














a particularly good example of an early desire to sacrifice colour for light (Raguin 10). The
central window, the focus of the churchgoer’s view, has coloured bust-medallions and figural
scenes throuhgout its tall lancets; however, the windows to its side have only one, band-like row
of figures at its base (closer to the audience view) and a much broader region of grisailles
extending to the vaults, intended to provide additional light (10). The dark band of glass and the
largely white panels above are generally linked by a white canopy and architectural frame
surrounding the figures, as well as by a restrained but prominent network of colour defining the
geometrical forms of the grisaille (103). The windows themselves, unlike many French models,
still possess trumeaux between each pair of double lancets, yet the mullions between adjacent
lancets are relatively thin, and the lancets are very tall, providing in total a much greater
abundance of light than seen in the choir of Le Mans. The architectural detailing of the vaults is
no more elaborate than at Naumburg, and the tracery is still heavily concentrated to trefoil arches
and a small rose at the very summit of each window. As a result of the simple tracery and
vaulting, the grisaille revolution at Cologne does not appear to be heavily tied an elaboration of
the architectural framework but a real desire for more light.

However, despite mass cbnversions to grisaille in cathedrals like Cologne, the coloured
tradition was preferred in the Holy Roman Empire, so other strategies were also developed by
Germans to increase the content of white glass in WindoWs without resorting to dedicating large
areas of window space to grisailles. One method, essentially equivalent to canopy accentuation,
placed grisailles within the window’s depicted architecture (Grodecki and Brisac 202). Another
means of increasing white space included the filling of the upper portion of the window above
the canopy with grisaille glass, readily demonstrated by the St. Thomas window at Strasbourg

dating from 1325 (202). The expansion of white space within the upper part of a window was a
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popular convention in Germany starting, according to Sherrill, in the late Thirteenth century, and
executed in the cathedrals of Shwabishgmund, Schegerkapelle, Nuremburg, Freiburg, and
Munich, among other places (Sherrill Austria 12). This strategy ensured both adequate lighting
as well as coloured panes at eye level, although the increased constrast associated with this setup
provided a substantial drawback (12-13). During the Late Gothic era, the white glass was
replaced with whiter, more transmissive panes (22).

Another Fourteenth century strategy for increasing interior lighting while maintaining a
largely full-colour tradition included the use of what Sherrill describes as “geometric glass”
(Sherrill Austria 16). Geometric glass uses “light admitting geometric patterns,” or a pattern of
white glass decorated heavily within a pattern of coloured glass (6). The effect of geometric glass
is similar to the Late Twelfth-century glass (1176-1180) of St. Rémi in Reims, France (Caviness
186, Grodecki and Brisac 202-203). This influential Early Gothic church retains much of its
original glass in its choir clerestory and triforium, largely a full-colour scheme with each window
heavily saturated. The overall impression of this interior is relatively dark (Caviness 186). In
many ways, however, St. Rémi represents a relatively unique development in early stained glass;
instead of adopting the dark, rich blues and reds of St. Denis, St. Rémi possesses many pastel
colours, such as green, red and purple, giving in places a greenish-white effect (185). The aisle,
clerestory, and tribune glass cover much of the wall space in the choir, providing an large
abundance of window space generally, which probably provides adequate lighting under sunny
conditions (180). However, in many of the triforium windows, St. Rémi possesses what has
sometimes been referred to as thick, rich ‘coloured ornamental grisaille,” with lights filled with
of alternating white and colour mosaic pieces, often forming a wide border framing a coloured

figure (186). The choir at Orbais may have also had similar early combinations of alternating
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colour-and-white mosaic glass, although as Caviness indicates, “the overall effect of true
grisaille ornament is much lighter than the impression that can be gained from the single light in
the tribune of Saint-Remi that is entirely filled with coloured ornamental glass” (186, 188). Even
though pure grisailles are more effective in transmitting light, geometric glass such as that
provided in the early example of St- Rémi rejects the lifeless glow of grisailles and allows a
church to retain its richer full-colour characteristics. In other words, despite the limited increase
in transmittance, this kind of grisaille-colour combination seemed to be popular in parts of
Germany, which perhaps indicates a cultural concession to keep colour. Sherrill probably
describes geometric glass best when he states that “even when the Fourteenth century demanded
grisaille, he [the German glazier] touched it with colour, shot it through with brilliant lines,
embellished it with rich bosses and borders as to make it far warmer and richer than France’s
pale quarries or England’s silvery grisailles” (Sherrill Austria 29).

