartres have a double ambulatory but they are 
not as high as Amiens and Reims. The difference in the double 
ambulatories of Chartres, Bourges, and that at Saint-Denis is 
the massiveness of the supports. The supports at Saint-Denis 
are very slender and this gives the choir its exceptional light- 
ness, but it may also be the reason for the lack of equilibrium. 

Fig. 12. Tours, Abbey of Saint-Martin (destroyed), plan of 
choir (Dehio and won Bezold) 



force on the support is greater with the addition of a rib along 
1 this partition. The result of this force reduction is more signifi- 

cant for the horizontal forces since they are the ones that exert 
tension andor shear stress on the supports, and this is tolerated 
less than compressional stress by limestone. 

The effectiveness of the design at Notre-Dame is also appar- 
ent in the technical skill with which the vaulting of the apse was 
addressed by the builders. A comparison of the apses of several 
important buildings having a double ambulatory in Figures 11- 
12, (see also plan of Toledo in Robert Bork's article in this 

J issue) along with Saint-Martin-des-Champs, Saint-Denis, and 
Notre-Dame of Paris (Figs.1,2,8) reveals at a glance an interest- 
ing feature. The number of columns in the inner or first aisle is 
the same as those in the second aisle, or a ratio of 1: 1, except for 
Toledo, Saint-Martin-des-Champs, and Notre-Dame of Paris. 

; Their ratios are 1.67, 1.25, and 1.84 respectively. It can be seen 
that Notre-Dame has the best design in terms of the largest num- 
ber of supports for the vault space that opens up as you extend 
out radially from the first row of columns. Therefore, two fea- 
tures are seen in Notre-Dame that have a clear advantage over 
Saint-Denis; first, an increase in the number of supports for the 
vault and, second, a decrease in the forces on each support 
caused by the triangular segment design. Interestingly, Henry 
Adams describes this arrangement as "mathematically and tech- 
nically perfect," and wonders why it was not repeated by any 
other architect or in any other church!" 
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HOLY TOLEDO: ART-HISTORICAL TAXONOMY 
AND THE MORPHOLOGY OF TOLEDO 
CATHEDRAL 

Robert Bork 
Florida Atlantic University 

I N ARCHITECTURAL HISTORY as in biology, the act of clas- 
sification constrains and informs interpretation. As Darwin 
developed his theory of biological evolution, he relied on a 

taxonomic system inherited from his predecessor Linneas.' 
L i e  many art-historical taxonomies, Linneas's was based on 
the examination of formal similarities. However, while modem 
biologists have been able to confirm and refine Limeas' classi- 
fication scheme using DNA analysis, architectural historians 
have no such tool to endorse their choice of taxonomies. This 
proves all the more true when studying the Middle Ages, a peri- 
od from which all too few explicit statements of artistic inten- 
tionality survive. 

The story of medieval architecture has been constructed on 
an armature of taxonomic categories that-hopefully-reflect 
the perceptions and intentions of that era. Historical plausibili- 
ty of this kind has often been sought in the close analysis of 
details. In the case of Gothic architecture, tracery patterns, 
molding profiles, and stone-cutting techniques have all been 
seen as clues to the links between workshops. Because of their 
direct association with the day-to-day details of workshop prac- 
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tice, these indices provide insight into the creative processes of 
architecture at the "genetic" level. 

A very different taxonomy results when the symbolic reso- 
nance and programmatic intention behind medieval buildings 
are taken into account. Indeed, it is precisely this quality of 
human intentionality that breaks down the analogy between 
biology and art. As Krautheimer demonstrated decades ago, 
medieval builders might emulate a prototype of which they had 
only limited direct kn~wledge.~ Numerous "copies" of Saint 
Peter's basilica in Rome and the Holy Sepulchre in Jerusalem 
attest to this fact. The design of Westminster Abbey evokes that 
of Reims, not because Henry 111's masons were trained in 
France, but because Reims provided the most prestigious 
model for a coronation church. Such formally imprecise refer- 
ences reveal the limitations of the quasi-genetic taxonomies 
described above. Conversely, however, taxonomies based on 
symbolic meaning alone cannot explain the detailed process of 
artistic creativity that makes each building a unique work in its 
own right. 

In an effort to find a fruitful middle path between these 
methodological extremes, historians of medieval architecture 
have postulated the existence of "schools" or "families" of 
buildings related to each other in the broader outlines of their 
design. The three "classic" Cathedrals of Chartres, Reims, and 
Amiens, for example, have often been grouped together 
because of their generally similar features of plan and eleva- 
tion, even though their "genetic" details differ sig~ficantly.~ 
Expanding this taxonomy into an historical narrative, Jean 
Bony saw these buildings as representative of a Chartrain 
school whose dramatic innovations were accepted or resisted to 
varying degrees by builders outside this tradition. Both Bony 
and Robert Branner saw the Cathedral of Bourges as the most 
outstanding alternative to Chartres, an alternative that eventu- 
ally produced a school or filiation of its own.' 

The neatness of this classification scheme breaks down in 
cases of complex artistic synthesis, as the example of Beauvais 
Cathedral demonstrates. Bony saw Beauvais as a member of 
the Chartres series, in large part because of its tall clerestory 
and crisp bay articulation. Branner, however, insisted on the 
resemblance between Beauvais and Bourges, and although he 
admitted that Beauvais did not belong to the immediate "fami- 
ly" of Bourges, he saw Bourges as an important precedent for 
the dramatic pyramidal organization of space seen at Beau~ais.~ 
More recently, Stephen Murray has attempted to liberate the 
first master of Beauvais from the Procrustean bed of the 
Chartres-Bourges classification scheme, arguing for a more 
inclusive picture that takes account of both his bold originality 
and his knowledge of older sources such as Notre-Dame in 
Paris and Cluny III.6 

A rather different challenge to the traditional view of the 
Bourges-vs-Chartres taxonomy has been raised by Jiirgen 
Michler.' Bony, Branner, and most subsequent scholars have 
seen Chartres as the more influential of the two buildings, not- 
ing that the large clerestories, four-part vaults, and simple basil- 
ican elevation of Chartres appears in many later churches, 
while the six-part vaults, pyramidal massing, and smooth exte- 
rior silhouette of Bourges remained relatively rare. Michler, 
however, argues that the cantonated piers of Chartres, Reims, 
and Amiens are residually Romanesque in conception, and that 

Bourges should be seen as more influential than Chartres 
because its rounded piers and vertically integrated articulation 
system herald Rayonnant and later Gothic developments. This 
disagreement clearly shows that our choice of taxonomic crite- 
ria can shape the perception of artistic influence in the Middle 
Ages. 

On this basis, the question of how medieval artists them- 
selves constructed their classification schemes becomes an 
important one. Were they concerned primarily with symbolic 
references like those discussed by Krautheimer, or did they rec- 
ognize typologies based on more purely formal qualities as 
well? Christopher Wilson has recently argued that the "great 
church" was recognized as a category by medieval builders. 
The great church type was characterized, he believes, by cer- 
tain morphological features such as a basilica elevation, a 
complex east end, and the consistent use of vaulting in the con- 
text of a fully articulated bay system. Wilson groups together 
cathedrals, abbeys, and parish churches sharing these features, 
arguing that, "since the buildings which form this uppermost 
stratum of Gothic architecture include hardly any features spe- 
cific to their different institutional functions, and since influ- 
ences passed freely between them, it is logical and appropriate 
that they be considered as a single category, namely the "great 
chur~h."~ If Wilson is correct in claiming a historical reality for 

I I 

Fig I .  Toledo Cathedral, plun and bird's eye view of chevet (after 
J.M. Azcarte, Arte Gdtico en Espaiia. Madrid, 1990, fronrispiece) 



Page 33 

the great church category, perhaps medieval builders and their 
patrons recognized other, more precise morphological cate- 
gories. Were five-aisled basilicas, for instance, recognized as a 

type? 
Based on consideration of Toledo Cathedral's thirteenth- 

century choir, the present paper argues that precise morpholog- 
ical categories of this kind did indeed play a role in medieval 
design and planning. This analysis helps to explain the mixture 
of formal influences seen at Toledo, and it also sheds light on 
the way the great cathedral projects of northern France were 
perceived by their contemporaries. In particular, the case of 
Toledo offers an interesting gloss on the debate about Beauvais 
Cathedral and its relationship to the "families" of Chartres and 
Bourges. Toledo Cathedral has long been recognized as a mem- 
ber of the "family of Bourges." Because the construction of 
Toledo represented one of the first intrusions of the French 
Gothic style onto Spanish soil, however, the building must 
have appeared revolutionary in its local context. 

The self-consciously revolutionary and even polemical 
character of Toledo Cathedral emerges clearly in light of the 
city's history. Toledo had been a great cultural center under the 
Muslims. The capture of the city by Christian armies in 1085 
was one of the key events of the Reconquista, culturally as well 
as militarily. The magnificence of the Muslim achievement 
greatly enriched Christian perspectives, and may even have 
contributed to the development of the ribbed vault.9 The 
mosque of Toledo was consecrated and converted into a cathe- 
dral, despite initial promises of religious tolerance by King 
Alphonso VI.Io By the beginning of the thirteenth century, how- 
ever, this mosque-cathedral had fallen into disrepair. Especially 
by comparison to the great new cathedrals of France, this build- 
ing must have been seen as unworthy of the metropolitan 
church of Spain. It hardly seems coincidental, therefore, that 
the Gothic cathedral of Toledo was begun in the episcopate of 
an archbishop, Rodrigo Jimenez de Rada, who had been edu- 
cated in Paris." With its great width, the Gothic cathedral oblit- 
erated all trace of the former mosque (Fig.1). Altogether, it is 
difficult to escape the impression that the archbishop intended 
the new building as a manifesto of Christian cultural sophisti- 
cation. 

The early campaigns at Toledo Cathedral are only sparsely 
documented, but several fragments permit the establishment of 
a chronology. According to a papal bull of 1222, the archbish- 
op could divert fully a third of the funds from churches within 
his diocese toward construction. Work on the site had already 
been undertaken by 1224, but King Ferdinand I11 could not par- 
ticipate in the ceremony of laying the first stone until 1226. 
Building began at the east perimeter of the structure, probably 
under the direction of one Martin, named as "masterworkman 
of the construction" between 1227 and 1234.'' His successor 
Petrus Petri died in 1291, having completed the body of the 
church east of the crossing. 

The exact contribution of each master remains a matter of 
some dispute. Chueca Goitia argued that Martin was a 
Frenchman by birth, but he saw Petrus Petri as a Spaniard, 
whose "Spanish nature" found expression in the building's 
sprawling proportions and peculiar detailing. More recently, it 
has been proposed that Martin was Spanish by birth but trained 
in France.') It is not the purpose of this paper to resolve this 

Fig. 2. Toledo Cathedral, view into choir (photo: London, 
Courtauld Institute, Conway Library) 

debate, or to propose a new and detailed chronology for work on 
the cathedral. Instead, it will explore the ways in which the 
Toledo workshop drew upon French Gothic forms for inspira- 
tion. The relatively minor permutations added to the cathedral's 
essentially French design may have been introduced by one of 
the masters or by his local contractors. These modifications will 
be discussed further after a more detailed consideration of 
Toledo's forms and their relationship to French prototypes. 

