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It is possible to break the arts into two major categories:  those that unfold over a period of time, such as music, dance, and the reading of literature, and those that exist within a definite and confined space, including architecture, sculptures, and paintings (Haydon, 126-7).  We can see quite easily that this is not a thorough division, since dance makes just as much use of space as it does time.  The most complete overlap across this boundary occurs between architecture and music.  Both are an indirect art, made by a specification on paper and then realized through construction or tone materials (Haydon, 127).


Similarities between architecture and music are of such great consequence that the physical building shapes the music itself, as well as sharing in a common philosophical source from which the precepts of construction are based.  This shaping occurs to such an extent that the “architectural tradition of different races, and hence the acoustic characteristics of their buildings, influenced fundamentally the type of music that they developed” (Forsyth, 3).  This process does indeed travel in both directions, though, since architects design buildings knowing the sorts of music to be performed there, and attempt to balance form and function (Forsyth, 9).  The Western tradition, drawing off the history of plainchant performed in various stone structures, supported the creation of music based on harmony because of the reverberation times of these buildings, as each note of a chant colors those following it, even before a notion of harmony or polyphony existed (Forsyth, 3).


The great stone buildings that were so instrumental in the development of Western music were the Gothic cathedrals.  They were themselves a physical representation of the Medieval period, including all the theological, philosophical, and artistic beliefs of their society (Page, 1).  Many systems of metaphor exist behind these cathedrals, but it is in the structural design of the building that cathedrals most closely relate to music.  Foremost among these uniting concepts is the importance of number to Medieval society.  The relationships of parts and shapes of the cathedral are all related to one another through mathematics and geometry; these relationships were foremost in the mind of cathedrals’ architects, but also flowed into views on the arts and history in the growing Scholastic movement (Page, 18).  Great emphasis was placed on the writings of Pythagoras and the beliefs of his followers, especially “that numerical proportions are the fundament of all nature and the source of all beauty” (Page, 11).


Playing a great role in bringing the ideas of Pythagoras to the Medieval world was Boethius, who also drew heavily off of a developing trend of Neo-Platonism.  He wrote chiefly on the musical importance of these Greek philosophers’ ideas, and stated that “music is number made audible” (Seay, 19), with simpler ratios being more beautiful.  But music as we think of it today was only a single part of how Boethius describes the field.  This he called musica instrumentalis, with the simplest ratios forming consonances.  The balance of bodies, good health, and the priorities of the soul he called musica humana, while further describing the harmony of the Earth, the heavens, and the choirs of angels as musica mundana (Seay, 20-21).  These ideas, especially those relating to numerical proportions, pervaded all walks of the Medieval life.  It was thought that proportions of interval were still quite appealing when seen within the structure of buildings, let alone the fact that some claimed that one had “to look at buildings to understand music” (Scott, 124).


The Scholastics hoped to bring the balance and lucidity of numerical proportions into all fields.  Their endeavors to do so can be summed into three main requirements: “totality (sufficient enumeration), arrangement according to a system of homologous parts and parts of parts (sufficient articulation), and distinctness and deductive cogency (sufficient interrelation)” (Panofsky, 31).  Art and thought, therefore, must leave no relevant material untouched, and must have a planned (preferably arithmetic) system of breaking the material down, the parts of which correspond to each other for added meaning.  In such a way, any complete work is “thus composed of smallest units” (Panofsky, 46).


In just this way, cathedrals were developed from a single idea through geometry and mathematics, (Scott, 131) containing a system of related subparts that together form a coherent whole (Scott, 106).  These subparts were often derived through a progressive divisibility, that is, the size and shape of each subpart are determined by those of the greater part, and so identically permeates all parts of the building (Scott, 108).  For example, the high nave and side isles are derived structurally from the entire nave; the ambulatory, apse, and chapel share features with the whole transept; both the fore-choir and the choir proper maintain features of the chevet (Panofsky, 47-48).  Furthermore, because each greater partition is derived from the unified theme of the cathedral as whole, and broken down in a consistent and thorough way, all these various subparts are related to one another directly.  Thus, the shape of aisles is always able to be determined from that of the central nave, a view of the cathedral’s exterior will demonstrate the overall interior layout, and the cathedral’s entire layout can be discerned from the cross-section of a single pier (Panofsky, 50-51).


Numerology and aesthetic beauty are incorporated into the physical whole of the cathedral not simply for its own end, but rather because of the idea of totality, previously mentioned as a tenant of the Scholastic movement.  The cathedral is intended to capture “all Christian knowledge, theological, moral, natural, and historical” (Panofsky, 44-45), while at the same time encapsulating the highest standards of beauty.  In aspiring to achieve unity and the pinnacle of beauty, the Gothic cathedral is intended to be a foretaste of God’s beauty and knowledge, while being steeped in metaphor, as all things were in Medieval society (Barron, 11).  This synthesis is so complete that the cathedral, along with the visual art and choir’s singing within, forms a likeness of Heaven on Earth (Scott, 121).


Again, Medieval symbolism plays an important role in the process of uniting Heaven and Earth through the cathedral.  What is far more important is that the cathedral is an aid for bringing individual people into communion with God, that they order their lives properly (Barron, 121).  This means that Christ is at the center of all that a person does, and in doing so, participates in the balance of musica humana, which at the same time, reflects the cosmic order and balance of God in the musica mundana.  Entering a cathedral, then, is much like entering another world.  The world in union with God.  Every aspect of the cathedral is intended to pull the eyes upwards to Him (Barron, 81), and thus away from one’s own small, sinful nature and to the magnificence of God (Barron, 47).


As mentioned previously, all things carried metaphor for the Medievals, at the very least as contributing to the ordering of Heaven and Earth.  This bears further importance upon all the arts of this period, for they were all functional (Wright, 168).  Every stone was laid for a given purpose, every aspect of a painting had a deeper meaning; the cathedral, therefore, as a sum of all Christian knowledge, implemented that many more symbols in achieving its lofty goals.  The garden paradise man was exiled from is portrayed within cathedrals through vine-covered capitals, and plants and animals of all sorts carved into or painted on its various surfaces (Barron, 48).  The huge interiors were flooded with light, now allowed in by the huge windows that the flying buttress system allowed to be cut into the walls, accentuating the symbolism of God’s light (Barron, 24).  These same buttresses appear in some instances as oars upon the giant Ark of Noah, as the cathedral (and thus the Church) bears people of all sorts through a world of sin, just as this vessel carried various creatures safely through the storms (Barron, 18).  The nave of a cathedral, itself both appearing much like a ship’s prow and in fact derived from the latin word for ship (navis), draws further on these elements of safety (Barron, 17).  Numerous cathedrals are dedicated to Our Lady, with Mary as the embodiment of the Church, and thus further represent the safety, birth, and spiritual growth made possible to her through Christ (Barron, 15).  Furthermore, the cathedral bears the sign of the cross in the entirety of its structure (Barron, 39), and thus tells the history of man, with Christ and the salvation he offers clearly and thoroughly marked upon it (Jantzen, 118).