Cistercian monuments also appeared to retain large grisaille windows, although many
churches in both France and Germany were beginning to scale down on the edict by St. Bernard
in thé: early-mid Thirteenth century, or at the very latest by the Fourteenth century. As a result,
coloured glazing began to be used in Germany in the Fourteenth century, so Cistercian
institutions provide an interesting example of increasing colour saturation and may reveal at
which point windows were considered overly saturated with colour. The transition was gradual,
with economical blankglazing used for many of the Cistercian institutions after the edict, and
few institutions as a whole, except the most elaborate, likely used any kind of full colour
program before the edict’s passage in the middle of the Twelfth century (Hayward Glazed
Cloisters 96). The cloister glazing in the Babenberg window of the Brunnenkapelle in

Heiligenkreuz also provided an important example of the introduction of the full colour tradition
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in the Fourteenth century, with a geometric style used in tall four-lancet windows and an
abuhdant use of lighter colours, which pervade the window beyond the relatively small,
medallion-like enclosing of the figural rows provided in the middle two lancets (103). At
Altenberg, on the other hand, Cistercian glazing with an abundance of grisaille remained
important, but colouring was also included to provide an effect, according to Hayward, similar to
the cathedral glazing of the second half of the Fourteenth century in France and England (104).

Other trends in stained glass design demonstrate a general interest in increasing interior
light after 1300. Grodecki and Brisac (207, 211) note that tones generally did become lighter
with time. In addition, like in France and England, attempts to increase the translucency of
stained glass appear to have been in full swing before the widespread adoption of silver stain,
which became prominent in Germany at a relatively late date of 1350 but remained a crucial
element of stained glass design until 1500 (Sherrill Austria 21). The choice to use silver stain
also increased the transmissivity of windows. Early examples of silver stain are visible in
Konigsfelden, a vital monument of upper Rhenish workshops glazed (1325-1330), provided with
bright colours and silver stain highlights in the architecture along with attempts at Italian
perspective (Grodecki and Brisac 208-210).

After the beginning of the Renaissance, enamelwork dominated stained glass in
Germanic lands (and enamel glass reigned supreme from 1500 to 1650) (Sherrill Austria 22).
The simple process entailed painting on a surface of (usually) white glass followed by glazing it
in a furnace (22). Like much of the rest of Europe, the lands of the Holy Roman Empire
developed strong pictorial traditions within glass, which transformed the landscape of the
window. German artists were heavily involved in this transition, and designs developed by the

influential Northern Renaissance artist Albrect Diirer and other artists spread not only across
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Germany but also into France and later England (Richard Marks 46, Raguin 114-115). Even
following the Reformation, an age in which a prevailing attitude of iconoclasm ceased stained
glass production in England and quelled it in other parts of Europe, Swiss glaziers maintained
glazing programs in Protestant and Catholic churches alike. Many of these windows possessed
large areas of white, light blue, and silver stained yellow. Raguin also notes that in German
churches at the beginning of the Sixteenth century glaziers applied large amounts of silver stain,
producing a general golden tonality (Raguin 104). At this time conversion to old themes in glass
were popular, although windows were still maintained with bright, translucent colours.

The Renaissance clearly marked an age of high transmissivity glass in Germanic lands as
well as other non-Mediterranean parts of Europe. Therefore, clearly, despite the maintenance of
the full colour tradition into the Fourteenth century, a variety of grisaille-colour mixes and
brighter colour combinations generally tended to produce lighter, higher transmissivity windows
before the conversion to silver stain, and the increase in translucency was complete by the
Fifteenth and Sixteenth centuries. This transition, seen ubiquitously in northern Europe, despite
different cultural traditions and stylistic developments, and the lack of such an evolution in the
south, suggests not only a broader northern style but also perhaps external northern influences

such as that which the climate change hypothesis affords.