The east end of Toledo Cathedral creates a powerful impres- 
sion through its tremendous width. Even the choir vessel itself 
is low and broad, and two aisles nearly as wide flank each side 
(Figs.1-3). These are staggered in height, so that the overall 
section of the east end is pyramidal. The transepts do not pro- 
trude beyond the aisles, giving the building a compact plan. 
However, the bays flanking the transept all reach the height of 
the tall inner aisle, so that a continuous corridor of space wraps 
around the main vessel, transepts and choir alike. As a result, the 
fullness of the center space is emphasized, and the transepts are 
integrated with the eastern arm of the church. This rich piling up 
of spaces remained nearly unique in Gothic architecture, since it 
required the presence of both an aisled transept and a pyramidal 
five-aisle section. To my knowledge, no plausible prototype has 
yet been proposed for this elaborate configuration. Although 
perhaps Martin or Petrus Petri devised the scheme entirely on 
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Fig. 3. Toledo Cathedral, view from north aisle nave into 
choir ambulatory (photo: London, Courtauld Institute, Conway Library) 

his own, the reliance of the Toledo workshop on French archi- 
tectural models strongly suggests otherwise. 

Toledo Cathedral has long been recognized as belonging to 
what Robert Branner has called the "following of Bourges."I4 
The pyramidal elevation, many-shafted cylindrical piers, and 
main clerestory design of Toledo all suggest the influence of 
that great French cathedral (Figs.2,3). The plan of Toledo also 
resembles that of Bourges, with double ambulatories and small 
chapels on the perimeter.Is Toledo has been located within the 
"following of Bourges" not only because of its apparent indebt- 
edness to Bourges, but because of its relationship to Le Mans, 
itself a speculation on themes introduced at Bourges. Most strik- 
ingly, Toledo emulates Le Mans in adopting bifurcated flying 
buttresses, which were not used in any other High Gothic build- 
ing (Fig.l).I6 The designer of Toledo's buttressing system went 
beyond his predecessor at Le Mans in employing the motif over 
both sets of aisles, so that the number of bays increases from 
five in the hemicycle to seventeen on the perimeter. 

Significantly, Toledo appears to have been conceived as a 
self-conscious synthesis of elements from both Bourges and Le 
Mans. Bourges alone does not suffice to explain the idiosyn- 
cratic buttressing scheme of Toledo. Meanwhile, however, the 
main clerestory elevation and plan of Toledo derive directly 
from the older forms of Bourges. The same might be said of the 
main uiforium, despite its Mujtdar detailing. To a large extent, 
therefore, Toledo Cathedral may be seen as a peculiarly 

Spanish synthesis of influences from Bourges and Le Mans. 
From this perspective, Toledo does indeed appear to be mem- 
ber of the "family of Bourges." 

Although this model suffices to explain many features of the 
Toledo design, the rich spatial morphology of its high-aisled 
transepts departs decisively from these precedents. Bourges, of 
course, has no transept at all, while the transept of Le Mans 
remains spatially disconnected from the eastern vessel. Seen 
from the exterior at least, the transept of Toledo more closely 
resembles that of Notre-Dame in Paris (Fig.4). At Notre-Dame 
the galleries of the transept and choir form "L-shaped corridors 
of space" that rise above the outer aisles in much the same fash- 
ion that the inner aisles of Toledo rise above their shorter neigh- 
bors on the periphery of the building." Jean Bony has argued, 
moreover, that the tiered arrangement of the flying buttresses at 
Toledo derives from the original buttress geometry of Notre- 
Dame of Paris.Is 

A connection between Toledo and Paris should not be seen 
as surprising, since Notre-Dame itself appears to have been an 
important source for Bourges. Describing both Bourges and 
Toledo as members of the "school of Paris," expands the idea 
of a "school of Bourges" rather than fundamentally challenging 
its legitimacy.I9 Toledo, then, begins to emerge as a building in 
which three successive versions of the same basic theme are 
welded into one composition. As Bony has observed, "These 
superimpositions of designs of different dates, coming from 
two or three chronological layers, reveal a specifically 'periph- 
eral' mode of thinking: as a result of the simultaneous trans- 
mission of the heritage of several generations of Gothic inven- 
tions, the perspective of history becomes flattened and time 

Fig. 4. par&, ~ a t h d r a l  of Notre-~ame, diagram of spatial 
structure of choir (aBer J.  Bony, French Gothic Architecture ofthe 12th 
and 13th Centuries, Berkeley, 1983: 141. fig. 133) 
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loses its normal depth."20 The designers of the Toledo choir 
may have been "peripheral," but they clearly remained au 
courant, since the bifurcated flying buttress design of Le Mans 
was less than a decade old when work started at Toledo in the 
1220s. 

The details of Toledo's tall inner aisle, together with its 
overall spatial complexity, suggest that the Toledo workshop 
may have been even more up-to-date than previously suspect- 
ed. In the area where these inner aisles rise above the outer 
ones, each bay is pierced by a single rosette surmounting a 
small arcade that resembles a miniature triforium, its Mujtdar- 
style articulation notwithstanding (Fig.3). Nothing of this kind 
is to be seen in the aisles of Bourges or Le Mans, nor in the gal- 
leries of Notre-Dame. The complex vertical and diagonal vistas 
opened up through the tall transept and choir aisles of Toledo, 
moreover, cannot be explained easily in terms of influence 
from Notre-Dame, Paris, an Early Gothic building in which the 
corresponding volumes are treated as two stacked stories rather 
than one tall one. Where, then, did these forms come from? 

One possibility, of course, is that the complex spatial mor- 
phology and unusual aisle elevation of Toledo were entirely 
original, invented within that building's own workshop. 
Certainly the incorporation of MujCdar details shows a degree 
of originality, as does the adaptation of French forms to suit a 
tremendously wide site. As we have seen, Chueca Goitia sees 
evidence for an original "Spanish character" in the work of 
Petrus Petri, so perhaps no further explanation proves neces- 
sary for these departures from the Bourges-Le Mans-Paris 
model." 

On the other hand, Toledo Cathedral represents the assertive 
and self-conscious importation of the new French architecture 
into Spain. With no local tradition of Gothic craftsmanship in 
Toledo, its builders would have been prudent in adhering close- 
ly to proven models. The ambitious transept format, in particu- 
lar, seems unlikely to have emerged in Toledo without some 
viable prototype. Also, despite the veneer of MujCdar-style dec- 
oration, the architectural forms of Toledo Cathedral generally 
remain quite close to French precedent. Since the designer of 
Toledo was clearly familiar with at least Bourges, Le Mans and 
Paris, the possibility that he knew other less obvious prototypes 
also deserves to be considered. 

The Cathedral of Beauvais seems at first glance to be a par- 
ticularly unlikely source for that of Toledo. The legendary 
height of Beauvais contrasts with the equally emphatic width of 
Toledo. The vast expanses of glass and staccato rhythms of the 
northern building could hardly be further removed from the 
languorous darkness of its southern cousin. The contrasts prove 
equally pronounced on the exterior. Moreover, while Toledo 
employs round, many-shafted piers derived from Bourges, the 
unusual quartered piers of Beauvais seem more closely related 
to those of Chartres or Reims. Numerous other stylistic details 
could be adduced to argue that Toledo and Beauvais bear no 
relation to one another. 

Nevertheless, if one is willing to accept the evidence of mor- 
phological generalities as well as stylistic details, the original 
conceptions of Toledo and Beauvais no longer appear so 
@posed. In fact, Beauvais alone of major French churches 
adopts the same ambitious combination of high-aisled transept 
and pyramidal five-aisle choir as Toledo." Also, the aisle 

elevation (photo: M. Davis) 

clerestory of Beauvais, composed of a single rosette over a 
small triforium, closely resembles that of Toledo, if allowances 
are made for the Mujtdar detailing of the latter (Figs.3,5).13 The 
occurence of both of these unusual Toledan features in one 
French building seems unlikely to have been a coincidence. 

As Stephen Murray has demonstrated, construction at 
Beauvais was begun in the lower stories of the transept. Thus, 
by 1225 or so, the spatial morphology of the transept had been 
established. In this section of the building, a large rosette and 
shallow triforium articulate the outer wall of the inner aisle. 
Already this format resembles that of Toledo. The match is 
comparably close in the straight bays of the choir, where the tri- 
foria are more delicate and the rosettes are smaller, although 
these cusped rosettes lack the emphatic tracery petals seen at 
Toledo. Murray dates this campaign to roughly 1240." 

Because of the rough simultaneity of work at Beauvais and 
Toledo, at least two different scenarios may be imagined to 
explain the linkage of the two buildings. If one believes that 
Master Martin set all the important parameters for the design of 
Toledo by 1227 or so, then only the transept campaigns of 
Beauvais could have been known to him. In fact, these cam- 
paigns would have begun only two years earlier. Such a rapid 
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transmission of design information may well have depended on 
drawings, which could have shown the entire aisle elevation of 
Beauvais long before its construction was complete. For those 
who prefer to credit Petrus Petri with the design of Toledo's 
entire east end, the peripheral chapels excepted, both the 
transepts and the straight aisle bays of Beauvais would have 
been possible precedents. Based on chronology alone, there is 
no reason to deny the possibility of a Beauvais-Toledo connec- 
tion. The lower stories of Beauvais, after all, were under con- 
struction at roughly the same time as the flying buttresses of Le 
Mans, which have long been recognized as influences on those 
of Toledo. 

Recognition of Beauvais as an important source for Toledo 
complicates and enriches the taxonomic framework within 
which each building has been understood. In particular, it sug- 
gests that medieval masons and their patrons categorized build- 
ings based on spatial morphology. When construction of 
Toledo Cathedral was begun in the mid-to-late 1220's, 
Bourges, Le Mans and Beauvais were the only French church- 
es with pyramidal five-aisle choirs.25 The designers of Toledo 
appear to have synthesized elements of all three. In fact, with 
the exception of the MujCdar decoration, every significant ele- 
ment of Toledo's east end may be traced to one of these three 
buildings, or, as noted above, to Notre-Dame of Paris. 
Meanwhile, there are no elements of Toledo that seem to 
depend on the precedents offered by Chartres, Reims, or 
Arniens, or other great French cathedrals of the day. Perhaps 
this is because they lacked the pyramidal elevation that consti- 
tutes such an important part of the Toledo scheme. Toledo 
appears to have been designed as a self-conscious synthesis of 
all those French cathedrals with pyramidal elevations, and no 
others. This implies both that five-aisled pyramidal churches 
were recognized as a type and that Beauvais was seen as a 
member of that group. 

Although necessarily hypothetical, it is possible to construct 
a reasonabIe historical narrative explaining why this typology 
made sense in thirteenth-century Toledo. To start with, the 
Gothic Cathedral was designed, as matter of pride, to extend 
over the full site of the former mosque. This practically dictat- 
ed a five-aisle plan. Archbishop Rodrigo Jimenez de Rada, hav- 
ing been trained in France, no doubt wanted his building to 
reflect up-to-date Gothic practice. Such ambitions would tend 
to exclude the galleried format of Notre-Dame, leaving two 
basic options for the treatment of the five-aisle plan: that of the 
Chartres choir, with twin aisles of equal height flanking the 
main vessel, or that of Bourges, with taller inner aisles creating 
a pyramidal sequence of volumes. The selection of the latter 
option may reflect concerns about lighting, structural stability, 
of simply the experience of a mason trained in the tradition of 
Bourges. Bony suggestsed that "when the Toledo master visit- 
ed Bourges ca. 1220, [he] was interested not only in the build- 
ing itself but in the whole colIection of workshop records, 
which must have included drawings of older buildings used as 
sources, as well as of recent works belonging to the Bourges 
filiati~n."'~ If Beauvais is accepted as a source for the Toledo 
choir, then this description must be broadened somewhat. Even 
Branner never argued that Beauvais belonged to the Bourges 
filiation per se, but the Toledo master seems to have grouped it 
together with the Bourges family because of its pyramidal ele- 

vation. Toledo Cathedral thus appears to have been self-con- 
sciously situated within the tradition of French pyramidal 
churches, all of which find themselves reflected in its design. 
For purposes of the present argument, it matters little whether 
Master Martin or Petrus Petri is credited with this imaginative 
synthesis. More important is the recogntion of the underlying 
spatial typology which informed his choice of precedents. 