These are but a few of the metaphors that are characteristic to all cathedrals.  But while metaphor was important to the Medieval mind, they were always to be recognized as just that: metaphors.  The cathedral is intended as a beginning to understanding, but not as a final good; gargoyles are often included on them for just this reason, to remind of the “ridiculous” and transitory nature of Earth (Barron, 89).  The metaphor is intended to act as a mirror, an imperfect reflection of God’s full knowledge, further encapsulated in symmetry and palindromes (Wright, 69), but the best reflection possible to prepare for the earthly world of sin and struggle (Wright, 126).  Through the skilled use of mathematics and geometry, St. Augustine noted in his De Musica that beauty is “anchored in divine reality and reflects it.  He conceived beauty to be a property that inheres in an object or a sound, an attribute it possesses by virtue of its resemblance to or mimicry of divine reality” (Scott, 123).


Just how the beauty that exists within both objects and sounds is of great importance in pursuing the overall meaning of Gothic cathedrals.  Since these cathedrals carry so much meaning and symbolism, and a sign’s ability to affect the Medieval mind was directly related to the number and variety of symbols contained within it, the sounds of cathedrals are a very important element necessary to completely understand the meaning of the entire work.  In this case, also, the sounds are an important step in understanding the reflected beauty of God on Earth.  In fact, since music is the least literal (and thus, most symbolic) of the arts, it bears an even greater part in understanding the Gothic cathedral (Wright, 159).  The music composed for various cathedrals all play off of this same backdrop of symbolism and numerology, and drawn from the same traditions of thought.  Specific cathedrals, however, have had a greater impact upon how composers positioned there have written music for use there.


One such example of close interplay of architecture and music is evident at Notre-Dame cathedral in Paris, France during the time of Leoninus, who died in the early 1200s A.D. (Yudkin, 363),and his partner and successor Perotinus, about whom very little is known (Yudkin, 382).  These two composers are well known for introducing polyphonic music into common usage for the liturgy, but such a change could not occur instantaneously; instead it must grow out of the changing aesthetics of the day, and in fact, the new architectural design.  The radical design of the church of St. Denis in Paris played directly into the construction of Notre-Dame, which was begun in 1163 (Janson and Janson, 305-7).  As we know from our initial discussion, the resonant stone structures typical in the Western world shaped the entire development of music.  At this very time and place is the highest example of such an exchange taking place.


Echoes in the stone walls of Romanesque churches already set the idea of harmony in the minds of musicians, and polyphonic music had already existed in some experimental forms prior to Perotinus and Leoninus.  A discant style using both note-against-note and neume-against-neume part-writing, with an active upper vocal line placed above the texted melody of existing chants, was already in use prior to 1100, as indicated in works such as the Codex Calixtinus (Yudkin, 353).  However, these polyphonic melodies were the exception rather than the rule, as monophonic chants were still being constructed, and had not yet been accepted for high liturgy.  These previous experiments were the source Leoninus and Perotinus needed to fill the spaces of the tall vaults of the Notre-Dame cathedral, with an adequate amount of ingenuity, grandeur, and comprehensiveness to insure their music would stay (Yudkin, 363).  Notre-Dame cathedral occupied more physical space than similar structures before it, and so the musical space must likewise fill the highly resonant area more completely.  “Pérotin’s music, in fact, is perfectly adapted to the acoustics of the highly resonant cathedral for which it was written” (Forsyth, 9).


The same Scholastic movement that brought about the innovations in building style motivated the creation of new polyphonic music, and in fact allowed this very same music a continued existence.  Medieval theory and musical practice are thoroughly linked to one another, but their relationship extends a step farther to geometry and mathematics (Seay, 176) as parts of the quadrivium, as set out in the writings of Boethius (Seay, 17).  The close relationship to these higher arts, already explained to have been symbols of God’s order, allowed music to take its place on top of the seven arts defined by Boethius, since it also played a direct role in the three types of music and even carried out God’s cosmic balance to every level possible (Seay, 176).  Furthermore, this position of prominence among the arts allowed music to achieve an importance within the liturgy (Seay, 81).


Beyond writing in a new style of music, Leoninus and Perotinus were instrumental in creating a new notation for music, to accommodate the growing needs due to multiple voices singing in harmony.  Polyphonic music was accepted both within liturgy and as chief among the arts because it explained all of its numerical relationships through Scripture and the patristic tradition (Page, 139).  For this reason, the methodology of St. Thomas Aquinas was used for the formulation of the new, categorized music notation (as he, in turn, relied on the breakdown into genus, species, and other parts that Aristotle used).  The knowledge of Church fathers and Medieval philosophers is further demonstrated and implemented by these composers by comparing, much like Guido d’Arezzo in his Micrologus, musical time to lyrical feet (Waite, 23).  Chant melodies were akin to lines of Greek poetry, with melisma roughly equivalent to a foot, and a musical phrase to a verse of poetry.  This exploration of Greek poetic meters is supplemented by that of St. Augustine in his De Musica.  Leoninus’ and Perotinus’ efforts of codifying rhythmic modes include an artful arrangement of tempora both used and unused by St. Augustine (Waite, 29).


Drawing off existing musical traditions, the growing importance of music in relationship to all arts and God’s divine order, the Scholastic movement, and the changing shape and design of cathedrals and sacred space, the stage was set for the innovative music of Leoninus and Perotinus to enter the Church.  Once again, the changing path of musical history could not be altered all at once.  It was neither the desire of these composers, nor would it have been tolerated.  Their music was simply an extension of trends they saw existing, and the culmination of the space they were provided to work within (Notre-Dame cathedral).  Their personal reservations and experimental nature of their work is at times rather pronounced, but perhaps most evident by the fact that Leoninus only used polyphony within parts of the Mass delegated to solo singers, which were already highly melismatic, and thus played a greater role in coloring the sacred space than conveying semantic meaning within a highly resonant space (Yudkin, 364-365).  Therefore, for a given Mass, he rarely wrote more than one to two polyphonic chants.