7 Mediterranean Stained Glass

While Italian and Spanish stained glass demonstrate remarkable stylistic and aesthetic
variation over the course of the late Thirteenth century to the Renaissance, in terms of palette,
Mediterranean glass varied little over time, using primarily deep colours with occasional touches
of silver stain and coloured ornamental glass (such as the ‘coloured grisailles’ of St. Rémi).

However, before evaluating the importance of stained glass transmissivity to interior lighting, it
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is important to note that stained glass was relatively rare in both Spain and Italy as well as the
Mediterranean in general. The stained glass tradition itself was neither native to Italy nor to
Spain, and thus the style was diffused through cross cultural currents. The Gothic style itself was
still a relatively new architectural language to Italy by the age of Giotto (~1300), and Gothic
cathedral construction in some areas of Spain was limited by the efforts of the Reconquista.
Also, the Romanesque tradition prevailed in Italy, Spain, and southern France even more than in
Germany (and even today a great number of churches in the Mediterranean were never built in
the Gothic style and remain Romanesque or mixed Romanesque-Gothic in style). In France in
particular, the general cutoff point between the two styles is the Loire Valley, with Gothic
prevailing north of the Loire and Romanesque south, and the same is true for other climatic
architectural adaptations, such as pan roof tiles (see Atlas de la France Romane).

In addition, stained glass was often only adopted in certain regions. For example, stained
glass is very common in Florentine churches from the Late Medieval and Renaissance eras, and
it also common during the Renaissance period in parts of northern Italy, such as Milan and
Venice, as demonstrated by programs in San Giovanni e Paolo (Venice) and Milan Duomo).
Also, the spread of stained glass was limited by an actual lack of need for it; for example, when
the Gothic style translated to Spanish and Italian churches, it often took on much smaller
windows than those seen in England or France. The same is true in parts of southern France,
where relatively thin windows taking up a limited proportion of the wall space were decorated
with grisailles or sometimes mixed windows (Grodecki and Brisac 175). Simply put, glass
houses were rarely (if ever) attempted in the Mediterranean, and when particularly large
windows were introduced to a Mediterranean church it often derived from external influences,

such as at Léon Cathedral in Spain or some of the churches of Naples under Angevin rulers
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(188). Indeed, vast walls of glass such as the Great East Window of Gloucester would be
unthinkable in Tuscany or Catalonia, where mean conditions associated with bright sunshine
would likely introduce exceptional glare, especially given the high transmissivity of large
grisaille or quarry windows (Sherrill Austria 11).

The adoption of slightly larger Gothic windows, on the other hand, did often bring about
the inclusion of stained glass, and this glass often adhered strongly to the full colour tradition (so
that, as Sherrill suggests, excessive brightness could be avoided). One example of the larger
window-full colour strategy can be found at Léon in Spain. This cathedral is located far from the
French border, but it experienced strong influences from France and Northern Europe in general
as a primary pilgrimage stopping point on the route to Santiago della Compostella (Grodecki and
Brisac 188). Léon remains one of the earliest glazing programs in Spain (as much of the Iberian
Peninsula at the time still used Islamic-style apertures), and it possesses stained glass from the
second half of the Thirteenth century to the Renaissance, thus displaying the full array of stained
glass evolution in Spanish lands. It was built by a French architect and maintained a pierced
triforium, similar in plan to Reims cathedral (188). Léon received substantial patronage from
King Alphonse X (northern Spain) as well, who commissioned stained glass in his own palace
and is also thought to have advocated the use of silver stain techniques in a well-known
document on the subject (as described above). Alphonse X also directly encouraged stained glass
practice by declaring Leon’s glaziers exempt from taxes in 1277 (Sherrill Spain 45).