Clearly such spatial typologies were not the only tax- 
onomies in use in the Middle Ages, nor should they be the prin- 
cipal component of modem scholarship. It may well be reason- 
able to speak of Toledo as a member of the "Bourges family" 
even if it incorporates influences from Beauvais, a building that 
differs from Bourges in many respects. However, just as 
Wilson has found it useful, in his construction of the "Great 
Church" category, to temporarily set aside the distinction 
between abbeys, cathedrals, and large parish churches, so too it 
can be instructive, at least in the case of Toledo, to treat the 
pyramidal section as the most essential quality of its proto- 
types. After all, Gothic builders were not simply slaves to their 
training. They often demonstrated an impressive ability to syn- 
thesize influences from a wide variety of sources. Therefore, 
while biologists can rest content with a single classification 
system, historians of medieval architecture must be prepared to 
entertain several. In this spirit, it is hoped that the present 
paper, by grouping Beauvais and Toledo along with Bourges, 
Le Mans, and Paris, will contribute to an enriched discussion of 
High Gothic typology and masonic self-consciousness. 

NOTES 
1. See for instance, S. J. Gould, The First Unmasking of Nature, 
Natural History (April, 1993): 14-21. 

2. Richard Krautheimer, An Introduction to the Iconography of 
Medieval Architecture, Journal of the Warburg and 
Courtauld Institutes 5 (1942): 1-33. 

3. See, for example, H. Jantzen, High Gothic: The Classic 
Cathedrals of Chartres, Reims, and Arniens, trans. J. Palmes 
(New York, 1962). 

4. Bony's views concerning the relationship of Chames to 
other design currents were expressed already in J. Bony, The 
Resistance to Chartres in Early Thirteenth Century 
Architecture, Journal of the British Archaeological 
Association 3rd ser, 20-21 (1957-1958): 35-52. These ideas 
were presented in updated form in J. Bony, French Gothic 
Architecture of the 12th and 13th Centuries (Berkeley, 
1983): 328-341. The importance of Chartres and Bourges as 
prototypes is discussed at length by Bony in 12th and 13th: 
245-295. Branner argued for the existence of a Bourges School 
in The Cathedral of Bourges and Its Place in Gothic 
Architecture, (Cambridge, MA, 1989) originally published in 
French in 1962): 177-203. He concedes, however, that Chartres 
was far more influential (Bourges: 161) 

5. R. Branner, Le Maitre de la cathidrale de Beauvais, Art de 
France 2 (1962): 77-92; also Branner, Bourges: 203. Bony, in 
12th and 13th: explains the characteristics of Chartres and its 



following (224-5) and counts Beauvais as a member of that 
group (255) before going on to discuss Beauvais on its own 
terms (288-295). 

6. S. Murray, Beauvais Cathedral: Architecture of 
Transcendence (Princeton, 1989): 150. 

7. J. Michler, Stellung von Bourges in der gotischen Baukunst, 
Wallraf-Richartz Jahrbuch 41 (1979): 27-86. 

8. C. Wilson, The Gothic Cathedral: The Architecture of the 
Great Church 1130-1530 (London,l990): 3. 

9. This suggestion is made in Bony, 12th and 13th: 13. 

10. For information on the Visigothic and Muslim structures on 
the site of the present cathedral, see D. Peris Shchez, ed., 
Arquitecturas de Toledo: Del Romano a1 Gotico (Toledo, 
1991): 421-422. Another valuable source dedicated entirely to 
the cathedral itself is F. Chueca Goitia, La Catedral de Toledo 
(Madrid, 1978). 

11. Peris SBnchez, Arquitecturas: 426. 

12. Chueca Goitia. Toledo: 35. 

13. See Chueca Goitia, Toledo: 36; and Peris SBnchez, 
Arquitecturas: 427. 

14. Branner, Bourges: 177-201. 

15. Branner points out the diminutive, square-planned chapels 
of Saint-Martin at Etampes, a relatively small building that 
itself served as a source for Bourges. See Branner, Bourges: 
192. As noted below, this observation does not challenge the 
idea that Toledo belongs to the "following of Bourges." 

16. This bifurcated format does however reappear in certain 
Late Gothic churches, such as the fifteenth-century choir of the 
minster in Freiburg-im-Breisgau. 

17. The phrase is borrowed from Murray, Beauvais: 150. The 
spatial configuration of Notre-Dame is eloquently discussed by 
Bony, in 12th and 13th: 140-142. 

18. Bony, 12th and 13th: 252. This reading, in turn depends on 
the reconstruction of Notre-Dame's original flying buttresses 
developed in W. Clark and R. Mark, The First Flying 
Buttresses: A New Reconstruction of the Nave of Notre-Dame 
de Paris, Art Bulletin 66 (1984): 47-65. 

19. The same logic explains why the relationship between the 
chapels of Toledo and Etampes leaves the "school of Bourges" 
concept unchallenged. 

20. Bony, 12th and 13th: 252. 
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22. Murray, Beauvais: 150. 

23. This observation is made briefly by Wilson, Gothic 
Cathedral: 110,158, who sees both buildings as part of the 
"family of Bourges." 

24. Murray, Beauvais: 60. 

25. The double-aisled choir of Coutances, another structure 
belonging to the "following of Bourges" as conceived by 
Branner, was not under construction until the 1230s. See 
Branner, Bourges: 196-201. 

26. Bony, 12th and 13th: 252. 6 
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ELECTRONIC ADDRESSES 
AVZSTA has a new web page. Paul Gans has set up the site and 
is eager for input from members before the pages are made 
available to the public. The URL is: 
http://scholar.chem.nyu.edu/av.html. All suggestions for the 
development of the AVISTA site and thoughts for its effective 
relation to AVZSTA Forum Journal will be appreciated. 

Dartmouth University has launchd two new web chat services: 
Leonardo's Tea Room offers the opportunity to join or start a 
conversation about teaching mathematics and art together. The 
URL is: http://www.~outh.edul-matc/TeaRoo~eaRoom.html 
The Cartesian Caf6 revolves around conversations about teach- 
ing mathematics with philosophy or literature. Visit the site at: 
http://www.dartrnouth.edu/-rnatclcartesi- 

H-ISLAMART, an H-Net list on Islamic art and architecture. 
is sponsored by the Historians of Islamic Art and H-Net, 
Humanities and Social Sciences On-line, Michigan State 
University. For more information, visit the H-Net website at 
http://www.h-net.msu.edu/ or e-mail: H-ISLAMART@n- 
net.msu.edu. 

Index of Christian Art at Princeton University: 
information on the Index is available at: http://index2. 
F'rinceton.EDU:4326/ALEPH 

The Society of Architectural Historians announces a new 
address for their website: http://www.sah.org. The site offers 
information on various SAH activities, such as study tours and 
annual meetings, as well as connections to SAH local chapters 
and related organizations. New additions to the website include 
the Guide to Graduate Programs in Architetural History 
(1997). Also new is a link called Homepage Projects by Jeffrey 
Cohen which presents a variety of ongoing projects, such as lists 
of dissertations in architectural history, research queries, and an 
image exchange. Direct comments and suggestions for addi- 
tions to the site and potential links to the Chicago office of the 
SAH at info@sah.org. 

21. Chueca Goitia, Toledo: 36. SAH-L Listserv is coordinated by Society of Architectural 
Historians member Cynthia Field and offers the opportunity for 
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SAH members to discuss issues related to architectural history 
or to post announcements, such as research queries and preser- 
vation updates. If you are an SAH member, to have your e-mail 
address added to the Listserv, send your request and e-mail 
address to Angela FitzSimmons at: membership@sah.org. 
Contact Cynthia Field at: ahhpdirl @sivm.si.edu with questions 
or suggestions concerning the Listserv. 

Williams College Excavations at Psalrnodi, France: There is 
now a website for for the Williams College excavations of this 
important medieval monastery, located in southern France near 
the town of Aigues-Mortes. Highlights include photographs of 
the site and its pottery, profiles, and a selection of sculpture that 
runs from the late Roman period through the Gothic. The URL 
is http://classics.lsa.umich.edu/Psalmodi.html *:* 

PUBLICATIONS 
Polish and English Responses to French Architecture, ed. F. 
Ames, and published in London by Birkbeck College in 1993 is 
available from the Department of Art History, Birkbeck 
College, 43 Gordon Square, London WClH OPD. The volume 
contains articles by Zygmunt Swiechowski, The Architecture of 
the Cistercians in Poland, and Paul Crossley, Krakow Cathedral 
and the Formation of a Dynastic Architecture in Southern 
Central Europe. 

Technology, Guilds, and Early English Drama by Clifford 
Davidson, has been published by Medieval Institute 
Publications: Kalamazoo, MI, 1997. The book is designed to 
open up a broader scope of study which calls attention to both 
social organization and material culture as integrally related to 
the civic drama of England in cities such as Coventry, York, and 
Chester. It addresses many questions that have been infrequent- 
ly asked about the sources and design of those things which were 
used in the production of plays. The book will serve as a model 
for future interdisciplinary research based on records, archaeo- 
logical finds, evidence from the visual arts, and the playtexts 
themselves. The five chapters are entitled: Technology and the 
Medieval Drama, Pageant Wagons, Staging the Passion, The 
Textile and Clothing Industries and Costumes for Plays, Falling 
and Rising on the Medieval Stage. Technology, Guilds, and 
Early English Drama may be ordered-$35 hardbound, $15 
paperbound-through Medieval Institute Publications, Western 
Michigan University, Kalarnazoo, MI 49008-3801; tel: 616-387- 
8755; fax: 616-387-8750. 

Comitatus: A Journal of Medieval and Renaissance Studies, 
published under the auspices of the UCLA Center for Medieval 
and Reniassance Studies, is currently accepting submission for 
volume 20 (1998). Comitatus is devoted to publishing articles 
by new scholars, either those presently working toward doctoral 
degrees or those having completed such work within the previ- 
ous three years. Of particular interest are articles with interdisci- 
plinary emphasis; also sought are unpublished original transla- 
tions of historically or culturally interesting works of the 
medieval and renaissance periods. Manuscripts should not 
exceed 25-30 pages in length and should adhere to the Chicago 
Manual of Style. Guidelines for contributors are available upon 
request. Contact: Editor, Comitatus, UCLA Center for Medieval 
and Renaissance Studies, Box 95 1485, Los Angeles, CA 90095- 
1485; tel: 310-825-5622; e-mail: comitatu@hurnnet.ucla.edu 
Contributions are sought for a collection of essays, Warfare in 

the Medieval Mediterranean. Send abstracts or completed 
articles to Don Kagay, 2812-A, Westgate, Albany, GA 31707; e- 
mail: dkagay @alsnet.peachnet.edu. 

The University Press of the South is looking to expand their 
Medieval Studies Series. People interested in publishing 
through this series should submit a proposal to their Editorial 
Board. The proposal should include a two- to three-page pre- 
sentation of the manuscript, along with a curriculum vitae and 
the current table of contents. You should also include the names 
of three scholars who are specialists in your field who could 
comment on your work and your contributions to the field. 
Send proposals to: Dr. Alain Saint-Saens, General Editor, 
University Press of the South, Inc., 5500 Prytania Street, Suite 
421, New Orleans, LA 701 15; tel: 504-866-2791; 
fax: 504-866-2750; e-mail: UnPrSouth@aol.com.; website: 
http://members.aol.com.UnPrSouth/Index.html. 9 

GRANTS, ORGANIZATIONS, AND PROGRAMS 
The Architectural Research Center attached to the Nautilus 
Foundation is reaching completion. The 13,300 square-foot 
structure contains eleven apartments, a studio, cafeteria, and a 
seventy-two foot rotunda serving as a work and lecture space. 
Resident architects, ecologists, and writers will be offered a 
one-to-three month residence at no cost, use of the 11,000-vol- 
ume archive and library, and access to the Foundation's 400- 
acre property. Address applications to The Nautilus Foundation, 
P.O. Box 368, Lloyd, FL 32337 or to Paula Fortunas, Florida 
State University Foundation, Florida State University, 
Tallahassee, FL 32306-40 13. 

