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Introducl.ion 



This dissertation has been inspired by architectural 

studies showing the extent to which the medieval archi­

tect was steeped in geometrical and mathematical thi~k­

ing. t1esearchers such as Less □ r,von Simson and \J.Jittkower 1 

have shown that,from its overall proportion to its most 

intimate detail of ornamenta~ion, the Gothic cathedral 

is derived from the sacred lore of numbers and its con­

commitcnt geometric procedures, notably quadrature and 

triangulation~ With a single basic dimension, the Gothic 

architect developed all the measurements of his ground­

plan and elevation by geometrical means, using the square 

and the triangle as his module. Dimensions are related, 

for example, by squares of which the area diminishes 

or increases in geometric proportion: 

Fig.l. Geometric construction of the 'just measure.' 

The measurements obtained in this way were considered to 

be according to true measure and the application of this 

method of proportioning could yield an infinite variety 

of forms. In the Gothic canopy support at fig.2, for 

example, there is no detail that cannot be related to 

another by means of quadrature. Every geometric shape with­

in the groundplan consists of a combination of squares and 

the dimensions of all the squares used are derived 

1. G. Lesser, Gothic Cathedrals and Sa~red Geometry London,1957. 

o. van Simson, The Gothic Cathedral, London and l\J ew York , 195 6. 

R. Wittkower, Architectural principles in the Age of 

Humanism, London 1952,rev.edn.1962. 



from the largest one purely by geometric means: 

Fig.2.The geometric construction of the groundplan 

of a Gothic canopy support. 

2 

Clearly these procedures of variation are in essence 

architectural and do not seem to have any direct bearing 

on the processes involved in musical composition.However, 

von Sirnson,Lesser and Wittkower so often link Gothic and 

Renaissance architecture to medieval and Renaissance music, 

that one wonders whether the music itself may not have 

been influenced by mathematical and geometrical principles. 

2.0. von Simson, The Gothic Cathedral,p.15. I have not 

been able to trace the source of this illustration. 

2 



In support of this hypothesis one can make the following 

points: 

1. Philosophical works of the Middle Ages stress the impor­

tance of interdisciplinary thinking and many examples do 

this with explicit reference to music as one of the seven 

liberal arts. In the Pythagoreo-platonic tradition of the 

Middle Ages,arts and sciBnces were related by means of the 

theory of numbers conceived by Pythagoras. This theory of 

numbers had geometric implications which, when transposed 

to architecture, led to an art in which proportional 

relationships,conceived in spatial terms, played a dominant 

role. As musical time was also conceived proportionally 

during the Gothic period, it is quite possible that it, too, 

was conceived in spatial terms. 

2. The whole of medieval thought is in essence symbolic. 

More than in any other age, philosophers emphasised analogy 

and allegory .. This mental habit, elevated to a philosophi­

cal principle in scholasticism, suffused the whole of life 

and must therefore have had its influence on architecture 

and music. In such an environment an analogy between archi­

tecture and music is not only a possibility, but a likely 

occu:rrence. 

3. It is furthermore unlikely that such an analogy would 

only exist on a philosophical level and therefore remain 

speculative,because Gothic Christianity emphasised the 

synthesis of life and action. The Gothic cathedrals, for 

example, were conceived as a reflection of the glory of 

God on earth and the details of construction were subordi­

nated to philosophical ideas that would reveal this glory. 

Could these ideas not be reflected in a similar way in the 

music that was used in these cathedrals? 

3 



4. Finally, there are,to my knowledge,five modern scholars 

who have revealed evidence of geometrical and mathematical 

proportioning in music of the Gothic period. 3 

In view of these four points it would be necessary, for 

further historical research on the subject, to uncover the 

broader frane of reference that underlies the isolated and, 

as yet, unrelated examples of geometric procedures in music. 

The question of the use of geometric and mathematical pro­

cedure3 as an important and pervading aspect of musical 

composition in the Gothic era can only be answered by a 

detailed analysis of the music, an undertaking that is too 

vast for this present study. In this dissertation I will 

therefore limit myself to a study of the isorhythmic motets 

of Dunstable and Oufay, in order to establish the relevance 

of proportional and geometric analysis,as applied to these 

works. 

Chapter l uill be Jevotcd to a detailed study of the four 

points mentioned above and to a critique of the methods so 

far used by scholars in their analyses of the proportional 

and geometric structures of individual works. Included. in 

this criapter is an analysis of five Drgana by leonin. 

4 

3. 0J.Powell, 1'Fibonacci and the Gold !1lean: Rabbits, Rumbas 

and Ro,-ideuux.n Journal of 1·iusic Theorv,23(1979 ):227-273. 

~.van Crevel,see the introductions in Jacobus Obrecht, 

Opera Omoia,Vol.l,fasc.6 & 7,ed.M.van Crevel(Amsterdam,1959-

1954 \ 

B. Trowell, "Proportion in the 111usic of Dunstable" Proceedings 

of the Royal Musical Association,105(1978-79):l □ D-141. 

r,1.sandresky, "The Colden Section in three tlyzantine ['1otets 

o f Ou fa y . " Jo urn a l o f 1'1 u s i c Theo r y , 2 5 ( 19 81 ) : 2 91- 3 0 6 . 

C,,Jarren,"3runclleschi 1 s OomG and Jufay 1 s f·:otet." The 

~usical quarterly,59(1973):92-1 □ 5. 



These will establish which geometric procedures, if any, 

were used during the early stages of the Gothic era. 

5 

Chapter 2 will serve as a guideline to Volume 2. It consists 

of analyses of five pieces from the Ars Antiqua and Ars 

Nova,the isorhythmic and non-isorhythmic motets of Dunsta­

ble and the isorhythmic motets of Dufay. The first five 

examples will serve to illustrate the existence of a 

continuing tradition of geometric procedures throughout 

the Gothic period4and will form the basis for a more 

detailed study of proportions in the works of Dufay and 

Dunstable. In chapter 3 the evidence brought to light in 

the analyses will be put in a historical perspective. 

Here the geometric and mathematical procedures used will 

first be viewed as an isolated aspect of musical compo­

sition,then in its relation to 1 tonality 15 ,and finally as 

a phenomenon with extra-musical and symbolic implications. 

4. On the basis of these few examples one can of course 

do no more than establish the existence ~fsuch a tradition 

throughout the Gothic perj_od and not whether it wae a 

widespread practice. 

5. The term 'tonality' will be used in its broader sense. 
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The historical evidence that leads one to suspect the 

existence of proportional and mathematical thinking 

in music is mainly derived from studies in architecture. 

7 

K feasible starting point for this investigation, therefore, 

is to establish the extent to which these studies can 

help us to uncover the degree of influence architecture 

had on music. 

□. van Simson 6 traces the origins of Gothic architecture 

to the cathedral schools of places such as Chartres and 

Paris. In his view, the whole development derives from 

two main sources, namely, Plato's Timaeus and the writings 

of St. Augustine(notably his treatise De Musica). 

These sources, discussed and re-interpreted by medieval 

philosophers connected with the cathedral schools7 ,formed 

the basis on which architects of the Gothic period built 

the aesthetic ideals which governed the construction of 

their cathedrals. Whether these cathedral schools ever 

produced a system of aesthetics that exerted a direct in­

fluence on the new architectural style that emerged after 

1150 cannot be answered with certainty. However, it can 

be surmised,on the basis of circumstantial evidence, in 

the knowledge displayed by architects such as Villard de 

Honnencourt 8 . This knowledge, von Simson claims,could 

only have been acquired in cathedral schools laying a 

particular emphasis on metaphysical speculation of the 

Pythagoreo-platonic tradition. The main source of this 

tradition was Plato's Timaeus. 

6. C. van Simson, The Gothic Cathedral. 

7. Notably Thierry de Chartres, William of Conches and 

Abelard. 

B. Villard de Honnencourt: French architect of the first 

half of the 13th century, whose architectural drawings 

a fragment of 33 folios with about 325 drawings - give 

a clear insight in the working processes of medieval 

architecture. 