The great rose windows of Notre-Dame cathedral demonstrate the remaining qualities shared between the cathedral and the music composed there.  Each façade of the cathedral consisted of a tripartite division and tall side crowns; the rose window balances the rhythm of the cathedral’s appearance (Jantzen, 103).  Furthermore, external buttressing not only strengthens the wall enough to have these giant windows cut out from them, but also stresses the vertical division of the cathedral and provides for a “smooth upward momentum” (Jantzen, 103).  These rose windows always feature an image of Christ at its center, though sometimes as an infant in the lap of Mary (Barron, 32).  Surrounding the depiction of Christ are eight images, usually of His life or those of the saints, and these are in turn surrounded by images numbering in successive multiples of eight; here, number eight is understood as eternity, just beyond completed time, which is signified by seven (Barron, 32).  And so, beyond balancing the vertical pull of a cathedral and the rhythm of its overall flow, the rose windows offer a nearly endless variety of episodes able to be “plugged-in” around the center of Christ, all conveyed through the relatively thin stained glass.


By encapsulating the fulness of light and balance within the perfect shape of the circle, the rose windows offer “an aesthetic energy which can, it seems, be described only in musical terms” (Barron, 29).  The music of Perotinus and Leoninus seek to do just this very thing, while further reflecting these four important physical aspects of the cathedral mentioned above.  However, the imagery of the rose windows is not easily discerned, and beckon a person to stare long into them.  Complexity was favored at cathedrals, mostly because it meant that so many symbols were packed into an object that it forced someone to contemplate all the various meanings, while never fully grasping them all.  Within the music of Notre-Dame, “simplicity and clarity were not necessarily the most desirable aims” (Yudkin, 397).  The composers wished to pack their music with symbolism and meaning, that it too could be long pondered and yet never fully understood.


An underlying sense of rhythm is easily grasped from even a glimpse at Notre-Dame cathedral.  As mentioned earlier, the tall, crowned divisions of the West façade alternate around the shorter center.  The three entries contribute further to a sense of rhythm, as the one to either side further divides into two aisles, while the central entry expands into the much more open central aisle of the cathedral.  The sense of rhythm only begins upon entering, however, as the columns supporting the tall vault of the cathedral continue the trend.   These columns form an “unbroken sequence at regular intervals about the main pier” as they alternate between those that are plain and those having secondary shafts (Jantzen, 12).  The total of five aisles contributes to this sense of rhythm, as the four side aisles coalesce into a double ambulatory behind the central nave; in all ways, the architect “stressed continuity of rhythm and space over regularity” (Radding and Clark, 114).  What this means is that Notre-Dame cathedral is not so much uniform in its use of space, but rather, that every aspect of the cathedral flows evenly within the pattern created by all parts both before and after it.


Conductus written at Notre-Dame reflect this even rhythmic unfolding through the use of recurring rhythmic modes, repetitive phrases, and shared rhythms in upper voices of polyphonic sections (Yudkin, 377).  Their music continues to use patterns established early on, and leaves no vocal layer untouched by some representation of these rhythmic patterns.  The sense of rhythm is so firmly embedded, that silences are also distinctly measured, just as the empty space of the cathedral is carefully calculated (Waite, 33).  The new form of music notation established by Perotinus and Leoninus revolves around the use of several rhythmic modes, directly corresponding to the modes established in the measurement of poetry by St. Augustine, which were the very same tool used to measure the length of rests, and “were the lifeblood of Notre-Dame music” (Waite, 14).  Rhythm indeed permeated the music composed at Notre-Dame, in fact creating an overarching form of rhythm through the ordering and repetition of the rhythmic modes; such procedures were in fact described as the establishment of a comprehensive floor-plan for the composition (Page, 22).


The verticality of Notre-Dame cathedral is an important part of its structure, and thus also the structure of the music composed there.  The interior is neither fully enclosed by stone, nor is it a spaceless expanse of outside air; instead, Notre-Dame cathedral defies the weight borne upon its tall walls, through the use of external buttressing and the intricate web of ribs and vaults, and instead reaches ever upwards (Jantzen, 71).  The ground work of the cathedral in fact sets up the ribbed vault network, thus involving the entirety in the cathedral in its upward thrust (Jantzen, 11).  In just this same way, does the bottom voice of Notre-Dame polyphony interact with those above it.  The ground work plan is prepared through the use of similar rhythms, as noted earlier, but its further purpose is to serve as the base that the upper voices are mirroring and built upon, so that they too may lift upwards toward God in Heaven.  In fact the tenor is often described as “the part upon which all the others are founded, like the parts of a house or edifice upon its foundation.  And it governs them and gives them extent” (Page, 20).


The idea of this foundational tenor began with the writing of clausulae at Notre-Dame.  These consisted of expanding a monophonic chant section into polyphony, and often were lengthened through the repeat of the chant melody, either forwards or backwards, beneath a more active and elaborate voice (Yudkin, 383-385).  The beginnings of motet are seen when syllables are added to each word of this upper voice, and already by this time the underlying tenor was thought of as a structural accompaniment to be built off of, rather than sacred liturgy, even though containing words from various movements of the Mass (Yudkin, 391-392).  The clausulae of Perotinus were given additional voices, forming the motets through his own work and later composers.  Such motets were nothing more than “ a vertical troping of the cantus firmus” (Fellerer, 51), with the tenor voice referred to as the cantus firmus because it was an established chant melody, and were composed by layering voices atop a chant melody whose only function was to form as a framework (Page, 36).


Repeating patterns among the physical structure of Notre-Dame were often elaborated upon, just as was seen in the case of the structural pillars.  So too, the tenor voice was not relegated exclusively repeating a melody, but could also become colorful and interesting in itself.  Perotinus did this very thing by extending use of all six rhythmic modes to the tenor voice, and even made use of rhythmic counterpoint between the tenor and upper voice when singing either note-against-note or neume-against-neume (Seay, 106).  Most of the works written by Leoninus and Perotinus were motets built by adding additional voices, and also included elaborations upon the Proper of the Mass.  The earliest polyphonic movements of the Mass Ordinary were built similarly, on a structural tenor (Seay, 137).