The Center for Advanced Study in the Visual Arts, National 
Gallery of Art offers Ailsa Mellon Bruce and Paul Mellon 
Visiting Senior Fellowships for scholars who have held the 
Ph.D. for at least five years or who possess an equivalent record 
of professional accomplishment. The awards last a maximum of 
sixty days. Applicants will be considered for study in the histo- 
ry, theory, and criticism of the visual arts and are also solicited 
from scholars who are interested in research related to objects in 
the collections of the National Gallery. For information and 
application forms, write: Center for Advanced Study in the 
Visual Arts, National Gallery of Art, Washington, DC 20565; 
tel: 202-842-6482; fax: 202-842-6733; website: 
http:Nwww.nga.govlresources/casva.htm Deadline for March- 
August 1999 awards is 21 September 1998. 

Friends of the University of Wisconsin-Madison Libraries 
will award at least two grants annually for humanities research 
in the library. The grants of $1000 fund a one-month research 
visit to the library. Applicants must have the Ph.D., have com- 
pleted all the requirements for it except the dissertation, or be 
able to demonstrate a record of solid intellectual accomplish- 
ment. For further information and application forms, contact: 
Friends of the UW-Madison Libraries Award Committee, 976 
Memorial Library, Univ. of Wisconsin-Madison, Madison, WI 
53706, or John Tortorice at the same address; tel: 608-265-2505; 
fax: 608-265-2754; e-mail: tortoric@doit.wisc.edu. Deadlines 
for application are 1 April and 1 October 1998. 

The Graham Foundation which supports research in areas 
directly relating to architecture has opened a new website which 
covers the history and purpose of the foundation and how to 
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apply for a grant. Also included is a listing of previously-fund- 
ed projects which is useful for future applicants. Address: 
http://www/grahamfoundation.org. 

The Hill Monastic Manuscript Library will sponsor a special 
summer program 6- 12 July 1998 in archival research on The 
Crusades and the Medieval Military Religious Orders. The 
Library's microfilm holdings include the Archives of the 
Knights of St. John (the Hospitallers) from the National Library 
in Valletta, Malta, plus relevant material in the cathedral and 
monastic archives of Spain and Austria/Germany, including the 
Austrian National LIbrary. The Library also has a noted collec- 
tion of reference and research materials for the study of 
medieval manuscripts and archives. 

The visiting faculty members will include Dr. Anthony 
Luttrell, Prof. James M. Powell, and Prof. Jonathan Riley- 
Smith. The program will be directed by Dr. Theresa Vann, the 
resident curator of the Archives of the Order of the Hospital, 
assisted by Dr. Donald Kagay. 

The staff of the library and visiting faculty will: 1) Introduce 
participants to the archival sources for the study of the religious 
military orders, especially the Order of the Hospital and the 
Spanish Military orders; 2) Familiarize the participants with the 
bibliographical resources for the study of the religious military 
orders; 3) Explain the historiography and research issues 
involved with the study of the crusades and the military reli- 
gious orders. The participants will have free time to pursue 
research projects using the collection of the Hill Monastic 
Manuscript Library. 

The course is open to graduate students and holders of the 
Ph.D. Participants should have some knowledge of Latin, 
French, German, or Spanish, and some familiarity with paleog- 
raphy. Up to fifteen participants will be admitted. Tuition will 
be $250; estimated room and board is $300. To request an 
application form, contact: Summer Program in Archival 
Research, Hill Monastic Manuscript Library, Saint John's 
University, Collegeville, MN 56321; website: 
www.csbsju.edu/hmmVevents/summer.html 

The Hill Monastic Manuscript Library is accepting applica- 
tions for its A.A. Heckman Research Grants for Scholars. Up 
to five grants, in the amounts up to $1500, will be awarded for 
work at the Hill Monastic Manuscript Library, to be conducted 
between July and December 1998. The grant may be used to 
defray the cost of travel, room and board, microfilm reproduc- 
tion, photoduplication and other expenses associated with 
research at the Library. Length of residency may range from two 
weeks to six months. Graduate or postdoctoral scholars (those 
who are within three years of completion) are eligible. The pro- 
gram is specifically intended to help scholars who have not yet 
established themselves professionally and whose research can- 
not progress satisfactorily without consulting materials to be 
found in the collection of the Hill Monastic Manuscript Library. 
The Library is located on the campus of St. John's University, 
Collegeville, Minnesota. Its collections consist of more than 
90,000 microfilms or pre-1600 manuscripts, archival docu- 
ments, and papyri from Austria, Germany, Ethiopia, Malta, 
Spain, Portugal, and England. The Library contains three 
research centers that focus on Austria and Germany, Ethiopia, 
and Malta. The collection of modem printed materials is strong 
in the areas of manuscript catalogues, paleography, codicology, 
calligraphy, and manuscript illumination. Web users may 
browse a repertory of the Library's holdings at its website: 
http://www.cbsju.edu/hmml. 

Applicants should send a letter of application, a curriculum 
vitae, a brief description of their research project and an expla- 
nation of how the Library's resources will enable them to 
advanced it. Applicants should also provide a confidential letter 
of recommendation from their advisor, thesis director, mentor, 
or, in the case of postdoctoral candidates, a colleague who is a 
good judge of their work. Upon completion of the fellowship, 
Heckman scholars will be asked to submit a short summary of 
their research and accomplishments at HMML. The deadline 
for materials is 30 April for awards to be used from July to 
December 1998. Please direct all inquiries and materials to: The 
Committee on Research, Hill Monastic Manuscript Library, St. 
John's University, Collegeville, MN 5632 1. 

The International Research and Exchanges Board offers 
programs focused on Central and Eastern Europe, Eurasia, and 
Mongolia. P r o p a s  include curriculum development, library 
science, individual advanced research, short-term travel grants, 
and Bulgarian studies. For further information, contact: The 
International Research and Exchanges Board, 1616 H St. NW, 
Washington, D.C. 20006; tel 202-628-8 188; fax 202-628-8 189; 
e-mail: irex@irex.org; website: http://www.irex.org/. The dead- 
line for applications varies, depending on the award period. 

Medieval Academy Travel Grants: The Medieval Academy of 
America is sponsoring a limited number of $500 travel grants to 
help independent scholars or currently unaffiliated faculty pre- 
sent their work at professional meetings. The application dead- 
line is 1 May 1998 for meetings to be held between 1 
September 1998 and 28 February 1999. Applications should 
consist of a one-page abstract of the paper to be presented; a 
one-page curriculum vitae, including current employment sta- 
tus; a photocopy of the call for papers issued by the meeting's 
organizers; and the names, phone numbers, and addresses 
(including electronic) of two references. Please do not exceed 
the page limits. 

Although time constraints may require an initial application 
before a paper has been accepted, travel grants will not normal- 
ly be awarded without evidence that the paper actually will be 
given (such as a photocopy of the relevant part of the program). 

Major national and international meetings will be given pri- 
ority. Grants will be limited to one per applicant in a five-year 
period. Applicants must hold the Ph.D. degree and must be cur- 
rent members of the Medieval Academy. Address applications 
to: Travel Grant Competition, Medieval Academy of America, 
1430 Massachusetts Avenue, Cambridge, MA 02 138 

The Pontifical Institute of Mediaeval Studies, through a gen- 
erous benefaction, has acquired funds to publish original work 
in the field of medieval Christian moral teaching. The work may 
consist of critical editions of texts, translations into English, 
commentaries, or monographs dealing with social, institutional, 
financial, political, legal, and Church affairs as well as the 
Decalogue, the rights of persons, and human virtues and vices. 
Sources used should consist primarily of ecclesiastical docu- 
ments (e.g. conciliar, episcopal, or papal records) or theological 
or canonical reflection, whether by clergy or lay persons in the 
medieval period. The donor's intention is to foster knowledge 
and interest about moral issues in the world and how they were 
pondered and taught in the Middle Ages. Persons interested in 
submitting original work for publication in this series should 
contact: The Chair, Medieval Moral Teaching Fund Committee, 
Pontifical Institute of Mediaeval Studies, 59 Queen's Park 
Crescent East, Toronto, Ontario, M5S 2C4, Canada. 
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University of Leeds, Centre for Medieval Studies, offers an 
M.A. in Medieval Studies. For full details of the M.A. 
Programme and scholarships for U.K. and international stu- 
dents, contact: Dr. Mary Swan, Director of Studies, Centre for 
Medieval Studies, University of Leeds, Leeds LS2 9JT, 
U.K.; tel: 44-0- 1 13-233-3620; e-mail: medieval- 
studies@leeds.ac.uk; website: http://www.leeds.ac.uW 0% 

CONFERENCE CALENDAR 

1998 
Throughout 1998: The Society for the History of Medieval 
Technology and Science announces the following scheduled 
meetings and speakers: 21 Feb. at the Wellcome Unit for the 
History of Medicine, 47 Banbury Road, Oxford : E. Cameron 
(Archaeological Inst., Univ. of Oxford), Cuir Bouilli: The 
Medieval Technique of Hardening Leather; 11 April at Imperial 
Coll., London): T. Helms (SHMTS member), The Technology of 
Bronze Casting in 15th-Century Italy: documentation vs. theo- 
retical treatises; 13 June at Oxford: J. Munby (Oxford 
Archaeological Unit), Medieval Technology and Carpentry; the 
waggon and the origins of the coach; 10 October at Oxford: P. 
Walker (Pres. The Tool and Trades History Society), Nuremburg 
House Books: Illustrated registers of retired crajismen who 
entered two charitable alms houses from the late 14th century; 
12 December at Imperial Coll., London: D. Simrns (SHMTS 
member), Archimedes in the Dark Ages: 500-1500. For further 
information contact: The Society for the History 
of Medieval Technology and Science, c/o Wellcome 
Unit for the History of Medicine, 45-47 Banbury 
Road, Oxford OX2 6PE, U.K.; tel: 01865 274616; 
e-mail: emilie.savage-smith(Bwuhmo.ox.ac.uk 

12- 14 February: ACMRS (the Arizona Center for Medieval and 
Renaissance Studies) held its Fourth Annual Interdisciplinary 
Conference at Arizona State University. This year's theme was 
Peace, Negotiation, and Reciprocity: Strategies of Co-exis- 
tence in the Middle Ages and the Renaissance. The keynote 
speaker was Robert Scribner, Harvard Divinity School, editor of 
Tolerance and Intolerance in the European Reformation. 
(Cambridge, 1996). The conference also hosted The Medieval 
Book: A Workshop in Codicological Practice, a half-day work- 
shop led by Richard Clement, University of Kansas, focusing on 
the making of the medieval codex. Contact: Robert E, Bjork, 
Director ACMRS, Arizona State University, P.O. Box 872301, 
Tempe, AZ 85287-2301; e-mail: robert.bjork@asu.edu; phone: 
602-965-5900; fax: 602-965- 168 1 ;  website: 
http://www.asu/edu/clas/acmrs. 