The philosophy expressed in the Timaeus is based on the 

idea that the '.Jorld-soul must cor1tain all fundamental 

principles within itself, which implies that the nature 

of the World-soul consists of numbers, since these were 

considered the fundamentals of things. This led to specu­

lation on the mathematical division of the ~orld-soul into 

its component parts. This division, according to the 

Timaeus, is as follows: 

First he (the Demiurge) took one portion from 

the whole, and next a portion double of this; 

the third half as much again as the second, 

and three times the first; the fourth double 

the second; the fifth, three times the third; 

the sixth, eight times the first; and the 

seventh twenty-seven times the first. 9 

This produces the series l,2,3,4,9,B,27. The 0emiurge made 

this division by means of two geometric proportions of 

four terms eoch: 1,2,i,,8 3.nd 1,3,9,27 (i.e. an even and 

an odd-numbered series). Since Crantor the first , 
Timaeus commentator, the Platonic series of seven numbers 

has been represented in the shape of Lambda: 

1 

7 
10 

8 

9. Plato. Timaeus,trans. and ann. F Cornford,London,1937,p.66. 

10. Plato, p.67. 
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This arrangement is called the greater or double tetraktys. 

The series can also be extended by multiplication (x6): 

1 

27 

11 
In this manner a new numerical sequence is produced: 

l,2,3,4,6,9,8,l2,l8,27. This series contains the smaller 

tetraktys (l,2,3,4); 2the Babylonian Golden proportion 

(6,9,8,12) 13 and 18 and 27. 14 Calcidius15 maintains that 

these numbers express the division effected by the 

Demiurge in accordance with the harmonic, arithmetic and 

gcCJrnetric proportions. In contrast to the srnGller 

tetraktys, the ten numbers in this series contain all 

three Pythagoreo-platonic proportions: 

Geometric proportion: 

l 

l 

4 

2 

3 

6 

4 = 2 

9 = 2 

9 = 8 

4 

6 

:12 

: 8 

:18 

:18 

= 3 

= 3 

;c;:12 

6 

9 

:18 

12 

27 

27 

11. ~- van Crevel,Introduction, □brecht:Opera Omnia,fasc 7,p.LXV. 

12 & 13. For the connection between the tetraktys and the 

Babylonian Golden proportion cf. sov. 11 Pythagorean Hammers" 

Harvard Dictionary of Music,London,2nd.ed. 197 □. 

14. 27 = 33 = a solid, and is therefore the limit of the series. 

15. Calcidius (late 4th century): first Latin translator 

o f th e Tim~. s e e 1v1 • van C re v e 1 , I n t r o du c ti o n , fa s c 7 , p • L V I I I . 



Pi r i th rn e t i c gr0Qortio11: (Inversion of harmonic) 

l 2 : 3 = 2 : 4 : 6 = , : 6 : n 
J ::, 

4 8 :12 = 6 : 12 :18 = g :18 : 27 

2 3 : 4 = 4 : 6 : 8 - 6 : 9 :12 

Harmonii;; oro □ o;i:ti!;rn: (Inversion of arithmetic) 

l l = - I 3 2 

2 3 6 = 4 : 6 :12 = 6 : 9 :18 

l l l 
4 3 2 = 

3 4 6 = 6 8 :12 = 9 :12 :18 16 

The numbers of the greater tetraktys are linked to geo­

metric figures: 

16. 

1 7. 

1 -- point 

2 - line -

3 - 6 - surface 

4 9 □ - surface (22 & 3 2-) 

8; 27 EfJ - solid ( 2 3 &. 
\ 

33) 

r~, 
• van Crevel, Introduction, fasc.7,p. LXVI. 

This explains why, in the enumeration of the 7 

Platonic numbers,the cubic number 8 always follows 

the square number 9. 

10 
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Von Simson maintains that in the cathedral schools of 

Chartres and Paris the Timaeus was reinterpreted in a 

way which put it in agreement with the book of Genesis. 

Both these works were believed to be in agreement with 

each other in what they revealed about the creation of 

the universe and about the creator. The theology of the 

cathedral schools emphasised mathematics and geometry. 

For example, Thierry de Chartres18 sought, with the 

help of geometry and arithmetic, an explanation of the 

mystery of the Trinity. According to him, the equila­

teral triangle expressed the equality of the three 

persons of the Trinity, and the square the relation 

between God the Father and God the Son (God the Son 

is a unity begotten by a unity, as the square results 

from the multiplication of a number by itself). Another 

teacher at the School of Chartres, William of Conches19 , 

and Peter Abelard of the Notre-Dame School in Paris, 20 

identified the Platonic luorld-soul with the Holy Ghost 

in its creative and ordering effect upon the universe, 

and they conceived of this effect as musical consonance. 

In the Timaeus Plato's description of the division of 

the World-soul according to the ratios of the smaller 

tetraktys is related to the musical consonances (their 

ratios being 4:3, 3:2, 2:1, 4:1), and forms the basis 

of all aspects of creation. Thus, the composition of 

the world is brought about by fixing quantities in 

perfect geometrical proportions of squares (1:2:4:8) 

or cubes (1:3:9:27) which can be continuously related 

to simple musical ratios or their multiples. 

18. Thierry de Chartres,(d.c.ll50)taught at Paris and 

Chartres. He attempted to harmonise Scripture with 

Platonic doctrine in his commentaries on Genesis. 

19. William of Conches,(d.1154)also a teacher at Paris 

and Chartres, wrote glosses on Plato's Timaeus and 

Boethius 1 De Consolatione. 

20. Peter Abelard,(1079-1142) • 

11 



It expresses itself in a universe in which all things 

are linked in perfect proportion, unified within them­

selves and free from any internal disharmony. 

i11edieval philosophers saw these aspects of the Tim~ 

mainly through the eyes of Augustine and Boethius. 21 

Their.writings on music clearly show a Pythagoreo-

12 

platonic bias. In Boethius' De Musica 22 the Pythagoreo­

platonic division of the musical scale is given an extensive 

exposition. Here the division of the scale is related to 

the three proportions already discussed. By applying and 

combining the ratios within these proportions, the inter-

vals of the Greek-musical scale23 are given mathematical 

justification, for the geometric proportion results in 

the octave 6:12 (1:2) and the ratios of the harmonic and 

arithmetic proportions determine the intervals of the fourth, 

the fifth and the tone: 

l 2 

13 
4 3 ~ I I 

6 8 'g 12 

2 : I 3 

2 3 

24 

In view of the importance of this whole idea, as can be 

seen from the preceding discussion, one would expect 

it to influence 

21,see "Plato" Encyclopedia Britannica, Chicago,1973. 

22.Boethius (d.c.525lDe Musica expounds the Pythagoreo­

platonic theory of music expressed by Nicomachus and Ptolemy. 

2 3 • s e e s • v • 71 P y th ago re an s cal e . 11 Ha r var d Di ct ion a r y of 1,1 us i c . 

24.see s.•J. "Pythagorean hammers. 11 Harvard Dictiona.EY._£f :'iusic. 



the arts of the Gothic period in more than just a cursory 

way. 

It is possible, therefore, that the music of Leonin, 

which was specifically designed for use in the cathedral 

of ~otre-Dame in Paris, may have been influenced by 

the Pythagoreo-platonic tradition of the cathedral 

schools. This raises the ~uestion as to whether this 

influence can be shown in the actual form of Leonin 1 s 

~rgana. While most research in proportioning methods 

in music has been restricted to the late Gothic period 

and the early Renaissance, the flowering of neo-platonic 

ideals in philosophy can be traced to the beginning of 

the Gothic period and since these ideals found their 

ap~lication in architecture as early as 1150, the same 

aesthetic ideals may have been applied to music as early 

as this date. 

Waite 25 has shown that the beginning of the Gothic 

period coincides with a return to strict rhythmic 

measurement, as seen in the BrgaRa of L§onin and Pfrotin. 