Solidity, a distinct quality of Romanesque architecture, is not what one immediately thinks of when viewing the Gothic cathedral of Notre-Dame.  Instead, its walls are just thick enough to allow large windows and portals to be cut into them, while the additional feeling of weightlessness are contributed to because of the flying buttresses, but also because of the congruency of each part to each other.  This background, so simple and yet so ornate, envelops the interior space and provides a backdrop for the ornamentation of the stone it is built from and the music sung within (Jantzen, 74-75).  This enveloping feeling is enhanced by the screening effects present on the transepts of Notre-Dame cathedral, where highly ornate and thin gables extended above the entry portal and overlap the story above it (Branner, 30).  The moldings and arches, too, have the feeling of being much thinner than they actually are.  This not only enhances the depth of the building when shadows are cast from the ornaments onto the walls, but by the smooth wall sections surrounding the window tracings and oculi, which implied nothing more than a thin membrane of solidity (Radding and Clark, 120-122).  “This implied thinness of wall is one of the most important aesthetic aspects of Notre Dame” (Radding and Clark, 122).


The delicacy and implied thinness of Gothic ornamentation are directly carried over into the music of Perotinus and Leoninus.  Their music focused on each individual pitch and its relationship to others, meaning that note series were sometimes interwoven and rarely allowing a single upper voice to construct an entire melodic line by itself (Fellerer, 48-49).  Through the use of the rhythmic modes, Leoninus had complete control over the use of consonance and dissonance, and thus composed upper voices by arranging the order of the sonorities that he desired (Yudkin, 368).  The empty and hollow sounds of the perfect consonances, favored by Medieval composers, were manipulated to occur in the desired order.  In fact, at times, the two voices above the structural tenor in a three voice motet intricately weave against one another, bearing an even closer resemblance to the delicate traceries, and implying a thinner texture of only two distinct voices (Yudkin, 366-367).


At times, Leoninus and Perotinus did in fact change the textural formats in their compositions, with the implication of more ornate sections subordinated within the movement.  Leoninus accomplished such effects in his organum style that he is always thought to be the master of, through the use of only a single moving line over the drawn-out notes of the tenor; this style is unique among Notre-Dame compositions for its lack of rhythm, with the duration of notes in the upper voice directly corresponding to the perfection of its consonance (Yudkin, 368).  This style hearkens back to the earliest forms of polyphony, and Leoninus would frequently drop into such a voice texture in the midst of a longer composition.  The result yields a thinner texture that corresponds to the heights of the cathedral,while at the same time playing off the weightlessness of the upper walls and the fragile envelope they provide for the interior space.  Perotinus, on the other hand, explored the use of four-voice textures, with all the voices notated through the use of the rhythmic modes and frequent voice exchanges (Yudkin, 386).  These additional voices, because they frequently operated in the same rhythm, did not always seem thicker, but when the sonorities were much thicker, they allowed one to fully understand the thinner and more innate sections, much like the shadows of the various ornaments cast on the walls.


When constructing the cathedral of Notre-Dame, the walls were left with intentional gaps where the various windows would one day stand.  It was understood that these gaps would be filled in with stained glass windows containing imagery similar enough to others that all the images would form a coherent whole.  The troped clausulae of the Notre-Dame composers operate in a very similar way: the trope would at times stand out in a particular voice all within the view of the overall structure, just as the sun or the eye at times catches certain images in the windows, all carved out of the structure of the whole wall section (Page, 35).  Leoninus and Perotinus both wrote clausulae that were two- or more voiced “composition[s] of alternative polyphonic fragments to insert as substitutes into existent settings” (Yudkin, 381).


These clausulae did in fact leave the surrounding framework untouched, just as the walls were built around the missing windows during construction, by leaving not only the tenor voice unaltered, but also by not changing the rhythm of the upper voices (Yudkin, 395-396).  Perotinus experimented upon this design further, by including only the same words of the chant in the tenor voice, while changing the rhythms of the upper voices, and further manipulated the structure so that it contained a prosodic flow and a conclusive end to the thought, usually by repeating and altering the chant much like he did in his motets (Yudkin, 382-383).  And so, substitute clausulae acted in much the same way as the stained glass windows and the episodes contained within them and contributed to a musical structure greatly determined by the architectural flow and style of Notre-Dame cathedral.


The cathedral of Notre-Dame in Rheims, France, on which construction was begun in 1210 (Branner, 28), played an important role in shaping the music of Guillaume de Machaut, who led the chapel choir of the cathedral from 1340 until his death in 1377 (Seay, 143).  What is first visible when viewing the Rheims cathedral is that it is taller, more free, and much more ornate than the Notre-Dame cathedral in Paris, but yet at the same time is much sturdier.  The stonework becomes involved in the tracery of the windows, becoming much more complex than a hole that glass was inserted into (Radding and Clark, 145).  The exterior of the chapels includes figure sculpture, as well as a view of the taller and steeper two-storied buttresses (Radding and Clark, 147).  Rheims is also distinct for including towers flanking either side of the North and South façades, making each appear much like the main West entrance, while also creating a resemblance of the transept to the nave, both by extending the pillared aisles in these additional directions (Branner, 27), and building no portals into the façade (Jantzen, 66).  All these aspects taken together provide a view of the freedoms that the architect of the Rheims cathedral took, while at the same time creating a unity preserved in every visible facet of the cathedral.


In fact, the Rheims cathedral is the “height of architecture and sculpture working together and appearing like each other” (Jantzen, 39).  The nave has been extended upwards by the extension of the aisles into five surrounding chapels, as well as the double-tiered buttresses, while allowing an array of sculptures to line the exterior of these chapels; every interior arch is balanced and flows into the design of the sexfoil panel windows were set into, and further into the tracery that works through them and even into the rose patterns themselves; the buttresses supported multiple levels of the cathedral walls, and were themselves highly ornate; “everything has become sharper, slimmer, steeper, and more elegant” than features cathedrals that came before it (Jantzen, 118).