6-7 March: Medieval and Renaissance Manuscript Studies: 
From the Margins to the Center, a multi-disciplinary confer- 
ence demonstrating the continued importance of paleography, 
diplomatic and codicology in the study of Medieval and 
Renaissance history, literature, artistic production, philosophy, 
and theology was sponsored by the Medieval Institute of Notre 
Dame Univ. Sessions were: Editing Philosophical and 
Theological Texts; Diagrams, Images, Texts, and the 
Manuscript Book; Notarial Practice and Society; The 
Traditions and Practices of Manuscripts in Italy. Contact: 
Manuscript Studies, Center for Continuing Education, Box 
1008, Notre Dame, IN 46556; tel: 21 9-63 1-6691; fax: 2 19-63 1- , 
8083; e-mail: cce. 1 (Bnd.edu 

19-22 March: Eighteenth Canadian Conference of Medieval 
Art Historians was held at York Univ., Toronto. Sessions and 
papers: Studies of Later Medieval Art with papers by H. Boker, 
St-Stephen in Vienna: The Chronology of its Nave and Towers; 
C. Harding, Exploring Heaven and Earth: Opicinus De 
Canistris and the Cosmological Drawings of Vat. Lat. 6435; 
A.I. De Jongh, The Autumn of the Middle Ages: Nicholas 
Ruterius, a Councillor at the Court of Burgundy; J.I. Friedman, 
Purveyor of Divine Wisdom: Images of Holy Women Writing in 
the Late Middle Ages; C. Labrecque, Aspect de la tresorerie 
duns l'kglise a la fin du XVe sitcle en France du Nord: aux 
mains des lazques ou des religieux?; D.H. MacDonald, 
Margaret of Austria and Brou: Politics and Propaganda in 
Habsburg Patronage; B. Roy, Church, State, and Convent: 
Implications of the Facade of Santa Maria Novella c.1350; A. 
Sawkins, Seeing 'Cent Lys' in the Architecture of the Sixteenth 
Century. A session on Building a Cathedral for Toronto c.1225: 
a simulated fabric committee which will simulate a discussion 
between the constituencies of a building project and will be fol- 
lowed by related papers: J. Addiss, Measuring Up; S. Balcon, Le 
vitrail troyen du XIIe siecle de la collection Jean-Guy Violette; 
J.  Bugslag, Problems Concerning the Royal Window of Chartres 
Cathedral; E. Chwojko, Early English Gothic sculpture: Moral 
Teachings in Stone; W.W. Clark, William of Sens, Design and 
Construction at Canterbury, 1175-1177; M.T. Davis, Choice 
and Change in Cathedral Design: The Terrace Plans of 
Clermont Cathedral; J.A. Frank, The Quadrige Aminadab 
medallion in the 'anagogical'window at Saint-Denis: a preco- 
cious appearance of the Oriflamme in French art; B. 
Greenberg, Getting Inside the Mind of a Medieval Builder: How 
one can rib-vault a hemicycle? The contrasting examples of 
Paris and Bourges; H. McCague, Orient is His Name: Anglo- 
Saxon and Anglo-Norman Church Orientation; M.-T. Zenner, 
The Role of Appareilleur in Implementing a Design in Ashlar. A 
session on Material culture: studies in the use of visual evidence 
with papers by B.S. Bowers, A Study of the Medieval Ship Rig 
Using Wax Seals: Sources, Critique, and Method; J.M. Fossey, 
A Mediaeval Pottery Production Centre at Argos , 
Peloponnesos, Greece; B. Hall, Military Fantasies of the 
Fourteenth Century: Medieval "Wonder Weapons," Manuscript 
Illustrations, and Didactic Discourse; R. Hoffmann, Visualizing 
a Craji: Images in the first printed book on fishing, 1493-1557. 
Three sessions will be held in honor of Jean-Guy Violette: 
Byzantine Art I: Archaeological Methods with papers by S.D. 
Campbell, Zuraka Monastery Excavation; G.P.R. Metraw, 
Liturgy, Mosaics, and Architecture in the Ecclesiastical 
Complex of Dermech I, CarthQge; J.-G. Violette, Comment des 
miniatures georgiennes peuvent aider a comprendre des minia- 
tures grecques (ou byzantines): le cycle d'illustration du Second 
Tetraevangile de Djroutchi. Byzantine Art II: Iconological 
Methods with papers by G.A. Peers, On Some Anti-Imperial 
Imagery in the Smyrna Physiologue (Evangelical School B.8); J. 
Raithel, Commemorating Images; R. Schneider, Episcopal 
Programming in a Caesaropapist Climate: Maximianus of 
Ravenna as Iconographel: Studies in the Early Middle Ages 
with papers by: C.N. de Vegvar, JAWS! Early Hellmouth 
Iconography in Ireland; G. Mackie, The Function of Pope 
Hilarius' Chapel at the Lateran Baptistery; J. Osbome, The 
Italian Origins of the Court School of Charlemagne; A. Van 
Dijk, Jerusalem, Antioch, Rome, and Constantinople: Pictorial 
Politics in the Oratory of Pope John VII. For further infoxma- 
tion, contact: Richard Schneider, Dept. of History, Vari Hall, 
York University, Toronto, Ontario, Canada M3J 1P3; fax: 416- 
736-5836; e-mail: reschneid@ york.ca. 
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21-22 March: Higgins Armory Museum hosted a symposium, 
Pages Past and Present: Communication Arts from the 
Middle Ages to the Internet. Contact: Linda Honan, Program 
Director, Higgins Armory Museum, 100 Barber Ave. Worcester, 
MA01606-2444; tel: 508-853-6015 ext. 15; fax: 508-852-7697. 

26-28 March: Medieval Academy of America held its annual 
meeting with the Medieval Association of the Pacific at 
Stanford Univ. in Palo Alto, CA. The conference will include 
sessions: Hildegard of Bingen: The Monastic Context; Science, 
Perception, and Cognition with papers by D.G. Denery 11, (Univ. 
California, Berkeley), Probability and Perspective: Peter Aureol 
and Nicholas of Autrecourt on the Importance of Appearances; 
P.I. Miller (Stanford Univ.), Individuality, Intuition, and Intemal 
Awareness: Scholastic Notions of Subjectivity at the End of the 
Thirteenth Century; A.M.Srnith (Univ. of Missouri), Influence of 
Ptolemy and Alhazen on Medieval and Renaissance Thought up 
to Descartes. Sessions on Latin and Vemacular: Language, 
Culture, and Minorities; The Influence of Prophecy: Reformist 
Apocalypticism, Franciscanism, and Cultural History; The 
Quadrivial Arts. A session on The Development of the Town with 
papers by M.O. Carver (Univ. of York), Town and Anti-Town in 
First-Millenium Europe; D.F. Glass (SUNY, Buffalo), Civic 
Pride and Civic Responsibility in Italian Romanesque Sculpture 
J.S. Ott (Stanford Univ.), Communes, Community, and Episcopal 
Authority: Amiens and Soissons, c.1100-1150. A session on 
Symbols as Reality and Identity in Late Antiquity, Medieval 
Europe, and the New World. A session on Medieval Space with 
papers by M.A. Claussen (Univ. of San Francisco), Space, Town, 
and Liturgy in the Early Middle Ages: The Example of Metz 
under Chrodegang; J. Heindl (Univ. of California, Berkeley), 
Re-Inscribing the City: Cola di Rienzo and the Anonimo 
Romano; L. Ameed (Coll. of the Holy Cross), Mirrors of 
Identity, Gauges of Development: The Charter of Late-Medieval 
English Towns. Session on Public Image and the Subjective Self; 
a session on Europe, Islam, and Affica in the Middle Ages with 
papers by L.B. Robbert (Univ. of Missouri, St. Louis), Venetian 
Businessmen and the Ayyubids of Egypt; L. Marlow (Wellesley 
Coll.), Advice and Praise in the European and Islamic Mirror of 
Princes; CC. Damp (Harvard Univ.), The Monstrous Races of 
the West: Depictions of the European in Medieval African Art 
and Thought. Sessions on Royal Women; Religious Thought in 
Vernacular Languages; Old French Literature; and Bayeux, 
Books, Bishops: Computers in Medieval Research with papers 
by M.K. Foys (Loyola Univ., Chicago and Univ. of Hull), The 
Bayeux Tapestry CD-ROM Project; C.W. Dutschke (Columbia 
Univ.), Digital Scriptorium: An Eye to the Future on the Past 
G.F. Rose (Univ. of Tulsa), Computing Bishops: A Quantitative 
Method for Disambiguating Episcopal Attestations in Tenth- 
Century Royal Charters. A session on The Uses and Contents of 
Illuminated Manuscripts with papers by N.F. Regalado (New 
York Univ.), Fortune's Twin Crowns: Images of Kingship in the 
Roman de Fauvel; R.K. Emmerson (Western Washington Univ.) 
Translating Images: The Decorated Page in French, English, 
and Latin Versions of Guillaume de Deguileville's Trois 
P2lerinages; C.J. Brown (Univ. of California, Santa Barbara), 
Manuscripts for and about Women: Textual and Verbal Imagery 
in the Books of Anne of Brittany and Margaret of Austria; and a 
session on Theory and Methodology. For further information 
contact: George Brown, Chair of the Program and Local 
Arrangements Committees, Dept. of English, Stanford Univ., 
Stanford, CA 94305-2087; tel: 650-723-3014; fax: 650-725- 
0755; e-mail: brown@stanford.edu. 

27-28 March: Crossing the Boundaries VI, a Counter- 
Disciplinary Graduate Student Conference was held at SUNY 
Binghamton, NY. The conference title is Shifts and 
'Ikansformations in Visual Culture and included themes on 
medieval visual transformation, images from beforelafter the age 
of reproducible print, shifting representations of women, and the 
changing apparatus of theatre. Contact: Jean Cucuzzella at , 
bg21010@binghamton.edu; tel: 607-785-8559; or Sharon Smith 
at bf20558@binghamton.edu; tel: 607-723-2197. 

27-30 March: The Twenty-Third Spring Symposium of 
Byzantine Studies was held at the University of Sussex, , 
Brighton. The theme of the conference was Strangers to 
Themselves: The Byzantine Outsider. For further informa- 
tion, contact: Dr. Dion Smythe, c/o Classics, King's College, 
London, Strand, London, WC2R 2LS, The new website of the 
Society for the Promotion of Byzantine Studies is: 
http:Nwww.kcl.ac.uklhumanities/cch/SPBS/ 

27-29 March: The Renaissance Society of America held its 
annual meeting in College Park, MD and Washington, D.C. 
Contact: The Renaissance Society of America, 24 West 12th 
Street, New York, NY 1001 1; tel: 212-998-3797; fax: 212-995- 
4205 

3-4 April: The Pennsylvania State University Center for 
Medieval Studies and St. Andrews University sponsored a 
conference Way and Wayfarer: Travels through the 
Medieval World in State College, PA. Contact: Vickie L. 
Ziegler, Director, Center for Medieval Studies, Pennsylvania 
State Univ., S.409 Bumowes Bldg., University Park, PA 16802; 
tel: 814-863-7484; fax: 814-863-8349; e-mail: vlzl @psu.edu or 
Pat Nickinson, Research Asst., at address above; 
e-mail: pan4@psu.edu. 

3-4 April: Twenty-Fifth Annual Sewanee Mediaeval 
Colloquium focused on Reading and the Book in the Middle 
Ages. Contact: Sewanee Mediaeval Colloquium, The 
University of the South, 735 University Avenue, Sewanee, TN 
37383-1000; tel: 615-598-153 1. 

4 April: The Yale University Program in Medieval Studies 
and the Beinecke Library sponsored a conference on Old 
Books and New Learning: Medieval Manuscripts in the 
Beinecke Library. Contact: Lee Patterson, Program in 
Medieval Studies, P.O. Box 208313, Yale Univ., New Haven, 
CT 06520-8333; e-mail: 1ee.patterson @ yale.edu. 