The system of rhythmic organisation that evolved was 

based on the repetition of patterns or rhythmic modes 

arranged into phrases or ordines. These are established 

through the interpolation of rests which control the 

length of phrases and therefore control the organisation 

of the piece as a whole. In striking parallel with von 

Simson, who traces the origins of organising principles 

in Gothic architecture to Augustine's De Musica, Waite 

traces the origins of modal rhythm also to De Musica. 26 

25. W.G. Waite,The Rhythm of twelfth-century polyphoQ.l, 

New Haven,1954. 

13 

26.Augustine, ' □ n Music~De ~usica:ed. and trans. R.Taliaferro, 

The Fathers of the Church,a New Translation:Writings of 

St. Augustine,iilNew York,1947)p.153 - 379. 
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Augustine's treatise presents the theory of modal rhythm 

in terms of ~etrics,which, as part of Grammar, is a 

discipline belonging to the Trivium and therefore not 

often linked to the more mathematical arts of the Qua-

griviurn. However, the treatise also points out that 

Metrics is only a preparatory study for the arts of 

Arithmetic, Geometry, ~usic and Astronomy. This correlation 

of Metrics to the arts of the Quadrivium, seems to imply a 

Pythagoreo-platonic foundation for the art of measured rhythm 

as applied to music. Statements in treatises of the thirteenth 

century echo this opinion. 

In the first chapter of Ddington 1 s De Speculatione, for 

example, Metrics is established as the foundation of the 

whole discipline of music precisely because of its relation 

to number: 

Since the present treatise concerns music, and music 

consists of number related to sound, I believe that 

first of all the ars metrica must be explained, which 

consists of number per se, without which no noble 

object can be discussed. 27 

A similar stutement is made by Johannes de Garlandia, 

when he says that "the subject of music is the joining of 

rests and notes in a necessary,properly observed manner. 

The predicate is the lawful art of adjusting this same 

music in suitable proportions by observing diligently all 

its modes, and for this the ars rnetrica supplies the 

philosophical part.rr 28 

27. W.G.Waite,p.24 & E. Coussemaker, Scriptorum de musica,I, 

183b. 

28. W.G.Waite,p.23 & E. Coussemaker, Scriptorum de musica,I, 

158a. 
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~hile these statements clearly echo the Pythagoreo-plato­

nic tradition, they do not explain the link between music 

and number in actual practice. It could be that the connec­

tion is only superficial and that these writers are only 

paying tribute to an old and half-understood tradition. In 

book VI of De Musica, for example, Augustine bases all 

rhythm on two temporal units, short and long, the latter 

having twice the length of the former. These quantities, 

in various co~binations produce the different poetic feet 

(e.g. trochee and iamb), but are always divisible into the 

same proportional parts(2:l). This,in itself does ~02nt 

to a connection with the Pythagoreo-platonic theory of 

numbers, but this application of it seems almost inconse­

quential to an und~rstanding of the form of Droana. 

If the Pythagoreo-platonic tradition had any tangible 

influence on music written in modal rhythm( which Waite 

has shown is derived from the poetic feet in Augustine's 

De Musica), this would presumably be reflected in more 

than the vague connection described above. The connection 

would probably be similar to the one that van Simson found 

in architecture and would involve either arithmetic rela­

tionships or their expression in geometric terms. 

The following is an analysis of metrical lengths in five 

Organa by Leonin. The transcription used in this analysis 

can be found in Waite's doctoral thesis 29 • While this 

is an authoratative edition, there are still many points 

that are controversial as regards the notation of rhythm 

29. i,J.G. lllaite, Rhythm of twelfth-century. 



in the ~otre-Dame schoo1. 30 The interpretation in this 

dissertation is therefore subject to reinterpretation. 

In the five diagra:,1s that follow, the nufilbers within the 

block marked n indicate the number of poetic feet in 

each phrase. In the music, end of phrases are demarcated 

by rests. In Uaite's transcription, these rests either 

carry the value of a quaver or a crochet. In the diagrams 

a quaver rest is indicated by a comma(,) and a crochet 

rest by a stroke(/). Occasionally there will be found 

two numbers underneath each other in the block marked A. 

These indicate the places where, according to Waite, 

there is an irregular phrase(e.g. a phrase consisting 

of 7 poetic feet instead of the more usual 6). These 

phraselengths, which in themselves are already a peculiar 

phenomenon,invariably create lopsided metrical structures 

in pieces which will be seen to be surprisingly strictly 

organised. They may therefore be the result of misinter­

pretation on the part of modern scholars. 

The numbers underneath, in the block marked a, are an 

attempt to integrate the seemingly endless succession of 

phraselengths into a coherent system of proportions. 

30. I believe that if the use of geometric proportions 

can be proven to be a general practice in the Magnus Liber 

16 

a detailed study,which would take this into account,might 

eventually help to clarify some controversial points of 

inte~pLetation. For conflicting views of interpretation cf. 

H. Tischler, "(l. propos the notation of the Parisian Organa" 

~ 14(1961): 1-8. 
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In the block marked C, an indication of these unsuspected 

relationships that reveal themselves is given, by trans­

lating the numerical relationships into algebraic 

relationships. 



A 

B 

C 

A 

B 

C 

A 

B 

C 

18 
Example l. 

10 , i , ~ 4/4-A- 4-, i I',/ i 3,4 4-/,0,,4} 0 
7 

6., o 1:>/ro 

2+ 12 12 24 12 12 24- t2. 

.2<l. (l 0. 2Cl a Q. ,2Q. Q 

,~ 8 IS 8 
E>.,4, 4, ro/ 4 2 ,14,..), 2. I+., 4 4-..,b,., Z . ., 2> '1 4-,4-., 4-, ~ 4, i 4-,o/4 4.,o/4->4-,4-, 6 

24- ~ 

2a. C 

I 
i 

4/4-, ,2 /l ,o 

20 10 

I 2d d 

26 2i 14- 2S 

C 2b b 2b 
-- ~ - ~-- - . 

The pattern 24 : 12 : 12 : 24 : 12 : 12 : 24 : 12 

24 : 26: 26: 28: 14 : 28 (2a : a : a : 2a : a 

a : 2a : a : 2a: c : c: 2b : b : 2b) reveals 

two ratios in quadrature,separated by a central 

part (c : c) which can be further subdivided into 

sections of 18 : 8 : 18 : 8. The final 30 

creates the proportion 20 : 10 ( 2 d : d ) 

which can also be related to quadrature. 



A 

B 

C 

Exampl~ 19 

2~ ~ 

~ 
. 

I 

A 
7 

I "/ lo, fo, 4-, s • 4-,c/ 4/4/1o/~2/4/4/ 4-/14-/4 10,ro, 10/ v,/ <a, ca , 10 

B 
30 60 bO 

:x. 2X 2x. 
C 

Jo/ 10/ ro/ (,.J b, ll, 14-/ 12 / ~/ i/ I/ 4-/ (:,j 4 7 
to/ to I 4-/i/s/ 8/ s / s s/s/s/ ! 

112 

4Y 

The pattern 30 

1 

60 

2 

60: 112 

2 I 4 

56 

2 

28 

1 

5~ 

2y 

28 

i 

y 

reveals the geometric proportion,which can be associated with the 

architectural principle of quadrature. It would also be useful to 

note the radial symmetry which occurs in the third subsection (26:8:26/, 

since this is a formal feature that can be found in other works of 
the Gothic period. 



A 

B 

C 

, A 
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Example 3. M22. Alleluya 

. 
fJ.4,4/4-,4,4-/ 4,4-,4,,4 b f/f>/ 2. 12, 4-/4-.~4-,4-, 4-, i/2, S,4,4-,4-, JO/ 4 4-,4-,+, i/ to/ i / 4-, 4-,,4/4-,,4-; i_,~tJ 

4-2 i4 jf,S 

X 2:c 4-x. 