The music of Guillaume de Machaut bears many of these same common features.  He writes ornately, with precision, while retaining great intensity and liveliness through syncopation, but perhaps most importantly his style bears a “great economy of means, using small melodic motifs to unify and make cohesive each composition” (Yudkin, 475).  His vocal lines are decorated from the ground up, extending their support to all levels above them while interesting in themselves, much like the new buttresses used at Rheims cathedral.  At the same time, these lines constantly interweave with one another and flow into each other, just as every facet of the architecture flows into the artwork contained in its windows and portals or supported on the height of its ledges.  The stonework tracery, first used at Rheims cathedral, is but a single example of this (Jantzen, 40).


Most polyphonic compositions of Machaut are written in three parts, and are written in three varieties of basic textures: one resembling the conductus with approximately the same rhythms in all parts singing the same text, another using the sustained tenor accompaniment, and his “song” style, which features a cantus voice carrying the text singing over a tenor and contratenor that work closely with each other and contain longer note values (Yudkin, 508-509).  Each of these textures sets forth the ideas Machaut wished to convey in an visible way.  When the text’s syntactical meaning was important, it easily shone through the conductus style.  The tenor-based style allowed a certain timbre to color the upper voice, and his song style allowed each voice to bear its own character while not conflicting with the melodic importance of the cantus line.


Translucency is evident in every wall of Rheims cathedral.  The five rear chapels allowed in a great deal of light, each transept ended with three large windows, and the greater height meant that the stained glass could reacher higher as well.  A second rose is even included in the tympanum of the West façade, and further features a row of statues depicting Biblical stories (Jantzen, 66).  The vocal textures of Machaut, as we have seen, always allow for light to filter through, colored to match his needs, just as light is colored to tell match the appropriate motifs of the building by passing through the stained glass.  Structures are carved out of the continuous whole, whether the Biblical statues mentioned above or the rhythmic interplay of voices used by Machaut.  His particular view on rhythm is drawn from an even more concrete source within the cathedral.  Diagonal support ribs create an interwoven series of patterns in the trapezoidal bays of Rheims cathedral (Radding and Clark, 129).  The supporting voices of the tenor and contratenor constantly weave around one another, a fact emphasized by the syncopations favored by Machaut.


Imagery used throughout the cathedral affect Machaut’s music by more than just lending a notion of continuous structure with various focal points, but the images themselves become involved in his life and compositional style.  For instance, angels are perched on the buttresses and throughout the exterior of the cathedral, together forming a consistent symbol of the various of their number leading the choir of angels in Heaven (Jantzen, 57).  Part of Machaut’s duties included leading the chapel choir of Rheims cathedral, and built the ensemble up during the 1350s and -60s to be able to sing the four-part polyphonic motets he wrote (Robertson, 51).  Machaut’s Motets 21, 22, and 23 are written for four voices, are closely related style, and revolve around a Marian altar and oratorium for the Holy Spirit, locations which are very close to one another in the cathedral (Robertson, 220).  The Motets 21 and 23 were both performed near the alter to the Virgin Mary, an especially hallowed spot, as part of the church that existed prior to the construction of the cathedral (Robertson, 24).  Furthermore, the imagery of Mary is explicitly indicated in Motet 23, which is in fact dedicated to her, for Machaut uses the Salve Regina chant for thematic and foundational material (Robertson, 219).


There are many other instances of images within Rheims cathedral affecting the compositions of Machaut.  Motet 9, the centerpiece in an ongoing journey that takes place over the twenty-three motets of Machaut, give thanks the Virgin Mary and her Son for a safety during an encounter with Satan; sculptures of these three figures lie situated in a line pointing diagonally upward are present within the right archivolt of the reverse South portal on the West façade (Robertson, 150).  Machaut also commemorates the newly constructed choir wall, by including images of the life and martyrdom of St. Quintinus in the triplum of his Motet 19, which features similar images in bas-relief of this very same saint (Robertson, 72).  The Archbishop of Rheims is portrayed along with Saints Peter and Paul and the other apostles on the upper choir windows Robertson, 61).  In Machaut’s Motet 18, he portrays St. Nicasius as the first in a series of warrior prelates to protect the city of Rheims (Robertson, 24), he combines the images of the Archbishop, St. Nicasius, and Saints Peter and Paul, all within a greater framework of establishing the Archbishop as the protecting shepherd and vessel of God (Robertson, 61).  He continues to draw off this trend of protection by quoting the chants Christe, Qui Lux Es et Dies and Veni, Creator Spiritus (Yudkin, 481), as he does in Motet 18.  Although not captured in an image within the cathedral, Machaut continues his allusions to local symbols by drawing off the alleged ancestry of the city of Rheims to Remus, brother of Romulus, by drawing off of particularly Roman images in his La Fonteinne Amoureuse (Robertson, 17).


Machaut and the architects of Rheims also draw off a similar source of philosophic thought.  The importance geometry, written about Boethius and many others after him, is seen in the Rheims cathedral by the fact that it “determine[s] the overall form as well as the essential points of the cathedral”: the main altar is placed directly under the crossing, and the alter of the Holy Cross is placed a double square (twice the squared distance formed by the chevet and choir, transepts, and nave) to the East of the crossing, the crucifix is placed double square to the West of the crossing (Wright, 56-57).  Thoughts concerning the creation of the world given by Boethius in his Consolation of Philosophy are also seen in Machaut’s Motet 17, that after a troublesome center, there is a reunification with the true love of the soul, beautiful philosophy, a symbol standing in place of Christ (Robertson, 175).


A fourth essential point of the cathedral is listed by Wright, lying a double square to the West of the crucifix, a large floor labyrinth.  Although the labyrinth was removed in 1797 (Wright, 232) it served an important role in connecting the long tradition connecting the labyrinth of Daedalus, who at one time was seen in effigy at the center of the maze, into an important symbol of Easter (Wright, 52).  By starting in the center, one sees the first creator of the maze, and at Rheims, one sees images of the four architects who constructed and planned various aspects of the cathedral (Wright, 53), and eventually emerges into the greater creation of God (Wright, 55).  Taking the long circuitous journey of the labyrinth in such a way, one is forced to slow down the thoughts running through their mind (Barron, 97), and thereby return the decision-making process to God (Barron, 101).