15- 19 April; The Society of Architectural Historians held its 
fifty-first annual meeting in h s  Angeles. Sessions and papers 
of interest to AVISTA members are: Open Session II with papers 
by R.B. Ulrich (Dartmouth Coll.), Tradition and Innovation: 
Covered Spaces in Roman Architecture; J.C. Anderson (Univ. of 
Georgia, Athens), Anachronism in the Roman Architecture of 
Southern Gaul: Reconsidering the Dating of Well-Known 
Monuments; A. Kuttner (Univ. of Pennsylvania), Constructing 
Rome's Asian Origins: Pergamene Influence on Late 
Republican and Augustan Architecture; W. MacDonald 
(Washington, D.C.), Sorting Out Roman Architecture; a session 
dedicated to the discussion of Restoring Trajan's Forum: A 
Three-Dimensional Approach for the Early Twenty-First 
Century; Open Session 111 with papers by C. Malone (Univ. of 
Southern California), The Rotunda of St. Mary in Dijon: 
Dedication vs. Dimensions; A. McGehee (Oregon Coll. of Art 
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and Craft), Thirteenth-Century "Spolia" at Saint-Gemin 
1'Auxerrois: Reuse, Reconstruction, and Urban Context in Late 
Gothic Paris; B. Abou el-Haj (SUNY Binghamton), The 
Structure of Meaning: Architectural Representation in the Late 
Middle Ages; T.B. James (King Alfred's Univ. Coll, U.K.), 
Ancestral Lands? A Plantagenet Palimpsest Landscape and Its 
Successors at Clarendon Palace and Park, Wiltshire, England. 
A session Reading Between the Lines: The Written Evidence for 
Medieval Architecture with papers by B.L. Wohl (California 
State Univ. at Northridge), Constantine's Use of Spolia; K. 
Wheeler (Univ. of Michigan), Using the Mnemonic Treatise to 
Inform Medieval Architecture; C. Rudolph (Univ. of Califonnia 
at Riverside), Bernard of Clairvaux and Suger of St-Denis: The 
Oflcial Medieval Building Account as a Political Claim; N. 
Miller (Boston Univ.), In Praise of Cities: Promotional Rhetoric 
for Medieval Building. Sessions on The Architecture of Bernini; 
and Rede$ning the "Islamic City" with papers by A. Djerbi 
(Univ. of Tunis, Tunisia), Religious Context and Cultural 
Specijkity; H. Watenpaugh (UCLA), The Construction of a 
Provincial Capital: Sixteenth-century Aleppo; I. Bierman 
(UCLA), Representing Cairo; C. Bilsel (Middle East 
Technological Univ., Turkey), Metamorphosis of an Ottoman 
Port City: Urban Space in Nineteenth-Century Izmir; S. Miller 
(Harvard Univ.), Modernizing Tangier: Urban Growth and 
Social Opportunity 

27-28 April: Nineteenth Medieval Forum met at Plymouth 
State College. Contact: Prof. Manuel Marquez-Sterling, 
Director, Medieval Studies Council, Plymouth State Coll., 
Plymouth, NH 03264; tel: 603-535-2425 or 603-535-2542; 
Ursula Allen, Assistant Director, Medieval Forum; tel: 603-524- 
8070. 

1-3 May: Annual Dumbarton Oaks Byzantine Symposium 
will focus on Constantinople: The Fabric of the City. 
Contact: Dumbarton Oaks, 1703 32nd Street NW, Washington, 
DC 20007-296 1 ; tel: 202-339-6940. 

1-3 May: Eighteenth Annual Haward Celtic Colloquium 
will be held at Harvard Univ. Contact: Dept. of Celtic 
Languages and Literature, Barker Center, Harvard Univ., 12 
Quincy St., Cambridge, MA 02139; e-mail: celtic@fas.har- 
vard.edu 

7- 10 May: Thirty-Third International Congress on Medieval 
Studies will be held at Western Michigan Univ. For further 
information, contact: Medieval Institute, Western Michigan 
Univ., Kalamazoo, MI 49008-380 1; te1:616-387-8745; fax:616- 
387-8750; e-mail: mdvl~congres@wmich.edu; website: 
http://www.wmich.edu/medieval/congress 

4-7 June: The Rocky Mountain Medieval and Renaissance 
Association will hold its annual interdisciplinary conference at 
Big Sky, Montana. This conference offers an opportunity for 
scholars to explore topics related to the study and teaching of the 
Middle Ages and the Renaissance. This year's topic is Goodly 
Worlds: Places, Topoi, and Global Riches, emphasizing sites 
of medieval and Renaissance knowledge and power-artistic, cul- 
tural, economic, geo,gaphical, political, rhetorical, and scientific 
activity. Inquiries should be sent to: Sharon A. Beehler or Sara 
Jayne Steen, Dept. of English, Montana State Univ., Bozeman, 
MT 59717-0239; tel: 406-994-3768; fax: 406-994-2422; e-mail: 
sbeehler@english.montana.edu; or steen@ english.montana.edu. 

5-6 June: The Study of the Bible from Isdidore to Rernigius 
of Auxerre will be the topic of a workshop held by the Atelier 
MCdio-Latin, the Universitk de Paris IV-Sorbome, and the 
Institut #Etudes Augustiniemes in Paris. Contact: Michael 
Gorman, Via Quadronno 9,20122, Milan, Italy; e-mail: rnrngor- 
man@micronet.it; fax: 39-2-5830-4525 

6-9 June: Centro Studi Leon Battista Alberti, Mantua will 
hold its second interdisciplinary conference, Nexus '98: 
Relationships Between Architecture and Mathematics. The con- 
ference program includes papers by S. di Pasquale (Dept. 
Costruzione, Univ. di Firenze), Teoria delle Proporzioni come 
Scienza del Costruire; G.F. Vescovini (Inst. di Filosofia, Univ. di 
Firenze), L'architettonica della mente in Nicola Cusano; L. 
Eaton (Univ. of Michigan, Emeritus), Frank Lloyd Wright and 
Fractals; M. Ostwald (Newcastle Univ., Australia), filings and 
Storey Hall in Melbourne; V.W. de Spinadel (Univ. of Buenos 
Aires), The Metallic Means and Design; M. Frascari 
(Washington Alexandria Architectural Consortium, Virginia 
Tech.) and L. V. Ghirardini, (Prefetto Basilica di S. Andrea, 
Mantua), Contra Divinum Proportionem; B. Nicholson (Illinois 
Inst. of Technology) and J. KappratT (New Jersey Inst. of 
Technology), The Hidden Geometric Pavement in 
Michelangelo's Laurentian Library; S.R. Wassell (Sweet Briar 
Coll.), The Mathematics of Palladio 's Villas; H .  Falter (Univ. of 
Stuttgart), The Influence of Mathematics on the Development of 
Structural Form; G. Sperling (Germany), The "Quadrivium" in 
the Pantheon; M. Emmer (Univ. Ca' Foscari and Univ. La 
Sapienza), La Venezia Perfetta: The Geometry of the City; P. 
Gerdes (Univ. Pedagogica, Mozambique), On Some 
Geometrical and Architectural Ideas in African Art and Craft; 
H. Crapo (Centre d'Analyse et de Mathematique Sociales), On 
the Play of Mirrors in a Coxeter Group. For the schedule of reg- 
istration fees and further information, contact: Kim Williams. 
Via Mazzini 7, 50054 Fucecchio - Florence, Italy; e-mail: 
k.williams@leonet.it; website: http://www.leonet.it/culture/ 
nexus198 

11-15 June: Early Mediaeval Rome and the Christian West 
will be the subject of an international, interdisciplinary confer- 
ence in honor of Donald Bullough at the Univ. of St. Andrews, 
Scotland. Contact: Elsie Johnson, School of History, St. 
Katherine's Lodge, Univ. of St. Andrews, St. Andrews, Fife 
KY 169AL, UK; tel: 44- 1334-4629 16; e-mail: schlhist@st- 
and.ac.uk 

12-13 June: The Newberry Library Center for Renaissance 
Studies will hold its annual graduate student conference on 
medieval and Renaissance studies. For further information, con- 
tact: The Center for Renaissance Studies, The Newberry 
Library, 60 W. Walton Street, Chicago, IL 60610-3380; tel: 312- 
255-35 14; e-mail renaissance@newberry.org; website: 

9-11 July: The theme of the First York Interdisciplinary 
Fourteenth-Century Conference will be The Problem of 
Labor. The conference will be followed by a workshop on the 
York mystery plays to be performed on 12 July. Contact: Louise 
Hanison, Centre for Medieval Studies, Univ. of York, King's 
Manor, York Y012Ep, UK; e-mail: lahl@york.ac.uk 

13-16 July: Fifth International Medieval Congress sponsored 
by the International Medieval Institute at the Univ. of Leeds. 
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Contact: Axel E.W. Miiller, IMC Director, International 
Medieval Institute, Parkinson 103, Univ. of Leeds, Leeds LS2 
9JT, UK; tel: 44-113-233-3614; fax: 44-113-233-3616; e-mail: 
IMC@leeds.ac.uk 

16-18 July: The TweIfth Conference of the Australian 
Association for Byzantine Studies will be held at Macquarie 
University, Sydney and will center on the theme of Orthdoxy 
and Unorthodoxies. Address inquiries to Professor Sam Lieu; 
e-mail: slieu@laurel.ocs.mq.edu.au 

17-20 July: Biennial Congress, New Chaucer Society will be 
held at the University of Paris-Sorbonne. Contact: Christian 
Zacher, Director, New Chaucer Society, c/o Center for Medieval 
and Renaissance Studies, 256 Cunz Hall, Ohio State Univ., 
1841 Millikin Rd., Columbus, OH 43210- 1229; tel: 6 14-292- 
2061; fax: 614-292-8666; e-mail: zacher. 1 @osu.edu 

9-12 September: Third International Medieval Latin 
Congress will focus on the theme, The Eleventh Century. 
Contact: Peter Dronke, Faculty of Modem and Medieval 
Languages, Univ. of Cambridge, Sidgwick Ave., Cambridge 
CB3 9DA, UK. 

9-15 September: Innocent 111: Urbs et Orbis will be held in 
Rome to mark the eight-hundredth anniversary of the accession 
of Pope Innocent 111. Themes of the colloquium will include: the 
Patrimonium Petri, the curia, Innocent's family, the Roman 
commune, local politics, Rome-based arts, intellectual develop- 
ments c. 1200, education and theology, historiography, proso- 
pography, canon law and political ideas, marriage/family/ sexu- 
ality, popular religion and liturgy, heretics and minorities, cru- 
sades and other faiths, regional differences and politics, art his- 
tory, and empowerment by the spirit. A fee of 120,000 lire will 
be charged but a reduction may be available for students and the 
unwaged. For more information contact: Brenda Bolton, 8 
Watling Street, St. Albans, Herts., AL1 2PT, 
Great Britain; tel: and fax: 01 1-44- 1727-861 170; 
e-mail: B.M.Bolton@qmw.ac.uk. See also the website at 
www.univie.ac.atlGeschichtsforschung/Innocenz.htm 

10-12 Sept: Eighth Interdisciplinary Conference on 
Teaching the Middle Ages will be held at Emporia State Univ. 
Abstracts are invited from all disciplines for papers on teaching 
the Middle Ages at the elementary, secondary, and postsec- 
ondary levels. Deadline for abstracts 24 April 1998. Contact: 
Me1 Storm or Russell Meyer, Dept. of English, Emporia State 
Univ., Emporia, Kansas 66801; tel: 316-341-5216; fax: 316- 
341 -5547; e-mail: stormmel @esumail.emporia.edu 

17-19 September: 'lkentieth Annual Mid-America 
Conference on History will be held at the University of 
Arkansas, Proposals for papers or entire sessions in all fields of 
history should include a title, one-page abstract, and vita. 
Deadline for proposals is 1 May 1998. Send all correspon- 
dence to: Mid-America Program Committee, Dept. of History, 
Old Main 4 16, Univ. of Arkansas, Fayetteville, AR 7270 1. 