I I s 
10, 4, 4-, 4-,' 4-, <o/6/ ",4-,, 2./t:>,, 4-/fo/f,j 6,4.,4-.) 4-.,,4 JO /ro/4-/ i, '-"> I 'a I 

f'"" - - ~-- "'. - - - • - - • • .. -. - -
l ' l 
l 
~" •·· 
I 
j 

! 
' I I 
' 

i- - ... - ,- - - - - . -- -- -- - -4 
l ' L . 

r-

- . -- .. --- .. , -- -- - --- ------ ....... , 

--

124-
t • I 

-- ---. . -. -. - --- . ~----- -- ·-~ . 
I 

2.y I 

The pattern 42 : 84 : 168 (x : 2x : 4x), 

can be seen to overlap with 124 :·s2 1 s 
A r-,2,4-, 4-, b, 4-,4-,4-, b, o/ 12/ 4-

81 

( 2y : y ). In both cases this suggests 

the geometric proportion associated 

with quadrature. 

b2. 
a----------

C 't 
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Example 4. 
M,, AUefuya 

IS ,~ 
A s 

5 
6,4-, s/ ~/s/ 4 12/1o/6,6/b,4-/1sH 6 / s 

B 72 36 

C 2X X 

. 

1% JS 

A +/ 4-I+, b, &:, /3> 4-A.,f:,/ 6 4-> 4, 4-i,~ ~ f,/ ,; 4->4-,4:, 4-ff,/4-/2/6/~ 6/8/4/ +~ 7, fo 

B 52 2b 52. 3f> 

C 2y y 2Y X 

Excluding the first 8, the pattern is as follows: 
I ,---~ 

72 : 36: 52 : 26 : 52 :36 ( 2X : X : 2y : Y : 2y X ) 

which combines two ratios in quadrature and reveals a 

radial symmetry. 



E_xarnp le 5 • Gloria Patri 

12 / 'zl / 4, 4- 0 /10 4, 12 4-/ 4- / 10/ 10 10 / 6 

2S 16 It> 

' "V 
, 

l"-----... ----■-I "y 

44 

The additive process shown here belongs to the geometric 

~rocedurc known as the qolden section, which will be discussed 

at a later stage in this chapter. Also involved, is a radial 

:,ymmetry (44 : 16: 44). * 

22 

In all fi1/e examples, end of sections correspond to a crochet rest (/). 

They do not coincide with musically significant subdivisions, and 

this method of structural organisation in the Organa of Leonin 

must therefore be viewed independently from the actual musical 

structure. While this is not the place for a detailed study of 

the □ rgana of L~onin, I would like to point out that at least 

two thirds of the Magnus Liber shows some evidence of similar 

geometric structures (see footnote 30 ). 
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This method of analysis shows that, at least in some of 

L~onin 1 s pieces, there is a concern with architectural 

proportioning. The first four examples show, either singly 

or in combination, the geometric proportion, which in 

geometry is inextricably linked to quadrature. Where the 

proportion does not apply, for example in the third section 

of O 36, Vir Iste (Example 2) and in Gloria Pat~L (~xample 5) 

there is either a symmetry involved, or, as with example 5, 
the proportions can be related to the geometric construction 

known as the golden section. As will be discussed later, 

radial symmetry reveals itself as a consistent formal pattern 

during the Gothic period and the golden proportion has been 

discovered in works of ~achaut and Oufay. 

The most consistently used pattern is the geometric proportion, 

which, as shown on p.l and 2, is inherent to quadrature. 

As it is the very principle that lies at the basis of most 

proportioning in Gothic architecture, we have found a 

tanQible connection between the methods employed in 

architecture; and music. 1nis reinforcGs th8 possibility of 

cross-fertilization and interdisciplinary thinking taking 

place among the arts. 

According to Willmann, 31 medieval writers often echoed 

Vitruvius 32 in that they found a real connection in all 

branches of learning. These had a reciprocal action upon 

31 • O . W i 11 man n , s • v • 11 The seven liberal .~ rt s 11 The Cat ho l i c 

E n c y c !9.£_ e di a , 1·J e w Yo r k , 19 4 5 • 

32. Vitruvius: Roman architect whose treatise De Architectura 

(27 B.C.) was the chief authority of early Renaissance 

architects and was known during the Gothic period. 



each other, for,in the opinion of medieval writers, 

universal science is composed of the soecial sciences 
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in the same way as a body is composed of its members 33 

~nd the same fundamental features and relations can there-

fore be seen in all branches of knowledge. These rela­

tions could only be exp~essed in tangible form by means 

of Arithmetic. Thus, for example, Arithmetic, which is 

concerned with the relationships of numbers, can be 

used to reveal relationships in ~eometry (although 

Geometry also involves so-called incommensurable or ir­

rational numbers that cannot be reduced to simple num­

erical proportions). f'Jumerical proportions derived from 

and expressing geometric forms can in their turn be applied 

to the laws of motion revealed in Metrics, which in their 

turn can be translated into musical terms. The application 

of geometric form to ~etrics and Music naturally implies 

a spatial conception of time and motion which can be re­

vealed by an analysis of the numerological properties of 

coetry 

widely 

COifH.JOr, 

and music. It is now known that numerology was 

uscc.J by ancient !_c.1tir, c.1ui:hors ar,d thc1t it is 

to most Medieval and Renaissance poets. 34 The 

structural and symbolic function of numerical relation­

ships in the large-scale form of Medieval and Renaissance 

;Jocr.:s depends on a whole system of numerology derived from 

the tenets of Pythagoras. These relationships, found in 

both small-scale and large-scale poems, point to the 

conclusion that at least some poetry was thought of 

proportionally and therefore witri spatial (i.e. archi­

tectural) implications. 

33.see P. Vitruvius,De P.rchitectura,I,l,12: "Those,therefore, 

who from tender years receive instruction in the various forms 

of learning,recognize the same stamp on all the arts, and an 

intercourse between all studies,and so they more readily 

comp re hen d the rn al L 11 ( trans • 1,-i • H . i 1 o r g an , :,Jew Yo r k , 1914 . ) 

3 4 • 5 e e f o r exam p 1 e L\ . F o w l e r , Tri u r;1 p ha 1 f o rm s , Ca r;1 b r i d g e , 19 7 C . 



Powoll~ 5 for instance, has demonstrated thaL both the 

poetic and the musical structures of the fourteenth 

century londoau are based on the proportions of the 

25 

golden section, which again implies a geometric derivation 

pointing to the Pythagoreo-platonic tradition. The above 

demonstrates clearly that interdisciplinary thinking was 

not only restricted to the arts of the Quadrivium and 

the Trivium, but that it had very real implications for 

the applied arts. 

Analogies of this kind reveal something about the general 

pattern of thought during the Gothic period. It implies, 

for example, that symbolic thought was of primary importance. 

Indeed, if such a minute application of the Pythagoreo­

platonic theory of numbers did exist, it is possible that 

the predilection for symbolism was so fundamental to the 

r4edie•Jal mind that their luc1s no need to make it explicit. 

;7, 11 c x a :77 p l e o f t hi s rn o d e o f t hi n k i n g can b c s e en i n s ch o -

argument by means of two propositions, which were called 

the premises. These two premises were supposed to contain 

an idea common to both, from which would necessarily result 

a third proposition called the conclusion. 36 This process, 

which is in essence syllogistic, was the necessary pre­

requisite for philosophical argumentation and represented 

a form or logic to which one strictly adhered. This way 

of thinking quite naturally lead to symbolism. 

Huizinga 37 considers symbolism as a 11 sort of 5hort-circuit 

of thought 1' 38 in which the relaLi.:on between things is not 

35.N.PowellVFibonacci and the Cold Mean:Rabbits,Rumbas,and 

Rondeaux." Journal of r:lusic Theory,p.253-258. 

36.s.v. "Scholasticism",Encyclopedia 8rita:1icca,Chicago 1973 

3~ J.Huizinga,The Waning of the Middle Ages,Harmondsworth, 

repr.1979. 

38. J.Huizinga,p.159. 



found in its causal connections, but in a comparison 

of its attributes and qualities. In this way, the 

seemingly unrelated can be brought together and make 
39 tangible the abstract idea that underlies them.Panofsky 

sho~s that even the scholastic method of argumentation 

can be compared to the ordering principles ·used in archi-

tecture and music. He maintains that, unlike Aristotle and 

Plato,the scholastics felt 11 compelled to make the order­

liness and logic of their thought palpably explicit. 1140 

In a scholastic treatise the reader is led step by 

step from one proposition to another. 