However, the Thirteenth century glass present at Leon, mostly datable to 1260-1300,
does not demonstrate any adherence to the grisaille-type programs growing in popularity in
France, England, and gradually in Germany, nor does it make any use of silver stain (even

windows believed to be from the King’s palace do not possess silver stain, being composed of
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pot metal mosaic glass). In fact, quite the opposite, thick, coloured mosaic glass with heavy
ename] outlining (and coloured canopies) characterizes the glass, similar, as Grodecki and Brisac
(190) suggest, to the saturated windows in France dating from the 1240-1250. In addition, the
same authors actually claim in a rather disparaging manner that Leon’s glaziers were “so
dependent on the archaizing principles that had become outmoded from the third quarter of the
Thirteenth century” (190). However, while the adoption of grisailles by 1300 may not make
sense from the perspective of Northern glass, the full colour windows do appear to have a
strategic purpose from a climate perspective, and they also suggest that the Mediterranean
maintained a tradition that generally expected direct solar radiation to satisfy interior lighting
needs.

Stained glass grew slowly in popularity in Spain during the Fifteenth and Sixteenth
centuries, with programs being executed in the windows in the cathedrals of Toledo, Granada,
and Seville, many of which were composed by foreign artists (particularly from Flanders, which
was part of Spanish territories during this particular time). Also, Flemish stained glass
compositions, with their pictorial effects and remarkable detail, were becoming popular
throughout Europe as well). According to Sherrill, however, certain techniques that provided
increased transmissivity, such as enameling, “was not welcome in Spain, and deeper glass was
preferred for shading (Sherrill Spain 28-29). Flash glass, however, was popular in Spain, and
thus transmissivity measurements need to be taken on this glass to see if it differs generally from
the often light toned flash glass of Northern Europe in terms of transmissivity. Sherrill in
particular maintains that the deep colour was necessary, and in other cases where windows were
too bright they are often blocked up by stones or alabaster slabs, which has been the practice at

Seville, Tarragona, Oviedo, Segunto, Valencia and Léon due to intense direct radiation (39).
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Similar trends in stained glass can also be observed in Italy. The new basilica of San
Francesco in Assisi provided the first stained glass program south of the Alps, and this important
church was not surprisingly also the first major expression of Gothic architecture in Italy (in fact,
the Franciscan movement greatly influenced the diffusion of Gothic architecture) (Martin 177).
The stained glass executed in Assisi’s rather large windows for Italy (but significantly less
extensive than the French windows of the time) were done in a full colour program, with some
white mixed with colour in some windows but others dominated by stronger colours with dark
greens and blues (Grodecki and Brisac 224). However, other authors, such as Martin, suggest
that an Italian artist (rather than German glaziers) were responsible for the stained glass in Assisi,
and that this glass, richly coloured, was perhaps influenced by Pope Innocent IV’s expressed
disapproval at the consecration of the basilica (the pope had just returned from exile in Lyon,
where he had been exposed to the stained glass tradition) (Martin 177). The artist or artists
demonstrated strong adherence to the richly coloured painted tradition in Italy, and even
expressed the prevailing Maniera Greca (Greek Manner style prevalent in late Thirteenth century
Italian art) in their work, clearly demonstrating the prominence of the painted tradition in glazing
(180). Some windows in Assisi have coloured St. R€mi-type coloured grisailles, but in general,
very similar to St. Rémi, the tradition maintained in Assisi was full coloured and the overall
effect rich (179). Unlike French cathedrals, such as Chartres and Sainte Chapelle, where the’
glass itself provided the dominant aesthetic, the Italian basilica also hosted a number of richly
coloured frescoed by the greatest artists of the day, and in order to be fully appreciated they had
to be adequately lit, and apparently the full colour glazing of Assisi satisfied this need.