24-26 September: Sixth Biennial Symposium of the Textile 
Society of America, Inc will be held at the Fashion Institute 
Technology in New York City and will focus on Creating 
Textiles: Makers, Methods, Markets. The conference will 
explore the factors that affect the creation of textiles throughout 

the world and across time. Send abstracts to Madelyn Shaw, 
Textile Museum, 2320 S St. NW, Washington, DC 20560; tel: 
202-667-044 1 ; fax: 202-483-0994. For further information about 
the symposium, contact: Desiree Koslin, Fashion Institute of 
Technology, Graduate Studies Div., 7th Ave. at 27th St., E-315, 
New York, NY 10001 ; tel: 212-760-77 14; fax: 212-760-7 156 

2-4 October: New England Medieval Conference will be held 
in Portland, ME and will be hosted by the Maine Medieval 
Association and Bates, Bowdoin, and Colby Colleges along 
with the Univ. of Maine and the Univ. of Southern Maine. The 
theme of the conference, The Cultural Processes of 
Appropriation will focus on the problem of interpreting 
medieval practices of appropriation. Papers may investigate 
such processes as transferrals, assimilations, citations, revisions, 
translations, reinterpretations, transmutations, improvisations, 
bricolage, and comic or subversive modes such as parody, satire 
or "poaching." Contact: David L. Simon or Veronique Plesch, 
Dept. of Art, Colby Coll., Waterville, ME 04901; 
e-mail: dlsimon@colby.edu; vbplesch@colby.edu. 

9-10 October: Fifth Biennial Gender and Archaeology 
Conference. The theme of the conference, From the Ground 
Up: Beyond Gender Theory in Archaeology, is the practical 
application of the many theoretical approaches that have char- 
acterized most research on engendered archaeology that stress- 
es concrete examples of how gender theory can be applied in 
archaeological praxis. Deadline for the submission of 
abstracts is 15 April 1998. Send abstracts and inquiries to: 
Prof. Nancy L. Wicker, Art Dept., MSU 42, Mankato 
State Univ., PO Box 8400, Mankato, MN 56002-8400; 
tel: 507-389-2728; fax: 507-389-2816; e-mail: nancy. 
wicker@mankato.musus.edu. 

15-18 October: Society for the History of Technology will 
hold its annual meeting in Baltimore. Proposals are welcomed 
for papers and sessions in topics related to the history of tech- 
nology, especially topics before the twentieth century. Call for 
papers by 10 April. Send proposals to Brett D. Steele, SHOT 
Program Chair, Dept. of History, Univ. of California at Los 
Angeles, 6265 Bunche Hall, Los Angeles, CA 90095-1473; tel: 
310-825-3888; fax: 310-206-9630; e-mail: bsteele@ucla.edu. 

16- 17 October: Thirty-Seventh Annual Midwest Medieval 
History Conference will be held at the Univ. of Notre Dame. 
Call for papers deadline 15 April 1998. Send abstracts to John 
J. Contreni, Dept. of History, 1358-University Hall, Purdue 
Univ., West Lafayette, IN 47907- 1358; e-mail: contreni@pur- 
due.edu. Contact: Olivia R. Constable, Dept. of History, Univ. 
of Notre Dame, Notre Dame, IN 46556-0368; e-mail: 
0livia.R.Constable. 1 @)nd.edu 

23-24 October: A Feather on God's Breath: Hidegard 900 
Years Later will be the theme of a conference held at California 
State Univ., San Bernardino. The keynote speaker will be 
Matthew Fox. Submission of papers from all fields related to the 
study of Hildegard's works are encouraged. Sessions will con- 
sist of three twenty-minute papers and a ten-minute discussion 
period moderated by a chair. Deadline for submission of pro- 
posals for sponsored/special sessions and general sessions is 
1 July 1998. Each abstract should be typed, double-spaced, not 
more than 300 words in length, and include paper title, author's 
name and address, and institution or affiliation. Please indicate 
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all audio-visual needs on the abstract. Reminder: papers are not 
to exceed twenty minutes in length. Send abstracts to: Dr. Lanny 
Fields, Dept. of History, California State Univ., 5500 University 
Parkway, San Bernardino, CA 92407; tel: 909-880-5586; e- 
mail: lfields@wiley.csusb.edu. See also the conference website: 
http://academic-affairs.csusb.edu/hildg~ 

5-7 November: Queer Middle Ages will be the subject of a con- 
ference at the City Univ. of New York. Contact: Francesca 
Sautrnan, Dept. of French, Hunter Coll., CUNY, e-mail: fsaut- 
man@shiva.hunter.CUNY.edu; or Steven Krueger, Dept. of 
English, Queens College, CUNY; e-mail: steven-kruger 
(3qc.edu 

5-8 November: Twenty-Fourth Annual Byzantine Studies 
Conference will be held at the Univ. of Kentucky. Deadline for 
abstracts of papers 15 March 1998. Send abstracts to: Claudia 
Rapp, Institute for Advanced Study, Olden Lane, Princeton, NJ 
08540; e-mail: clrapp@ias.edu. Copies of the Byzantine Studies 
Conference Abstracts of Papers may be ordered from the 
Byzantine Studies Conference, c/o Dumbarton Oaks, 1703 32nd 
Street NW, Washington, D.C. 20007 (ATTN: Jonh Nesbitt). The 
cost, including postage, is $45 for 1995-1999 (nos. 21-25); $30 
for 1990-94 (nos. 16-20; nos. 18 and 19 out of print); $30 for 
1985-1989 (nos. 11-15); $20 for 1980-1984 (nos. 6-10). 
Individual copies available: nos. 3-10, $6.50; nos. 11-20, $7.50. 
Checks payable to the Byzantine Studies Conference. Further 
inquiries via e-mail to Nesbitt@doaks.org 

6-8 November: International Medieval French Studies 
Colloquium to be held at the Univ. of Massachusetts, Arnherst 
will explore Old French versions of the Roman d'Alexandre. 
Contact: Donald Maddox and Sara Sturm-Maddox, Dept. of 
French and Italian, Univ. of Massachusetts, Amherst, MA 
01003; tel: 413-545-2314; fax: 413-545-4778; e-mail: mad- 
dox@ frital.umass.edu 

February: ICMA Session at College Art Association annual 
meeting to be held in Los Angeles. The theme of the session 
will be: Beyond the Core: Uniting the Peripheries of 
Medieval European Art. This session will examine how tradi- 
tions of European Medieval art usually considered peripheral 
(such as Eastern European, Iberian, Insular, and Scandinavian) 
relate to traditions assumed to be artistically dominant (such as 
Early Christian, Carolingian, Romanesque, and Gothic). 
Themes to be addressed in theoretical papers or in case studies 
include ways in which geographic peripheries are integral rather 
than marginal and conmbute to the core or dominant concerns 
of medieval art history, and how European Medieval art may be 
defined inclusively to incorporate the so-called peripheral areas. 
Deadline for abstracts is 10 April 1998. Write the organizer 
Nancy Wicker at Art Dept., MSU 42, Mankato State Univ., PO 
Box 8400, Mankato, MN 56002-8400; e-mail: nancy.wick- 
er@Mankato.msus.edu 

8-10 April: The Medieval Academy of America annual meet- 
ing will be held in Washington, D.C. Proposals should be sub- 
mitted to the Co-chair of the Program Committee, Penn Szittya 
Dept. of English, Box 57 1 13 1, Georgetown Univ., Washington, 
D.C. 20057- 1 13 1. The deadline is 15 May 1998. 

Proposals must have two parts: (1) a cover sheet containing 

name, professional status, postal address, home and office tele- 
phone numbers, fax number, e-mail address, and paper title; (2) 
a second page containing name, paper title and a 250-word 
abstract of the paper. Sessions at the meeting will include: 
Medieval Islam across the Mediterranean; Music in an 
Interdisciplinary Context; Lay Devotion in the Byzantine and 
Western Middle Ages; East Slavic Medieval History; The 800th 
Anniversary of the Fall of Jerusalem; Innovative Uses of 
Technology in Teaching and Research; The Integace of Text and 
Image in the Lancelot-Grail Prose Cycles; Late-Medieval 
Courts and Community; Dissent in England, 1250-1400; Late- 
Medieval English and Italian Cultural Transactions; Piers 
Plowman: Texts and Contexts; Medieval Archaeology; 
Medieval Cartography: Imagining SpaceLVational Identities; 
Historiography and Romance; The Saxon World: The Pagan- 
Christian Semantic Contexts; The Reception of Arabic and 
Jewish Philosophy in the Early Thirteenth Century; 
Philosophical Psychology in the Middle Ages; Medieval 
Science, East and West; Open Sessions. 

Questions about the call for papers may be addressed to the 
Co-Chairs of the Program Committee: Penn Szittya, Dept. of 
English, Box 57 113 1, Georgetown Univ., Washington, D.C. 
20057-1131; e-mail: szittypr@gusun.georgetown.edu; Jo Ann 
Hoeppner Moran Cruz, Dept. of History, Georgetown Univ., 
Washington, D.C. 20057; e-mail: moranj@ 
gunet.georgetown.edu or to the Luke Wenger, Executive 
Director, Medieval Academy, 1430 Massachusetts Ave., 
Cambridge, MA 02138; e-mail: maa@fas.harvard.edu. 

May: ICMA Sessions at Thirty-Fourth International 
Congress on Medieval Studies, Kalamazoo, MI (2 sessions) 
will center on the theme of Women's Space, Women's Place in 
the Middle Ages. Were the spatial divisions to which medieval 
women were subject-in the city, the church or monastery, and 
at court-used to control women or were they ever of women's 
choosing? How were physical barriers, decorative programs or 
installations of portable objects used to demarcate women's 
spaces? How did women's spaces relate to those for men in size, 
location, decoration? Deadline for abstracts is 15 September 
1998. Write to: Joan Holladay, Dept. of Art and Art History, 
Univ. of Texas at Austin, Austin, TX 78712; e-mail: holla- 
day @mail.utexas.edu 

July: ICMA Session at Leeds will focus on Civic Art and 
Architecture in Medieval France: Twelfth to Sixteenth 
Centuries. Civic art and architecture of medieval France has 
not yet been systematically studied. Pictorial cycles and monu- 
mental sculptural programs in episcopal palaces, hospitals, 
guild halls, and town houses have been neglected. The session 
will investigate the relationship between these programs and 
contemporaneous religious art, their urban role and function, 
and the attitudes and intentions of their patrons. The tensions 
created between collective and individual civic expressions as 
reflected in pictorial programs will form one of the session's 
major themes as will the emergence of a visual language indige- 
nous to civic architecture. Deadline for proposals 31 August 
1998. Contact Nurith Kenaan-Kedar, Dept. of History of Art, 
Tel Aviv Univ., Ramat Aviv, 69978 Israel. 