The whole is divided into partes which could be 

divided into smaller partes; the oartes into membra, 

guaestiones or distinctiones, and these into articuli. 

Within the articuli,the discussion proceeds according 

to a dialectical scheme involving, further subdivi­

sion, and almost every concept is split up into two 

ur more meanings (intendi potest, dupliciter, trioli­

citer etc.)accordlng to its varying relations to 

others. 41 

Panofsky argues that, because of the educational mono­

poly of scholasticism, this passion for clarification 

imparted itself to all people engaged in cultural 

pursuits. By becoming a mental habit, it must have in­

fluenced the artist as well. 

26 

He further states that the detailed articulation of subject 

matter in scholastic thought finds its parallel in music, 

articulated through an exact and systematic division of 

39.E.Panofsky,Gothic Architecture and Scholasticism,New York, 

1957. 

4 □ .E.Panofsky,p.34. 

41.E.Panofsky,p.33 - 34. 



time, and in art and architecture, as revealed in an 

exact and systc~3tic division of space. He sees this pure-

ly as the product of a common mental habit and seems to 

rule out the possioility of a more direct and concrete 

cross-fertilization of the arts under the influence of 

a c:Jr.irnor1ly held philosophy. It is however ur1likely that 

artists, musicians and architects who seem to share the 

influence of the same ideas and possibly the influence of 

the same cathedral schools, would not be aware of the 

similarities that exist in such concrete and tangible 

aspects of their arts as methods of proportioning. 

It is at the same time difficult to prove any direct 
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link between musicians, artists, architects and philosophers 

of the Gothic era. For that our factual knowledge is too 

limited. The influence of the Cathedral schools on early 

Gothic architects is a likely possibility, but it 

can no t b e demo n s t r a t e d w i th c e r ta i n t y . 'j i t h co r :1 p o s e rs o f 

the f0urtee~th and fifteenth century our task becomes a 

lj_ttlc e::Jsi~r. !'hiliooe de 1Jitry, for exc.1mple, cJn be 

placed in a definite intellectuc.11 milieu42 , 0unstable 1 s 

kr1owlecigo of astronor;iy is an established fact 43 , and in 

the case of Dufay we have a specific example of the com-
1 1 1 ' ' • • +--h th h. t t O l l ' • 44 posers co ~aoora~ion wi~ e arc l ec urune __ escni. 

42. see E.H.Sanders,nThe early motets of Philippe de Vitry. 11 

Jo urn al of the Am er i can i'1l usi col ogi cal So ci et y ( 19 7 5):24-45. 

43. His epitaphs refer to him as 1astrorum conscius ille 1 and 

'Michalus alter novus et Ptolomeus 1 and three astronomical 

treatises survive which he copied or owned.See Trowell,''Propor­

tion.f'p .140. 

44. C.Warren,t1Brunelleschi 1 s Dome ..• u. 



This kind of information, however, remains general and 

we are mostly left to conjecture from specific nusical 

examples as to whether they reveal structures which 

could be interpreted as the result of a relationship 

between music, architecture and the Pythagoreo-platonic 

theory of numbers. 

The question as to whether geometric and arithmetic 

methods of proportioning have any relevance to the actual 

music of the Gothic period has elicited some controversy 

among scholars. Van Crevel 1 s introductory notes to his 

edition of Obrecht 1 s ~issa Maria Zart and Missa Sub 

tuurn presidium must be the first attempt at explaining 

the proportions of music by means of number-symbolism. 45 

In these introductions van Crevel alludes to a whole 

gamut of symbolic and numerical interpretations: he 

suggests hidden meanings derived from Cabbalistic and 

Gnostic Gematria, refers to neo-platonic interpretations, 

and, using the researches of van Simson and Wittkower as 

an cxa~plc, points to the possibility of a +- • geome ... ric 

construction. At one point he goes even as far as to 

draw a parallel with Chinese alchemy. Van Crevel empha­

sises the highly speculative nature of his remarks, but 

is convinced that number-symbolism was not an exceptional 

feature of composition in the fifteenth century. 

His speculations were mostly received with reserve. 

Trowell refers to his "intriguing but at times dotty 

introductions 1146 and emohasises that the history of 

symbolism which will ensure the validity and accuracy 

of certain interpretations still has to be written. 

45.M.van Crevel,see the introductions in Jacobus Obrecht, 

Opera Omnia,I,fasc.6 & 7. 

4 6. 3 . Trow e l.l,1' Proportion 11 , p • l DO • 
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Lenaerts 47 dismisses the whole idea on the grounds that 

what van Crevol interorets as s}·mbolically significant 

pr □ 0 □ r~ions could simply be the incidental result of 

isorhythmic technique. In his opinion the so-called 

proportions are brought about incidentally when talea 

are lengthened or shortened by means of mensuration 

signs. He also questions van Crevel 1 s interpretation of 

the historical evidence the latter offers in support of 
h L,8 
is a rg ur,1 en t. 

While these interpretations are valid to a certain extent 

and raise some interesting points concerning the methods 

to be used in analysis, they cannot dispose of the possi­

bility that works of the late Gothic period were filled 

with symbolic references. Most convincing in this respect 

are the researches of Trowell, Powell, Sandresky and 

Warren previously mentioned. These writers approach the 

problem from diverse points of view and in the process 

uncover aspects of the prublern which ::.;i10uld bo view8d 

ir1 cunjunctic:rn. 

Powell is concerned with the use of the Fibonacci series 

and the golden section in music of the fourteenth and 

fifteenth century. IJe aims at revealing certain explicit 

relationships among disciplines of the Quadrivium by 

analysing the mathematical structure of the Kyrie of 

Cornelius Heyns 1 nissa Pour guelgue paine, Machaut's 6th 

motet, Dufay 1 s motet Fcclesia Militantis and the general 

form of the Rondeau. These works reveal a specific irregu­

larity in proportion and phrase-structure which, he claims, 

47 s R .Lenaerts, 11 f1lusical Structure and Performance Practice 
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i n 1,l a s s es o f Jo s q u in an d Ob r e c h t • 11 Jo s g u in d e s P r e z , e d • E . Lo win -

sky, Oxford University Press, 1976,p .. 621 : "Van Crevel I s alleged 

discovery of this symmetrical form tempts him to search for 

'secret mathematical meanings' .He overlooks the fact that the 

presence of an isorhythmic cantus firmus rules out ar1y result 

other than a mathematically equal number of breves,or an 



can be explained by means of a Fibonacci series, which, 

in turn, can be linked to the geometric construction 

known as the gold~n section. 49 

In support of his argument he refers to Pisano 1 s Il liber 

abbaci, Nicomachus' Introduction to arithmetic, Boethius' 

De Institutione arithmetica. If these three sources cannot 

be shown to influence musical composition there still 

remains the possibility that a principle is operating 

"that could be unconscious (or subconscious) on the part 

of the 50 composer." 

To explain Powell's argument mo~e fully, I will first 

demonstrate the means by which a golden section can be 

constructed geometrically, then explain its relation to 

the Fibonacci series and finally show how Powell explains 

its application to music. 

When a line is divided into two sections in such a way 

that the smallest part is in relation to the larger as 

the larger is in relation to the whole, it is called 
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a golden section (A is to Bas Bis to C : ~A ____ ....,_B __ ~c). 

A golden section can be effected by the following 

geometric procedure: 

a. A line is divided into two equal halves (AB and 

u C). 

B C 

exact multiple or quotient of it. 11 

48. Lenaerts,Symposium,"Problems in editing the music of 

Josquin des Prez."Josguin des Prez,p.733. 

49. Powell,"Fibonacci." 

50. ['J.Powell,"Fibonacci",p.239. 



b. Perpendicular lines Ab anc CF are erected with 

AJ =CF= AB= BC. Then J 2nd Fare joined and 

the result is a rectangle with AC: CF in the 

ratio of 2 : l. 