Machaut alludes to these same feelings upon completing a labyrinthine journey of his own through the cycle of his motets, emerging into the beauty of the world, but yet pained by his partial acceptance of Christ due to the fact that he still resided on Earth (Robertson, 177).  The journey present in the first seventeen motets reflects that of the labyrinth by first appearing to move in a single, positive direction, until a struggle with sin turns the pilgrim away from his goal, until he can proceed more purposefully than at first by totally trusting in God (Robertson, 109).  The labyrinth continues to affect the seventeen motet cycle, by revolving around Motet 9, in which the pilgrim struggles with Satan at its exact center: the labyrinth of Rheims cathedral had eight sides, and there are eight motets on either side of the center in the motet-cycle (Robertson, 172).  As mentioned earlier, the number eight signifies the completion of eternity through salvation and rebirth .


The themes of death, rebirth, return and renewal play directly into the importance of the labyrinth to Easter liturgy, but also to Christ as the alpha and omega, the beginning and end of the universe (Wright, 109-110).  At the time of Machaut, Baptism and Holy Communion only took place on Easter Sunday, through which Christ, having died and been resurrected, offers new birth and an eternal life with Him (Wright, 110).  Through a sort of rhythm that exists within the thirty-one segments of the labyrinth, these symbols are carried further.  The number thirty-one, according to Cabalistic tradition, is the number for God, and it lies to either side of the center in journey to both forwards and backwards through the maze; furthermore, the entire series of thirty-one segments forms a repeating series that reflects about the nineteenth segment (Wright, 67).  Due to this perfect symmetry, the image of a cross is imposed upon the maze (Wright, 69), both as a mark of Christ’s passage into the underworld (the center of the maze) but also in the overall path to salvation (Wright, 64).


Symmetry is achieved in Machaut’s Motet 5, as the rhythms of the tenor and contratenor are mirrors of one another (Robertson, 171).  The pan-isorhythm of Motets 4 and 15, as well as the thorough and conspicuous relationship of three-to-one ratios in Motet 17, continue the reflective and reflexive nature of Machaut’s work, all in support of the perfect symmetry of the cross and the salvation theme (Robertson, 169).  But perhaps the most important symbol buried within the symmetry of the labyrinth, is that it is also a complete retrograde: the motion is identical both forwards and backwards.  Recursive moments are common in Medieval arts of all varieties, because they symbolize the turning away from Christ, just as in the motet series, Mary as the source from which the salvation of the world is born, and the recursive journey of Christ, having been born on Earth while one in being with God the Father in Heaven, descending into Hell to free the virtuous souls there, His resurrection on Earth, and final return to Heaven on the Ascension (Wright, 163).


 Ma fin est mon commencement, a rondeau written by Machaut during his time at Rheims, demonstrates every aspect and importance of the cathedral’s labyrinth.  The text itself states that, “My beginning is my end/ and my end is my beginning.”  This fully parallels the importance of the labyrinth to Christ, who is both beginning and end as alpha and omega.  The text also reflects the very composition of the piece, however.  The pitches and rhythms  of the first phrase of the cantus voice, the text contained within its title, is the exact reverse of the contratenor of the second phrase, “Et mon commencement ma fin”.  The top two voices are thus sung against themselves the entire way through the piece.  Meanwhile, the tenor voice voice is only half as lung, and thus goes through its retrograde three times upon full singing of the rondeau, in which the second phrase is repeated only three times, as opposed to five of repetitions of the first phrase.  This, too, is represented in the text, “My third voice sings three time only/ in retrograde, and then is done.”  The bewildering turns of a labyrinth, their significance to Christ, and the full symbolism of retrograde are all presented in this one song written by Machaut (Wright, 113).


Most famous of all the works of Machaut is his polyphonic Mass, since he was the first composer to set the entire Ordinary of the Mass in a multiple-voice texture.  There has been some dispute whether the Mass was even written for the Notre-Dame cathedral, but the style clearly indicates the tendencies of the area of Rheims (Robertson, 268).  The Mass in fact bears a direct link to the cathedral, for as seen in the sculpture of a smiling angel on the center portal of the West façade, the Annunciation was particularly important at this cathedral dedicated to Our Lady (Robertson, 38).  The polyphonic Mass of Machaut continued to be used in veneration of the Virgin Mary after his death (Robertson, 274), but it is unknown whether the Mass bore a close tie to Mary in itself, or if it is simply in remembrance of the dedication of the cathedral (Leech-Wilkinson, 9).  In any event, the Rouelle of the cathedral, near the altar to the Virgin Mary became not only the place that the Mass was performed from, but also the place where Guillaume and his brother were buried, as well as the traditional location of St. Nicasius’ martyrdom (Robertson, 270).


Beyond the connection of the cathedral itself to Machaut’s polyphonic Mass through Our Lady, it bears many features similar to the physical construction of the cathedral.  Again, it provides a certain kind of unity, with the first three and the last three movements written in the same mode, as well as implementing short passages to connect sections and phrases that have a similar rhythms or pitches as sections before them (Yudkin, 487).  The harmonic structure is very well hidden through interweaving voices and elaboration within the structure, just as we have seen in the cathedral exterior (Leech-Wilkinson, 63).  The idea of four voices was always in mind for Machaut while composing the Mass, and he blends the harmonies, without regard to complete melodic lines, into the collaborative sound that he desired (Page, 41).  From this, we see again the translucency of the Mass, with light only coming through when desired and filtered to the proper effect.  This is furthered by the static notes Machaut uses to emphasize certain words of the text, to ensure that the listener will hear and understand exactly what he has deemed most important (Yudkin, 487).


Only the Gloria and Credo movements use simultaneous text declaration, earlier described as his conductus style, while the Kyrie, Sanctus, Agnus Dei, and Ite Missa Est are written in a style similar to an isorhythmic motet (Leech-Wilkinson, 14).  This not only provides an added sense of unity between movements of the same voice texture, but also highlights the importance of the text in the Gloria and Credo, which have a great deal many more words.  The organization is broken down even further, with the top two voices in these movements worked together as a single line, while the bottom two voices offer a melodic counterpoint in roughly the same rhythm (Leech-Wilkinson, 69).  The text is of such great importance in the Gloria, that it in fact guides the structure of the whole movement.  The text contains eighteen syllables to either side of “Ihesu Christe,” at its second utterance, and there exists a further way to break down into a syntactical group of eight and three groups of six, with balance achieved by splitting two lines of text in the second half (Leech-Wilkinson, 35-36).