Other churches in Italy, particularly those around Florence, also demonstrate the

importance of a full colour tradition in Italy from the Thirteenth century well into the
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Renaissance. For example, in Siena, stained glass was applied to windows in the Duomo during
the late Thirteenth century, with mosaic-style glass and yellows, reds, and blues dominating the
composition (Grodekci and Brisac 227). In Florence, the first stained glass in the city was
adopted at the Bardi Chapel and the nearby church altar, maintaining standing saints in
tabernacles not unlike the northern formula (and probably stylistically influenced by French
glass) (Cook 266-267). In these windows, however, white was avoided except for narrow
borders, quite unlike the increasingly grisaille-engulfed saints in the north. Other stained glass
windows were supplied to relatively small, half-circle windows in Renaissance churches
throughout Florence following the Bardi Chapel (such as in Santa Maria Novella and many other
churches in town), sponsored primarily by patrons. Even the relatively small, early Gothic-sized
windows of the Florence Duomo are decorated in coloured stained glass designed by such>
Renaissance masters as Ghiberti, Donatello, and Castagno (Raguin 106-107).

In summary, Sherrill notes that “in sunny Italy deep colour continued throughout, and of
course this was equally true in Spain and for the same reasons of strong sunlight” (Shen‘il‘l Spain
24). However, Sherrill does not consider the fact that the European climate was in a period of
transition. Some climate proxies indicate that Mediterranean lands (at least those away from the
Alpine region) experienced slower or less distinct climate changes during this time period,
certainly not as prominent as the faster changes suggested for northern Europe. With slower or
little changes in cloudiness and the continued dominance of the sunny Mediterranean climate,
there would have been little need for change to larger windows and/or lighter tints of stained
glass, and this appears to be what is observed. However, more research needs to be done to see if
there is indeed a difference in interior lighting in southern churches by time of the Sporer

Minimum (1500s), or a change in the transmissivity of well preserved glass. However, it can
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generally be established that Italian glass, flashed or otherwise, used more reds and darker
colours (olive, purple, and many others) and less white space and light blues as compared to, for

example, Flemish glass.

8 Criticisms and Conclusions

The importance of stained glass to the aesthetics of Gothic churches and cathedrals
cannot be underestimated, nor can its affect on interior lighting provided under different climate
regimes be ignored. On a regional scale (for example, in northern France), trends in stained glass
seem to only reflect aesthetic developments and perhaps, in some cases, economic, architectural,
or cultural trends. However, when considering the tfadition across Europe, a broader trend
emerges that seems to be correlated to climate regimes. English glass is generally whiter than the
rest of Europe, and this is consistent with the fact that the English climate tends to be cloudier,
both in today’s warm period as well as likely in the previous one, than the rest of Europe. This is
especially true in northern England, where grisailles were always important, with southern
England seeing a little more of a transition between Canterbury to Westminster Abbey. In
general, English glass also remained highly translucent until the death of the tradition during the
Reformation.

In complete contrast to English trends, the Mediterranean glass tradition, which
essentially began in the mid to late Thirteenth century, did not adopt England’s white grisailles
but instead chose a full colour tradition (and maintained much smaller windows than in England
all the same), and full colour windows remained important through the Renaissance in the same
way that white glass (or lighter toned flashed glass) predominated in England through the
Renaissance. While cultural differences and the aesthetics of lighting may play key roles in

these different interior lighting conditions, the fact that the Mediterranean’s sunny climate
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provides completely different daylighting needs than England’s cloudy climate, and thus climate
may indeed be an additive, enriching factor affecting stained glass development.

Between the two extremes lies France, and with a rapidly changing climate beginning as
early as the late 1100s and cooling substantially below the MWP average by 1300, the changes
in climate might have affected the evolution of stained glass from one that seems more
Mediterranean in terms of its lighting requirements to one more northern over the course of the
Thirteenth century, not dramatically apparent, however, until about 70-80 years after the cooling
began. If cloudiness was increasing, French architects, glaziers, and church officials studying
past works may have been increasingly dissatisfied with the aesthetics produced by their
forefathers and allowed their new work to transmit more light as needed. The fact that several
full colour windows in Chartres were replaced in the late Thirteenth and early Fourteenth century
in favour of predominately clear glazing seems to demonstrate this overall dissatisfaction, and in
a case where formalist arguments cannot apply (because the interior architecture of the cathedral
remained relatively constant at that time).