A B C 

c. The hypotenuse ~Fis drawn, producing the 

right-angled triangle ACF. Then AF is divided 

so that FG =Fe= FC. 

F 

A C 

31 



d. The length AG is transferred to AC,producing ~H. 

H C : A H i s no w i n t ho s am e p r op o r ti o 11 a s 1~ n : i=\ C • 

e. If section CH is doubled to produce point I and 

section AI is doubled to produce point J, we have 

the following interlocking golden sequence: 

J: i I J as I J : I~ , ;~ I : C :-; as Iii : AH and ri C 

as /'.\ H : /~ C. 

32 



Any ratio derived through further geometric subdivision 

or extension of line AC will be part of this golden 

sequence. The result is a series of identical ratios, 

known as the golden ratio, expressed by the Greek letter 

phi ( ~ ) and equal to l.61803398875 •.. As this number 

is irrational, it is impossible to give accurate 

arithmetic expression to this golden ratio, but it can 

be approximated, for example in the ratio 2: 3,which 

equals 1.666 or 5: 8 , which equals 1.625. 

The same applies for a series of interlocking ratios. 

While the golden sequence, which has the distinction of 

being the only in which every ratio in the sequence is 

equal to every other, cannot be expressed arithmetically, 

there are other sequences approximate to it and which 

are governed by the same additive process. For the 

purpose of this study these series will be classified 

under the general term 1 additive series 1 ,although they 

may have distinctive names such as the Fibonacci series 

(1,2,3,5,B,13; .. ), the Lucas series (1,3,4,7,12,l □ ... ) 
and the Evangelist series (2,5,7,12,19 .•. ). 

Powell maintains that it is these sequences that can be 

found in music. A good example can be seen in his analysis 

of Machaut 1 s motet no.6. In his opinion, the structure of 

this motet, as analysed by Ludwig and Schrade, appears 

lopsided and he sugges~ an alternative interpretation 

which can be correlated to the golden section. 

33 
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:-=- i rs t i ·1 c i 11 us t r u. t L~ s t n i s p o in t CJ, , co r:·1 p a r i rig t f1 = st r u ct u re: 

of tnr:, ter,cr as giver, by LudLJig and Scilrade witr1 tt,e one 

[_i9.3. Guillaume dt:2 i':achau~□ b::!t no.6 (tenor) 

a. After Ludwig and Schrade (cf. HAM, No. 44) 

AI 15 

r' 1 ~ r' ~ I I r ! f' 15 

a 

III !_ffi (3, 
& IT· I ++rSf§2P& 
I 

a 

1 I' ,, 15 3 

IV 

15 

15 

b. Gombosi-Powcll Analysis 

a 6 

A 

1m r,, & ~~ : ~ e 15 

0 

:-=., :FR 15 

8 O ----- '.) B 
--------· 

C :) B 

--------
0 .B --

W=as++F-ffRt " 27 51. 

B 

111s f 871 15 

*!-.:ot~s r:1arked with an a arc '':J..! tcred'" breves in the original notation. 

51. N.P0t-1ell,p.244 - 245. 



Then he points out that the new arrangement oroduces 

a symmetrical structure: 

5 15 15 27 15 15 5 

Next he correlates this symmetrical structure to the 

additive series known as the Fibonacci, the Lucas and 

the Evangelist series, either in their simplest form 

or in multiples, as shown at the bottom of the figure: 

Fig.4.Fibonacci Hierarchy in the tenor of 

Machaut,Motet no. 5. (after Powell) 

2 
3 

15 
27 

52. Powell.p.247. 

119 ------------e3 03 

3 
6 

21 
36 

4 

9 
36 
63 

5 
15 
57 
99 

6 
24 

7 
39 

8 
63 

5 2. 
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The tenor, with its additive sBries,is then shown to be 

related to the golden proportion and its geometric 

construction: 

Fig.5. Machaut, Motet no.6:Fibonacci Hierarchy 

36 

and Geometric construction compared.(after Powell) 

V9 

Powell's method and very convincing examples leave no 

doubt about the tangible correlation of music to 

disciplines of the Ouadrivium. It begs the question 

whether geometric methods of ~ro~ortioning were only 

applied to works with an asyrn...,metrical structure, or 

whether tliere were other ge;o:netric procedures involved 

in cases that cannot be correlated to the golden sequence. 

To this the previous analyses of Organa by Leonin already 

s 3 • P owe 11 , P· 2 s 1 • 



l 
) 

furnish a partial answer. These Drgana definitely 

demonstrate a further application of geometric methods 
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of proportioning and reveal that the idea of proportioning 

had taken root very early in the Gothic period. A prerequi­

site for further investigation of this idea, is that 

research must be conducted with this historical perspective 

in mind. One would then be able to trace the idea from 

its historical prototype to the more complex geometric 

expressions which would presumably emerge during the 

fourteenth and fifteenth centuries. 

Powell's approach is not the only one that has been 

tried. In Sandresky's opinion, proportional analysis 

can be related closely to the musical material itself. 

To illustrate this, Sandr.esky has analysed three motets 

by Dufay, namely V~silissa,ergo gaude, Balsamus et munda 
d L t t • ~ t .• , ' • C t t. 1 • t 54 an amen a io ::Jane ae !,at.ris ans an inopo l anae. 

In her op inion, the f o n1 of .Vasili ssa is governed by 

the talr~a of the isorhythrnic tenor :Ind by the length of 

the prelude. The preludo contists of 8 longs, Talea l 

is 13 longs and Talea 2 is 13 longs. The result is a 

golden proportion, belonging to the additive series 

known as the Fibonacci series. But Sandresky goes a step 

further and divides talea 2 into two sections with the 

ratio 5 : 8. This further division is done on the grounds 

that there are three C's at longa 5 of the second talea. 

This subdivision is then used as a point of departure 

by which she elicits a further proportion. A symmetrical 

relationship results between the two outer parts 8: 13 : 

5 : 8 and by pitting the sum of the outer numbers against 

the sum of the two inner numbers the Pythagorean ratio 

16: 18 is derived. This ratio 16: 18 = 8 : 9 equals 

a tone and Sandrasky maintains that this is significant, 

54. Sandresky,''rhe Golden Sectionrr. 



~ince the first two intervals of the vocal prelude 

consist of a tone plus a tone. In this way she attempts 

to correlate the melodic material to the numerical pro­

portions of the tenor. Whether such a corr~lation is 

justifiable will depend on further analytical evidence 

which, unfortunately, is not yet forthcoming. 

In her analysis of Balsamus, Sandresky takes the step of 

separating the upper and lower voices. By looking for 

significant landmarks such as imitation and coloration, 

she discovers two fragments in golden proportion. She 

determines the three divisions of the golden section 

by pointing to the cadential feeling with imitation 

in the upper voices at breves 13 and 21, and to the 

end of coloration, which occurs at breve 34. However, 

there are two main inconsistencies in this argument. 
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First of all, there is a lack of logic in using different 

criteria for marking off the golden section,i.e. imitation 

with cadence for two poirlts and the end of coloration 

for the third (never mind all the other points of co­

loration). Secondly, there are other points at 

which a cadence with imitation occur (e.g. at breves 4 and 

43) which are not mentioned in her analysis. This inconsis­

tency casts doubt on her interpretation. It appears as 

if she were looking for some golden proportion and would 

have settled for any landmark in the piece to prove a 

theory. 

In her view, coloration not only contributes to the 

division of the upper voices into a golden proportion, 

but also produces the Pythagorean ratio 8 : 16: 24 : 32 

(1 : 2 : 3 : 4). Sandresky maintains that this coloration 

coincides with triad leaps in the upper voices, as 

shown in this table: 
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Table 1. Upper voic~ pattern in Balsamus et munda 

(after Sandresky) 

Table 1. Upper voice patterns in Balsamus et munda 

a. Table of triad leaps in taleae A 1 and A 2 : two successive leaps in the 
same voice or in both voices outlining a triad, numbered in breves. 

talca A 1 

Superius {~ G F d G G d d d 
10 16 17 18 25 27 34 39 

Triplum [b 3 IO 16 17 18 25 27 34 39 
a G F d G G d d d 

talea A2 

Superius [1 C G G d F G 
10 16 17 25 27 39 

Triplum { 3 17 18 27 34 39 
G G C F G G 

b. Table of color:ition in talcae A 1 and A 2 numbered in breves. 