The importance of mathematics on the organization of a movement is also seen in the isorhythmic movements of the Mass.  The Kyrie, Agnus, and Sanctus are all based on plainchants of the same function within the Mass (Yudkin, 484).  However, to function as Machaut needs them to as the foundation of an isorhythmic structure, the chant must be broken into melodic phrases that more or less correspond to the syntactical meaning of the lines above them.  The tenor and contratenor thus create a clear form and and a solid harmonic structure, and emphasizes these traditions through divisions of arithmetic importance (Leech-Wilkinson, 20).  One example of this occurs within the second and third divisions within the Kyrie movement.  The material shared between these two parts moves from 21 to 34 chant notes,  but the Mass must keep a consistent unfolding of motive.  Here, Machaut divides the first chant into two series of ten notes with a one note final, while the final utterance of the Kyrie maintains a similar division with alternating sections of ten and seven chant notes (Leech-Wilkinson, 28).


Rheims cathedral, in the time of Machaut, held the tradition of being the site of the coronation of French kings.  His Motets 21 and 23 were written on the request of Charles V, as devotion to the Virgin Mary, but possibly also as commemoration of his coronation as well (Richardson, 44-45).  The symbols of the cathedral correspond to the idea of kingship, and in fact serve as a sort of education on the nature of a good ruler.  Sculptures on the inside wall of the central portal on the West façade depict King David, the baptism of Christ, the beginning of His salvific work, the Passion, the Last Judgment, all of which the newly anointed king must pass under on his exit from the cathedral (Robertson, 250).  Furthermore, numerous stained glass images portray regal themes of historic rulers and the anointing of bishops, and even tie together the Marian dedication of the cathedral to the coronation of kings with Mary enthroned in Heaven with the Christ child (Robertson, 250).  Beyond all these real life examples, the fleur-de-lis, sign of French kingship, was also a constant reminder on the proper governance of state.  This flower is the sign of the Trinity as well, with three parts abiding mysteriously as one, although only one projects forth on top; in just this way is the power of the king above those of his people, but he must remember that he too is a mortal in the eyes of God (Robertson, 247).


These images are tied once more to the music of Machaut.  His David Hocket features prominently great figures of rulership: Christ, King David, the French king Clovis, and Mary (Robertson, 249).  The entry of the king into Rheims and the Savior’s triumphant entry to Jerusalem are also paralleled in this composition and the relief within the archivolt of the North portal on the West façade (Robertson, 249).  The Trinity references, abounding throughout Rheims cathedral in the form of the fleur-de-lis support the importance of kingship to the David Hocket.  It is written for three voices, has three strong beats with a triple subdivision, is of one 123 longae in length, a repeated tenor line that switches from 33 to 27 pitches, has a three-to-one ratio of rhythmic cells between the full texture and the diminished section, and continues this same ratio through the length and pitch variation in this lighter, diminished section (Robertson, 241).  This one composition shows just how thoroughly Machaut attached his music to the aesthetic and imagery of Rheims cathedral.


The basilica of St. Mark in Venice, Italy, has shaped the music of many composers since it was completed much as we know it today in 1094 (Vio, 18).  Giovanni Gabrieli, while he was positioned as chief organist of the basilica from 1585 until his death in 1612, wrote his Sacrae symphoniae in 1597, which are undeniably shaped by the basilica he was positioned at (Atlas, 607).  In these motets, as in several of his other works, he draws off the imagery and architecture of the basilica in ways very different than our previous examples.  Gabrieli is esteemed for expanding the options for expression through a number of tonal effects, and the use of different choirs, containing both instrumentalists and vocalists (Fellerer, 86).  In fact, the music of Gabrieli’s brass consorts is highly unique among his contemporaries and even many those who came after him.  Hassler and Locke wrote brass music intended to be heard outdoors, while Purcell’s brass music is heard only in the dead surroundings of a theater, and even Mozart and Haydn tended to write for relatively small and confined spaces;  the style of brass writing used by Gabrieli makes full use of the highly resonant space of St. Mark’s basilica (Forsyth ,9).


The Doges of Venice have been important figures behind the basilica of St. Mark, since Doge Contarini first commissioned the 5-domed plan to be built in 1063 (Vio et al., 18).  Its architectural style clearly draws off the Church of the Holy Apostles in Canstantinople and the basilica of St. John in Ephesus, which is meant to tie this building dedicated to St. Mark to other the other evangelists (Vio et al., 40), but also to tie Venice to the traditions of power held by these other cities (Vio et al., 35).  The symbolism of the city of Venice and its power are tied to the basilica especially through the feast of the Ascension, and the yearly Wedding of Venice to the Sea (Bryant, 391).


At important feasts, the Doge was always present in St. Mark’s square, along with all the other state officials.  Furthermore, the Wedding celebration was the city’s demonstration of their triumph over the Adriatic Sea and as a strong commercial center of the Mediterranean world; images of this celebration and that of the Ascension occur within Gabrieli’s motets In eclesiis and Dulci Iesu Patris imago (Bryant, 391).  The Ascension is further tied to the basilica of St. Mark through the mosaic of the central dome, depicting Christ’s return to Heaven, while the four evangelists look on (Vio et al., 51).  The motets of Gabrieli were used within the Mass and Vespers for these special feasts at St. Mark’s basilica, as well as other important events occurring in the square that the Doge’s presence was required for (Bryant, 391).


Fully characterizing the power and Venice, the resonance of the basilica, and the famous poly-choral techniques of Gabrieli is his motet In eclesiis.  Different choirs and instruments are juxtaposed against one another from separate galleries of the church (Palisca, 64).  In the tradition of festivities in Venice, Gabrieli mixed instrumentalists and vocalists together into separate choirs, drawing from the full choir of the basilica and from three to fifteen cornetts, trombones, and Vio et al.lins (Bryant, 392).  These choirs would frequently respond to motives expressed by the other choir, but it mostly functioned as a method to color sections of the music and fill the resonant space of the basilica.  One could easily recognize which of the several choirs was assigned a certain texture of Gabrieli’s motets, and would perceive the locative and directional effects of these separate choirs, possibly in addition to recognizing the symbolism of the mosaics where these choirs were stationed.  While vocalists and instrumentalists were positioned in the side lofts, one musician in each would beat the time while looking on toward the maestro di capella who stood with a group of singers in the hexagonal pulpit of the nave, just to the right of the iconostasis (Bryant, 392).  Each of the groups was harmonically self-sufficient, and were a visible sign of the power and resources of Venice just as much as they were instrumental in conveying the dignity of the basilica through sound.