However, as has been demonstrated, the issue of climate connection to interior lighting is
a complicated one. The dramatic transition from full colour to brighter interiors in French
cathedrals has been thoroughly noted and discussed by many art historians, who all generally
agree that the increase in whiter glass evolved from a desire for more light. A variety of ofher
factors are equated into this brightening of cathedrals, making the picture more complicated than
just a simple climate-glass relationship. For example, economic concerns may mandate grisaille
austerity programs or in general provide incentive to use white glass (which was often half the
cost of coloured glass, at least as quoted in most English glazing fabrics). In addition, it is

possible that the waning of the enthusiasm for great cathedral construction which had so
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characterized the early Thirteenth century had an impact on glass palette, and economic
constraints following a relaxation of zeal might have lead to a whiter palette; however, at the
same time personal (family, guild) patronage was becoming more important during this time
period, and each window needed to express the splendor of the donor’s legacy. In addition,
expense appeared to be applied to increasingly complex tracery, and thus a waning of zeal does
not seem to have led to increasing austerity regarding cathedral aesthetics. Nor does this explain
the return to more coloured glass during the Renaissance when purifying methods, flashing, and
enamels lead to more translucent glass.

Another often-discussed theory is that silver stain led to a lightening of tones and colour
palettes. While this may be true to a certain extent, it also allowed the expansion of colour
(yellow tones produced by silver) into regions that would have otherwise been filled with
grisaille. In other words, the widespread adoption of grisailles in the second half of the
Thirteenth century, well before silver stain was in use in window design, indicates that the desire
for more light precedes this technological innovation. Other technological innovations, such as
the thinning of glass, increasing size of panes, the use of new flashed and enamel methods, and
the invention of better purification processes also likely increased the translucency of glass after
the Thirteenth century as well. Although this is an easily quantifiable influence, the fact that
grisaille use was increased before these major developments suggests that some other impetus
led to the change in interior lighting conditions (although the technological changes may have
helped make increases in interior lighting more permanent).

Another potentially influential factor leading to the observed brightening could involve
general theological and philosophical outlooks, with the increasing prominence of Augustinian

tradition (emphasizing light) over the Dionysian tradition (promulgating reflection on the
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unknown god) (Lillich Armor 6). However, as demonstrated by Suger, how light something is
perceived to be is a relative term. But on a broader level, aesthetic philosophical outlooks may in
turn be related to a general ‘aesthetics of light’, which may change over time as well. Church
officials and laypersons, coming out of the relatively dark Romanesque interiors, may have
gradually adjusted to higher lighting levels and come to expect more and more interior lighting,
thus intentionally commissioning churches with lighter and lighter interiors and providing a
completely new religious environment. Light as an aesthetic is perhaps secondary in importance
after economic concerns, and this factor is even more difficult to conceive as it is virtually
impossible to prove or take into account on a broad level, except to note cultural factors that may
lead to darker interiors, such as the German adherence to the full colour tradition throughout
much of the Thirteenth century.

Another theory is the often-quoted formalist’s argument that increasingly complex
architecture, such as tracery and the delineation of architectural forms inside cathedrals,
mandated the conversion to whiter glass. This argument may well provide some explanation of
the observed trend, but it is not nearly as strong as the economic arguments, as cathedrals such as
Tours, which helped develop the band window (or was among the earliest to adopt it), did not
possess an intricately carved interior. Also, quite a few major constructions with delicate interior
decoration and architectural forms, such as Le Mans, Sainte Chapelle, and various German
churches, used coloured glass in spite of the formalist argument. In addition, it can also be
considered that some of the increasing architectural complexity and window tracery was a
response to fill some of the aesthetic void caused by an increase in white glass.