Superius 
Triplum 

1 
128910 
'-,/ ......____,.. 

16---.,___ 24 3 2 -----._ 
17 18 33 34 

The pattern 8 : 16 : 24 : 32 may be reduced to a ratio of 1 : 2: 3 : 4. 

55. Sandresky,p.302. 

55. 



The coincidences she finds between the use of triads and 

coloration are not convincing. For example, there is 

a triad at breve 10, i.e. at the end point of colorationi 

but the Pythagorean ratio pattern starts at breve 8, 

which has nothing to do with the triad at breve 10. The 

same applies for the coloration at breve 24, which cannot 

be correlated to the triad leap, which only occurs at 

breve 25. Neither does the coloration at breve 32 really 

coi~cide with the triad leap at breve 34. There are also 
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a number of triads which stand on their own, without color­

ation. If there is really an intentional use of coloration 

to express Pythagorean ratios, these are not dependent 

on thematic material. In this instance the Pythagorean 

ratios coincide purely with the beginnings of certain 

co}or2tions. 

Sandresky 1 s analysis of the tenor of Balsamus is accurate, 

but incomplete. She points out that the piece continuously 

produces sections in the ratio of 2: l. 

1 Talea A : Talea A2 

in semi-

breves 78 78 26 13 26 13 

2 1 2 1 

2 1 

56. 

56. see Sandresky, p. 299. 



In doing this she ignores the additional 3 semibreves 

introduced by Dufay at the end of the piece to complete 

the final cadence. These destroy the carefully constructed 

symmetries in the piece, For this Sandresky offers no 

explanation, although in her analysis of the Lamentatio 

it is precisely this addition that becomes the crucial 

key to her analysis. This inconsistency makes one wonder 

whether there is not an alternative answer which would 

explain the details of form more fully. 

To this end, if one measures the tenor line of Balsamus 

in breves it yields the following proportions: 

Tal ea A 2 

26 

Talea B1 & B2 

26 

Cadence 

l 

A further subdivision can be obtained by measuring each 

phrase within the tenor, that is,up to every perfect 

longa rest: 

1 Talea A 

6:16:4 

6:16: 

2 Tal ea A 

6:16:4 

10 :16:4 

T ·1 B 1 " B 2 Q ea le 

3:8:2:3:8:2 

3:8: 5 :8:2 

Cadence 

1 

l 

The result is a series of proportions belonging to 
l 2 • t f b the Fibonacci series,: Ta lea l:J. 2nd A con sis o num ers 

belonging to the Fibonacci series x2 (4,6,10,16,26) and 

Talea s1 ~nd a2 consist of numbers belonging to the basic 

Fibonacci series (2,3,5,8,13,26). 
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Out of the tenor one can construct two golden proportions, 

flanked by numbers belonging to the Fibonacci series 

and which can be derived geometrically from the construc­

tion of the golden section. The following illustrates 

this by combining the proportional analysis of the tenor 

with the corresponding geometric construction of the 

golden section: 

Fig.6.Geometric construction of the tenor of 

Galsamus et munda 
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16 .. 
• 16 :4 :3: 8 :s: 8 1 :3. 

In spite of the inconsistencies of Sandresky 1 s analysis, 

it prese;1ts many possibilities and conjectures which 

need further consideration. Firstly, by considering 

the upper voices for analysis she has opened 0p 

possibilities of investigation not touched upon by 

Powell, who only looks at tenors. Secondly, by looking 



at the relation between melodic material and oroportion 
' ' 

she unwittingly µoses the question of what proportioning 

m e t ho d s ca r1 r e v ea l ab o u t a p i e c e I s rn el o di c an d ton a l 
r; 7 

structure. - Thirdly, Sandresky attempts a comparison 

of methods used by Dufay at different stages of his 

life. Sh8 suggests that the intricate relationship of 

material and the overriding importance of proportions 

derived from the golden section in Uasilissa is more 

characteristic of the Gothic period,whereas the simpler 

proportions of Balsarnus belong to the early Renaissance 

aesthetic emerging in Italy and particularly in Florence. 

The evidence that the golden section does not only appear 

in the upper voices as a structure superimposed on the 

simple proportions of the tenor (as is suggested by 

Sandresky),but actually determines the tenor, is a par­

tial contradiction of her interpretation. lier statement 

is also marred by the unwarranted assumption that there 

are no simple proportions in earlier music. For example, 

tile :,re1Jious :rnaly~;is shows that the music CJf Leonin 

i s f u 11 o f co: n rn en s u r a b l e r a t i o s . \;J hi l e on e can s a f e l y 

surmise a different attitude to proportioning in the 

Renaissance,more examples will be needed before one 

can state with some certainty in which way -this differs 

from the methods applied during the Gothic period. 

Trowell's article on proportion in the music of Dunstable 

attempts to correlate the musical and mensural structure 

to the simple proportions of the nee-platonic tradition. 58 

In his opinion the music of Dunstable is built on mathe­

matical and proportional structures that the ear can 

discern and delight in. In its simplest form this can be 

57. J;ri aspect which is discussed in chapter 3. 

5 i:3 • ::i Tr o 1.JJ e 11 , rr P r o p o r t i o n • • • 11 , P R i•lr\ , l O 5 ( l 9 7 9 ) : l O O - lit l • 

43 



seen in his isorhythmic motets, which either reveal the 

proportion 9 : 6 : 3 (i.e. the arithmetic proportion) or 

6: 4 : 3 (i.e. the harmonic proportion). Trowell finds 

four exceptions out of thirteen to this pattern, namely 

Specialis Virgo, which is built on the proportion 

44 

4 : 4 : 3 : 3 : 3, Veni Sancte Spiritus,with the inex­

plicable proportion 93: 93 58, and two textless motets 59 , 

with the ratios 1 : l : l : land 12: 9 : 8 : 6 respec­

tively. 

In his analysis of free-style motets, which are not as 

clearly subdivided, Trowell has adopted the procedure 

of "throwing in any avenue of approach that yields an 

apparently significant result. 1160 Sometimes the proportions 

are determined by a change of metre or texture, sometimes 

by the division inherent in the original plainsong used, 

and at other times by the actual phrasing of the tenor 

or discant. In this way Trowell has been able to give 

a reasonably simple interpretation for all the proportions 

found in the motets. 

Trowell is also concerned with the symbolic meaning of 

the numbers and proportions found in the music. These 

symbolisms range from mathematically significant numbers 

(e.g. a piece that yields a triangular number, or the 

first 5 terms of the greater tetraktys) to Gnostic 

Gematria (e.g. the section of a piece may yield a total 

of 444 semibreves, which equals 888 minims - a Gnostic 

symbol for Christ and the sum of the letters 'Iesous' in 

Greek Gematria). 

59. Nos. 34 & 66 in Musica Dritannica, ed. Bukofzer, 1953. 

60. a.Trowell, p.106. 



As will be seen in chapter 2, Trowell 1 s analyses can be 

substantiated and amplified when one considers the 

proportional interrelationships within individual voices 

as well. Such an analysis, which is based on the principle 

of measuring phraselengths, rather than sections, reveals 

subtle structural connections, which can be fitted into 

the framework of simple proportions discovered by Trowell. 

Some of the music can also be analysed on the lines adopted 

by Powell in his analyses of music by Dufay and Machaut. 