The idea of call and response pervades the basilica of St. Mark and the music of Gabrieli.  It begins with the tessellated floors, each constructed in an elaborate geometric design (Vio et al., 134).  Each room, opening, and hallway is covered with a different pattern, and each pattern is the systematic unfolding of a basic geometric idea.  In just this same way, Gabrieli consistently repeats motives, while at the same time these motives are “consistently unwrapped and imitated ... passed between voices and choirs” (Palisca, 65).  The five main domes, the pillars and tympana of the portals, the exterior friezes, frescoes, and statuary, and even the interior mosaics all support this same trend of consistent unfolding and modulation and of call and response.  The sequence of portals on the West façade and the three domes situated down the median axis draw the eye towards the center of the basilica (Vio et al., 53), the center from which the motives are unfolded.


Features that were once used exclusively for color, Gabrieli uses as the structural basis for his compositions.  “Solo versus choir, instruments versus voices, or the keyboard accompaniment” are all issues that Gabrieli addresses, as each portion of his motets respond to precedents of others, and unfold the consistent motive (Atlas, 609-612).  Contrasts between the three choirs in Plaudite, psalite, jubilate Deo omnis terra further confirm a consistent responsion (Atlas, 608).  Gabrieli at times makes the unfolding very clear, by keeping an audible anchor to hear changes over.  His Canzone a 8 for instance uses an ostinato bass, while various other canzoni continue to unfold thematically even during repeated sections (Reese, 551).  Gabrieli draws attention to central themes of his compositions by repeating them, though all the while changing the method of their delivery and maintaining a link to the original theme and the method of its unfolding.


By comparing the mosaics on the floors of St. Mark’s basilica to those on the upper walls and ceilings, there is a very clear dichotomy.  Materials and images are both very different, with the upper level being much more colorful and primarily contain images with metaphysical and celestial connotations (Vio et al., 134).  Furthermore, “two levels can be distinguished in the church: the upper one of the mosaics, above the marble facing, and the lower one below it” (Vio et al., 93).  By including both instruments and voices in choirs operating as a whole, Gabrieli supports this stark dichotomy in the music composed for the basilica.  He treats instruments and voices differently, unlike so many composers before him (Bryant, 393).  Instruments did not simply reproduce the vocal lines, but instead gave a harmonic base for them to sing over, without regard to their contrapuntal motion or voice leading (Fellerer, 110).  In so doing, Gabrieli heightens the accentuation of the choral voices by filling the basilica with the instruments’ harmonies, but also their declaration of text by not interfering with the motion of vocal lines (Fellerer, 108).


Other methods were used to produce the same effects of dividing the choral harmonies while preserving the conveyance of text.  Gabrieli at times scored an organ to support the tonality of the voices, but this would in fact detract from the vocal textures and produced a sound of simple chord progressions (Fellerer, 109-110).  However, this would split the voices’ harmonic underpinning from the text, and was a desired color in sections of some pieces.  Various canzoni and sonata call for the virtuosity of the instrumentalists who were a part of the choirs, so as to contrast a few lines with a great deal of embellishment over the comparatively plain main theme of the choirs (Bryant, 393).  This particular device resembles the contrast between the mosaics of the upper and lower “levels” of the basilica, with the upper images dwarfing the ornamentation of those below.  Finally, in his Sonata pian’ e forte, Gabrieli was the first composer to make a distinction between loud and soft sections.  By denoting piano, Gabrieli indicated that only one choir was to play a given section of music, while both played during those marked forte (Palisca, 161).  The shifts of dynamics creates an upper and lower level of materials in the ear, again with clearer and more brilliant materials used above to contrast those below.


Upon setting foot in the basilica, one will instantly be surrounded by thick, bright colors of the walls and mosaics.  Light shining off the gold mosaics, arches, vaults, domes, and precious marble creates such an unimaginable environment that one cannot focus on any one item (Vio et al., 93).  Once again, we see how the brightness of the upper walls and ceilings participate in the symbolism of the basilica; the tessellated floors beneath are just reflective enough that they bear a “veiled luminosity, a pale reflection on earth of the light of Paradise and a schematic adumbration of the vision of Heaven presented in the mosaics of the domes and ceilings above” (Vio et al., 135).  Gabrieli participated in the textures of light and color, once again through the various choirs of his compositions.


As we have already seen, the brass choirs and church organ were used to create a harmonic underpinning for the voices of the choirs.  Through careful manipulation of the progression of the harmonies, he created an effective interpretation of the text through color, a process described as tone-painting (Fellerer, 99).  Color is further added to these harmonies by an increasing amount of chromaticism in his style (Bryant, 392).  Furthermore, his early works are characterized by “lively rhythms with cross-accents and syncopation,” which furthers the colorful sonorities that Gabrieli filled the basilica’s space with (Bryant, 392).  The interesting colors could even pass as whole chords between choirs, changing the instrumentation and voice types, and were usually the same when immediately following each other (Palisca, 61).  The colors could be even more varied if a rest intervened, since chords were usually raised a fourth when this happened (Palisca, 62).  Gabrieli even chose to capture many of the colors used in the madrigals of his day, through the lively rhythms and syncopations mentioned earlier, and at times bring his tone-painting to the level of word-painting (Palisca, 62).  The barrage of color within St. Mark’s basilica is brought out in every way possible by Gabrieli’s music.


The Gothic cathedrals are covered in symbolism, and many of these symbols have a direct correspondence to music composed for these locations.  Composers drew not only off of the same philosophical trends that the architects did, they reflect particular symbols in the artwork of the cathedral, and use just as many new techniques in musical construction as the physical building itself demanded.  Even composers who followed centuries after the construction of a great church were obliged the large, resonant stone spaces, and in doing so reflect its physical features in their music.  Cathedrals are said to have shaped the sound of Western music.  Notre-Dame in Paris has clearly played a role in the compositions of Leoninus and Perotinus, Guillaume de Machaut fits his music to Notre-Dame de Rheims perfectly, and the features of St. Mark’s basilica are all seen within the music of Giovanni Gabrieli.  At the very least, the architecture of these great buildings have shaped the music of the masters who worked at them.
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