Also, a different interpretation on the conversion from strongly coloured to strongly

white interiors in France and England has been heralded by Robert Sowers, in which he claims
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that “Sainte Chapelle was too much light for its time,” and that “backlighting” from direct sun
coming through the south windows serves to literally blacken the colours on the north windows
(Sowers Stained 24). This is indeed true, directly observable on a sunny day in the chapel. He
claims that as a result of increasing window size, Medieval architects needed to provide better
equalization of light between the outside and inside, and they did this by using grisailles and
higher transparency windows. However, this theory has several faults, as it can be readily
demonstrated that backlighting is just as much a problem in Cologne Cathedral on a sunny day
(with the choir band windows on the north aisle often turning black). The same phenomenon is
visible in Chartres, where newer grisailles produce excessive backlighting on nearby early
Thirteenth century full colour windows, although in chapels where only full colour windows
exist there is little mutual effect of backlighting (or not enough to be readily apparent visually).
Similarly, in Le Mans Cathedral on a sunny day, vinpally no backlighting can be detected by the
human eye, with the southern windows still visible when the northern windows are illuminated
by direct sunlight, and vice versa. Therefore, the need for equalization of light is a more dubious
explanation, especially with the problem of backlighting seemingly more extreme for grisailles
than for full colour glazing programs (and is probably more a function of the width of the
enclosed space and height of the individual windows).

In closing, the evolution of stained glass in important Medieval European cathedrals
provides a unique opportunity to study the potential influences of climate regimes on how
societies conceive lighting design. Daylighting was particularly important in the Medieval Period
in the absence of strong artificial lighting, and the evolution of stained glass and its role within
the architectural framework may, as discussed above, provide an indication of changes in

conception of daylighting, and, as a consequence, indirectly infer information regarding changes
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within the climate regime (with particular respect to cloudiness, which often determines
daylighting design according to modern theory). While other factors are likely at work in this
evolution, a quantitative analysis of stained glass in different regions and changes over time in
the same region (with comparison to available proxy data concerning temperature and
precipitation) will likely provide a useful indication of the degree that the changing climate may
have influenced stained glass and interior lighting design according to the qualitative arguments

already presented above.
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Glossary of Fenestration Terms

Aisle Windows: Windows that are located along the side aisles or ambulatory of the church

(these are the lower windows closer to ground level), often maintained in side chapels of the

nave or ambulatory. The aisle arcade, which separates the nave and side-aisle, is open so that
aisle windows can also be seen from (and provide light to) the nave and choir.

Canopy: An architectural device depicted in stained glass that mimics a niche. The importance
of the canopy increased considerably in the late Thirteenth century and remained a prominent
device through the Fifteenth century. In Early Gothic, High Gothic, and Mediterranean glass, the
canopy was often constrained in size and possessed rich colour; in Rayonnant, Decorated and
Late Gothic Northern European glass, canopies were often predominately white or yellow
stained and occupied much of the window space, acquiring pinnacles and greater detailing
through the Late Gothic era.

Clerestory Windows: The upper level windows of the church and the primary providers of
interior light within Romanesque and Gothic churches, particularly within the nave and choir.
However, sacred gothic architecture developed such that clerestory windows are often readily
visible in the opposite nave or ambulatory aisle of the church to provide additional lighting and
visual interest to these regions.

Crosshatching: A mode of decoration in which white glass is given additional texture by
applying intersecting black lines of enamel to them. Crosshatching is also called cages a
mouches, and it reduces the transmissivity of white glass. It was most common in the Thirteenth
century.

Enamels: A term for the black or brownish glass paint applied to a window surface to provide
figural details. Enamels during the Medieval period were often thick and reduced the
transmissivity of the glass panes on which they were applied. During the late Middle Ages and
Renaissance they were thin and more liberally applied to create fine details, often providing the
only colour to the glass, thus allowing greater translucency. Enamels are also believed to better
protect the glass from vitreous network destabilization.

Grisailles: A term that applies generally to windows of the Twelfth, Thirteenth, and first half of
the Fourteenth century that are kept predominately white, often provided with geometric forms
or foliated patterns, sometimes relieved by small bosses of colour. Early white windows from the
Twelfth or Thirteenth centuries also often possessed a grayish (grisaille in French) hue. The term
‘grisaille’ can also refer to the enamel itself that is applied to stained glass to provide additional
details, and backwash grisaille is a term used to refer to a very light darkening wash applied to
many Thirteenth century windows.