1 1-16 July; Eighteenth International Conference of the 
History of Cartography will be held in Athens, Greece. The 
conference theme will be The Cartography of the 
Mediterranean World, but other aspects of the history of car- 
tography will be welcomed. The conference will be held in 
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English, French, and Greek with simultaneous translation. For 
further information, please send your name, e-mail address, 
home address, business address, and home and work telephone 
and fax numbers to: gtolias@eie.gr or via mail to Dr. George 
Tolias, Conference Secretary, 18th International Conference on 
the History of Cartography, The National Hellenic Research 
Foundation, 48 Vassileos Konstantinou Ave., GR-116 35 
Athens, Greece; tel: 301 721 0554; fax: 301 724 6212. 

13-18 July: Ninth Centennial of Crusader Conquest of 
Jerusalem in 1099 will be theme of the Fifth Annual 
Conference of the Society for the Study of the Crusades and the 
Latin East to be held in Jerusalem and Haifa. Write: 
R. Ellenblum, Dept. of Geography, Hebrew Univ. of 
Jerusalem, Jerusalem 91905, Israel; e-mail: 
msronni@pluto.mscc.huji.ac.il 8 

EXHIBITIONS 
Paging through Medieval Lives. Illumination and 
Calligraphy from Selected Collections at the Utah Museum of 
Fine Arts. The catalogue of the exhibition is available through 
the Museum Bookstore. For further information, call: 801 -58 1 - 
3580. The catalogue is also available on line at: 
http://www2.art.utah.edu 

Kolner Schatzbaukasten, Die Grosse Kolner 
Beinschnitzwerkstatt des 12. Jahrhunderts will be at the 
Schniitgen Museum in Cologne through 19 April. A catalogue is 
available. 

Master Theodoric, Court Painter to Emperor Charles IV is 
at the National Gallery in Prague, Convent of St. Agnes of 
Bohemia, Prague through 26 April 1998. A catalogue is avail- 
able and a symposium will be held in April on Court Chapels 
of the High and Late Middle Ages and Their Artistic 
Decorations. For information contact: Lecture Dept. of the 
National Gallery in Prague, tel: 02-248 10628 or 02-248 10835. 

Recognizing Van Eyck will be at the Philadelphia Museum of 
Art from 4 April through 31 May 1998 The exhibition includes 
a study of the two versions of Jan van Eyck's Stigmatization of 
St. Francis. A catalogue is available. 

L'Art en France au temps de Philippe le Bel will be held in 
the Grand Palais, Paris from 17 March through June 30 1998. A 
symposium will be held in connection with the exhibition 24-25 
June. *:* 

NOTES FOR CONTRIBUTORS 
To avoid unnecessary delays in the preparation of the AVZSTA 
Forum Journal, the editor requests contributors to follow the 
guidelines listed below. 

Form 
1. Manuscripts must be clearly printed on a letter-quality 

printer on standard size paper. Please use twelve point 

type. 
2. If possible, send the disk of your manuscript prepared on 

Microsoft Word for Macintosh. Include a hard-copy 
print-out with your disk. 

2. Provide author's name, institutional affiliation or city of 
residence on the title page of the mauscript. 

3. Notes must be supplied at the end of the manuscript on 
separate pages. Please do not embed them in the text. 

Notes 
1. Endnotes should follow the practice of The Chicago 

Manual of Style (14th edition). Books are cited as: J. 
Fitchen, The Construction of Gothic Cathedrals 
(Oxford, 1961); articles as: J.S. Ackermann, Gothic 
Theory of Architecture at the Cathedral of Milan, Art 
Bulletin 3 1 (1 949): 84- 11 1. If you type your manuscript 
use quotation marks in place of italic, underline in place 
of bold type. 

2. Abbreviate title of this journal as AFJ. Other periodicals 
should be spelled out on first mention. 

Illustrations 
1. Illustrations are the responsibility of authors. You may 

send legible photocopies of visual material for the initial 
submission of your manuscript. For publication, high- 
quality, glossy black-and-white prints are essential. They 
should be no smaller than 5 by 7 inches. 

2. Original drawings should be submitted whenever possi- 
ble, although high-quality photocopies of line drawings 
are acceptable. The editor will no longer redraw faint 
copies or attempt to interpret ambiguous sketches. 

3. Authors are responsible for obtaining permission to repro- 
duce illustrations when necessary and for any fees asso- 
ciated with their publication. 

4. Authors should provide illustration captions printed on 
separate pages at the end of the manuscript. Information 
should include the name of the building or object, loca- 
tion, date, specific description of image, source: e.g. 
Saint-Urbain, Troyes, begun ca.1263, interior, choir 
(photo: M. Davis). 

Miscellany 
1. Dates: use figures and numbers as 10 June 1194. Form the 

plural decade without the apostrophe: 11 30s. For bracket 
dates write each year in full: 1220- 1269, not 1220-69. *:* 
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ANNUAL BUSINESS MEETING 
OF AVISTA 

The eleventh annual meeting of the general membership of 
AVISTA was held in Schneider Hall, Room 1220, Western 
Michigan University, Kalamazoo, Michigan on 9 May 1997 
during the Thirty-Second International Congress on Medieval 
Studies. Warren Sanderson, President, called the meeting to 
order at 12: 15 p.m. 

OPENING AND AGENDA: 
Warren Sanderson presented an agenda which included reports 
from the officers, elections to the Board of Directors, and 
future programs for the Medieval Congress. 

TRIBUTE: 
Bert Hall, secretary for AVISTA, read an obituary of the late 
Jean Gimpel which appeared in the Toronto Globe and Mail 
shortly after his death. There followed a moment of silence in 
tribute to one of our founding members 

THANKS: 
President Sanderson offered AVISTA's thanks to Kelly DeVries 
for his work in organizing the sessions at this Thirty-Second 
Congress. These sessions were held jointly with De Re Militari. 

SECRETARY'S REPORT: 
The Secretaq presented minutes of the 1996 meeting which 
required some modifications. Acceptance of the modified min- 
utes was moved by William Clark and seconded by Kelly 
DeVries. 

TREASURER'S REPORT: 
Richard Sundt, in his final report as Treasurer, distributed a 
written statement of AVISTA's financial position. In a farewell 
speech, he introduced his succesor, Harry Titus of Wake Forest 
University. Richard cautioned AVISTA against false fiscal opti- 
mism, noting that our total revenue and cash-on-hand had fall- 
en slightly in the past year. In reply, President Sanderson 
expressed AVISTA's thanks to Richard for some seven years of 
faithful service, and also AVISTA's appreciation to Harry Titus 
for having taken up the duties of Treasurer. 

EDITOR'S REPORT: 
Michael Davis reported that the next issue of AVISTA Forum 
Journal was under construction. He expressed satisfaction 
with the increased number and improved quality of photo 
reproductions now appearing, although he did note that the 
quality was not as fine as he had hoped, and efforts would be 
made to enhance the photos in future issues. Costs have 
remained roughly constant, and the range of articles has broad- 
ened. Paul Gans interjected a comment that the Table of 
Contents for forthcoming issues of AVISTA Forum Journal 
would make fine material for the AVZSTA web page. Michael 
went on to note that the art and architecture editor's post need- 
ed to become more active. Warren Sanderson suggested post- 
ing a description of the position on the web page to see if any 
volunteers emerged. 

culated a proposed revision of the by-laws to make them con- 
form to what has been, in fact, our practice regarding members 
of the Board of Directors. 

COMMITTEE ON ELECTRONIC MATTERS: 
Paul Gans, reporting for the committee, conceded that it had 
not been very active this year. He solicited contributions from 
the members for the web page and indicated that it would be 
updated this summer. Warren Sanderson suggested that there be 
a permanent committee of six members to act as editors, and 
that they solicit suggestions to improve the web page. Beau 
Harbin volunteered and indicated that he was working as a 
freelance html programmer. He also suggested that we link to 
various SCA web pages, and to those of various groups work- 
ing on versions of medieval catapults. Kelly DeVries nominat- 
ed Beau Harbin for the Committee on Electronic Matters. 

BOARD OF DIRECTORS: 
President Sanderson recommended continuation of the current 
Board of Directors, as well as the addition of Richard Sundt for 
the term 1997-2000. Both were approved unanimously. A call 
for additional nominations resulted in William Clark's nomina- 
tion of Marie-ThCrbse Zenner (seconded by Kelly DeVries) and 
Kelly DeVries's nomination of Steve Walton (seconded by Paul 
Gans). Both candidates were acclaimed unanimously. 

FUTURE KALAMAZOO PROGRAMS: 
Warren Sanderson reminded us of the need for a Jean Gimpel 
memorial program sometime in the next planning cycle. After 
discussion of plans already afoot and the time needed for orga- 
nization, the following array of programs was proposed: 

1998: Arithmetic, Numbel; Measure, and the Building Arts. 
Organizer: Jens Ulff-Meller, with William Clark. Note: this 
will require five sessions, four conventional, one to prepare for 
the demonstration, and two outdoor sessions to demonstrate the 
laying out of a cathedral plan. 

1999: Woodlands, Building Technology, and Construction 
Practices. Organizer: Bert Hall, with Lynn Courtenay. 

2000: Jean Gimpel Memorial Sessions: Interactions, 
Parallels, and Exclusions in Medieval Science, Technology, 
and Art between Islam, Asia, and the West. Organizer: Alan 
Stahl, with Kelly DeVries. 

AVISTA AT LEEDS: 
Nigel Hiscock suggested once again that AVISTA make greater 
efforts to be a presence at the Leeds Congress in July. Kelly 
DeVries was named as the North American contact to coordi- 
nate our sessions at Leeds. 

NEW BUSINESS: 
Nigel Hiscock announced that there would be a memorial ses- 
sion on 11 October 1997 in honor of the late Alistair Crombie 
and Jean Gimpel. 

ADJOURNMENT: 
The meeting was adjourned by common consent at 1: 18 p.m. 

Respectfully submitted, 
Bert S. Hall 
Secretary, AVISTA *:* BY-LAWS REVISION: 

William Clark, acting for the ad hoc committee on by-laws, cir- 



Join AVISTA 

In the next issue of the AVISTA Forum Journal, 
volume 11, number 2, Fall 1998: 

Anthony R. Scibilia, Moving Cathedrals: An Experiment 
Nancy Wu on the setting out of Reims Cathedral 

Geometry in theory and practice with articles by John James and Marie-ThCrese Zenner 

Contributions on any aspect of medieval science, technology, or art in Europe or Asia or their impact 
on and afterlife in the modem world are welcomed. Please send articles for the Fall issue to the edi- 
tor-in-chief by 1 July 1998. 

Editor-in-Chief Michael T. Davis 
233 Mosier Street, South Hadley, MA 01075 

Article Reviews Pamela 0. Long 
(Science and Technology) 3100 Connecticut Avenue, NW, #137, Washington, D.C. 20008 

(Art and Architecture) Robert D. Russell 
Italy and the Mediterranean Department of Art History, School of the Arts 

College of Charleston 
66 George Street, Charleston, SC 29424-0001 

Northern Europe Marie-Thkrkse Zenner 
2 College Circle, Haverford, PA 19041 

Notes and Queries send to Editor-in-Chief 
News, Conferences 

1 j Membership Application - includes subscription to AVISTA FORUM. 1 
I 

Page 47 

I 

Name: I 
I 
I 
I 
I 

Address: I 
I 
I 
I 
I 
I 
I 
I 

Send check, payable to AVISTA, to Harpy B. Titus, Department of Art, Box 7232, Wake Forest University, 
Winston-Salem, NC 27109. I 

I 
I 

Individual members: $20 per year. Past issues of AVZSTA FORUM available at I 
I 

Libraries and institutions: $25 per year. $3.00 to members and $6.00 to non-members I 
I 

Students, retired, unemployed: $15 per year. and institutions. I I 

I I 
I *Please make foreign checks in US dollars, payable at a bank with an American Branch. I 
I I 
L-------,,-----,----------------------------------------------------------------J 
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