Lancet: A thin window, longer than it is wide (and usually placed directly adjacent to other
similar windows), used often underneath rose windows.
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Lead Cames: Thin strips of lead that were molded around individual glass panes. They play a
vital role in pictorial outlining in the mosaic glass of the Thirteenth century. Lead cames
themselves did not provide enough support to secure window glass, and thus additional iron
support bars were also required.

Mosaic Glass: A form of window glazing in which small strips of glass are cut and welded
together using lead cames,. A distinguishing feature of mosaic glass, particularly that of the
Thirteenth century, is that it often contains dozens of separate pieces of glass within a small
scene and possesses relative opacity compared to earlier and later glass.

Medallion Windows: A style of stained glass arrangement in which individual, usually narrative
or foliated, scenes are separated by medallions formed by iron support bars (which can
themselves be welded into a variety of shapes). Medallion windows are most typical of the
mosaic glass of the Twelfth and Thirteenth centuries (legendary windows) and are often fully
coloured, although the medallion format is mostly determined by the arrangement of iron support
bars and could also be used in Thirteenth century grisailles.

Quarries: White glass composed of diamond or square-shaped panels arranged in a pattern, free

of crosshatching and allowing for minimal lead came usage. Quarries were popular in Northern
France and England from the mid Fourteenth century to the Late Gothic period.
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A Guide to Medieval Architectural Periods and Terms

Approximate Dates for Architectural Periods

Early Romanesque: 950 - 1080 A.D.

High Romanesque: around 1100 A.D.

Late Romanesque: 1130 - 1200 A.D.
German Late Romanesque: 1140-1215 A.D.

Early Gothic: 1140 - 1215 A.D.
High Gothic: 1215 - 1240 A.D.

Rayonnant Gothic (Decorated): 1240 - 1300 A.D.
Flamboyant Gothic (Perpendicular), also Late Gothic: 1300 - 1500 A.D.

Architectural Terms

Ambulatory: A passageway that extends around the choir to allow the circulation of people
through the church.

Apse (Apsidial): A small chapel attached to the wall of a church, usually radiating outside of the
main body of the church (Apsidial--relating to an apse).

Buttress: A structure used to support the thrust of the ceiling vaults of a church or cathedral,
often extending beyond the exterior wall (however, internal buttressing is also used in some

locations).

Buttress Pier: A tall, narrow tower extending upward from the aisle level to support buttresses
flying outward from the upper clerestory or roof level.

Choir (Quire): The eastern end of the church, where the altar is located.
Clerestory: The upper levels of the interior of a church, where large windows are often placed.

Flying Buttress: A buttress that arcs outward from the exterior wall, used in many Gothic
churches.

Jamb: A figural sculpture placed to the sides of a portal in a Romanesque or Gothic church.
Lintel: A rectangular frieze above the door but below the tympanum in a portal, sometimes
stretched beyond the portal along the sides of the building in Romanesque churches (but often
contained to the portal in early Gothic churches and eliminated altogether in later Gothic

churches).

Pinnacle: A steep, small, spire-like extension that often sheds rain outward.
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Nave: The main centre aisle of the church before the choir and crossing (western half of the
church);plans it corresponds to the lower vertical component of the latin cross church plan.

Spandrel: The wall space immediately above the columns in an arcade, usually lining
near the mid levels of a church and often decorated with paintings or mosaics in the Romanesque
period.

Tracery: Thin, often curving stone decoration added to windows or architectural facades.

Transept: a north or south aisle extending away from the main aisle of a church; on cross
the transept are the wings making up the horizontal component of the cross.

Tribune Gallery: A passageway at the mid level of the church, formerly used to hold
persons directing a service.

Triforium: An arcade (series of columns and arches) at the mid levels of a church between aisle
level and the clerestory, most common in Romanesque and Early Gothic churches usually
possessing a tribune gallery.

Tympanum: a half circular or bent triangular stone slab above the doors in a church’s
entrance, often possessing relief sculptures during the Romanesque and Gothic eras.
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