For example, the realised version of the tenor of the iso­

rhythmic motet Albanus roseo rutilat may, as Trowell 

points out, produce the harmonic proportion 6: 4: 3, 

but a more detailed analysis of the tenor line also 

reveals a geometric construction,based on the golden 

section, inside this simple structure: 

I 

Fig.7.Geometric construction of the tenor of 

Albanus rose □ rutilat 

96 ., 
• 96 64 • 64 

6 4 
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The divergent methods applied by Trowell and Powell 

raise the question whether composers thought mainly in 

mathematical terms or in geometric terms, or, as San­

dresky implies, initially in geometric terms and, •with 

the beginnings of the Renaissance, in mathematical 

terms. 

The question of geometric construction or mathematical 

progression brings us back to the crux of this discussion, 

namely the link that may exist between music and architec­

ture during the period. Warren's article on Dufay 1 s motet 

Nuper rosarum flares affords us with a specific example 

of a collaboration between an architect and a musician. 61 

~arren shows that this particular motet was the result 

of a deliberate attempt on the part of Dufay to create a 

sounding model of Brunelleschi's architecture for the 

Duomo in Florence. 

the proportions of the cross of the thirteenth century 

cothedral to which Orunelleschi's dome was added,were 

derived by means of quadrature. This incommensurable 

quadrature series was reduced by Brunelleschi to a set 

of ratios that accord with the Pythagorean musical 

proportions, by rounding off the series to the nearest 

46 

whole numbers, thus producing the proportion 6: 4 : 2 3. 

It is precisely this proportion that Dufay used in the 

overall planning of his motet written for the consecration 

of this cathedral. The correspondence is not only restricted 

to the overall proportion, but can also be seen in the 

fact that the measurements involved in the construction 

of the cathedral, when calculated in braccia, correspond 

61. C.Uarren, "Orunelleschi's Dor:1e .•• ", J:i.Q, 59 (1973):92-105. 



to the total number of breves within each section of 

the motet. 

Not only do the mensurations in its four 

sections have a proportional relationship 

of 6:4:2:3, but the number of tactus (breves) 

in each of the sections is the same as the 

number of braccia contained in the modular 

scheme based on twenty-eight braccia squares: 

one hundred sixty-eight in the nave, one 

hundred twelve in the transept, fifty-six 

in the apse, and eighty-four in the dome 

of Brunelleschi. What is more, there are 

twenty-eight breves in each of the two-voice 

and four-voice subsections of the motet, 

which means that the· nmodule 11 of the motet 

is the same as that of the cathedral: 

C I !2 t. 

:,:otCtU3 ------- , __________ _ 

Tenor II 

Tenor I 

6 4 2 3 

6 2 • C . '.'J a r r e n , p • 9 6 • 
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Judging from the detailed correspondences between 

~uper rosarum flares and the cathedral, one must either 

attribute a remarkable flight of fancy on the part of 

Oufay, or one may infer the possibility of a traditional 

affiliation between architecture and music, which Oufay 

handled, in this instance, quite literally. With this 

statement I am not suggesting that one will necessarily 

find other examples of architectural allegory in music, 

but it adds to the conjecture that the aesthetic ideals 

underlying both music and architecture of the period 

could have the same origin and would therefore evoke 

parallel traditions and constructing principles. 
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This chapter serves as a guideline to the diagrams 

contained in volume 2 of this dissertation. Their pur­

pose is to demonstrate the proportions, symmetries and 

other temporal relationships in the structure of the 

motets of Dunstable and Oufay. They are preceded by 

selected examples from the thirteenth and fourteenth 

centuries, in order to show the continuity of the tra­

dition (the approximate date is indicated in the table 

on p.iii of vol.2). 

Unless otherwise stated, the numbers in the diagrams 

indicate the number of semibreves within each phrase. 

At times, phrases have been coupled, and the numbers 

may therefore show the number of semibreves in two 

adjacent phrases. This has been done in cases where 

individual phrases did not appear to have a numerical 

significance within the structure of the whole, or were 

too short to be considered as distinctive, separate 

units. 

All voices have been treated individually, except where 

the division of tenor and contratenor seem to correspond. 

The bottom line indicates the proportional relationships 

between sections. Brackets are used to show when phrases 

appear to form a unit ,.._ ____ T" _____ 1 .Lines " / 

indicate numbers related by means of an additive series. 

Arcs------ show the existence of symmetries and 

square brackets l__. ,.__j show where the addition of 

flanking phrases produce a nu~erically significant result. 

It will be shown that the addition of flanking proportions 

reveal numerical relationships which have hitherto gone 

undetected. 
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Section A. 

a. Two anonymous motets. 



Excelsus in numine/8enedictus Dominus/Tenor.l 

This late thirteenth century double motet, as analysed 

by Marrocco and Sandon, illustrates the technique of 

voice exchange (stimmtausch): 

Except at the beginning and end and in the 

middle of the piece, the triplum and motetus 

exchange their melodies at regular four-bar 

intervals, producing the structure: 

A 8 C D E F G H 

52 

Triplum 

r11otetus 

(Bars) 

Introduction BAD C middle FE HG ending 

7 4 4 4 4 3 4 4 4 4 4 
2. 

However, if one disregards this musical structure and measures 

phraselengths of individual voices the following proportional 

structure results: 

Tenor. 

The ten □ r can be divided into the p ropo rt ion 28 : 32 : 3 2 (7: s:s) 

which expresses the golden section based on the additive 

series 7,8,15 1 23. 

of this tenor: 

The following is a geometric construction 

1. Published in The Oxford Anth£1.o gy of ffiusic 2 Medieval f•l usi c, 

ed.W.Marrocco and N.Sandon,Dxford University Press,1977.p.105. 

2. Oxford Anthology,p.106. 



Fig.B.Geometric construction of the tenor of 

Excelcus in numine 

28 32 32 
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f'1o tetus. 

Corroboration of the analysis of the tenor comes when 

it is found that,although the motetus consists of different 

phraselengths, it also reveals the proportion 32: 60. 

The latter part (60) can be subdivided into the proportion 

24 : 12 : 24 (2 : l : 2),which is a radial symmetry. 

Triplum. 

The triplum reveals the radial symmetry 40 12 : 40. 
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0 llvor / Inter amenitatis / Revertenti. 3 

Tenor. 

The isorhythmic tenor consists of eight equal phrases of 

12 breves. 

!"·lo tetus. 

The motetus displays the proportion 9 : 18 : 24: 15 : 30. 

This can be expressed in algebraic terms as a 2a : 2 C : 

b : 2b , where a= 9 ,b = 15 and c relates to the 12 

breves continuously found in the tenor. 

If this interpretation is accepted, it would mean that 

all the proportions in this voice can be related to 

quadrature. 

Triolum. 

The proportion of the triplum is 

7 15 18 12 18 18 7 

Here the 12 :. 18 : 18 (2 : 3 : 3) of the second part 

expresses a golden proportion based on the Fibonacci 

series (1,2,3,5,8),while the whole structure displays 

the additive series 14 . 3~, 48, 82. The latter 

series can be seen when one adds the flanking proportions 

(7 and 7 )to each other. 

7 : 16 18 : 12 18 : 18 7 
'¥ ~ 

I ~r : 34 48 -r-- .. .:J 

48 
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3. Anonymous," □ livor'-'Oenkm1Uer der Tonkunst in usterreich, 

khrg.XL-Band 76,Trienter Codices Vl,ed.R.von Ficker,Graz 196 □. 



Section A. 

b. 'lhree motets by Philippe de Vi try. 



Floret/ Florens/ Neuma. 4 

Tenor. 

The isorhythmic tenor can be subdivided into four equal 

sections revealing the proportion 36: 72 (1 : 2). 

r;1o tetus. 

The motetus does not adhere to the tenor's strict 

division and its overall proportion can be expressed as 

126: 63: 9U: 180. In algebraic terms this can be 

expressed as 2a : a: b: 2b. The last 180 semibreves 

57 

result from adding the proportions 63: 63: 54 (7 : 7 6) 

which expresses a golden section based on the additive 

series 6,7,13,20,33. 

Triolurn. 

Here again there is no strict adherence to the tenor's 

subdivisions and the overall proportion 171 : 117 : 171 

(19 : 13: 19) expresses a golden section based 

on the additive series 6,13,19,32,51. and a radial sy~metry. 

In both cases the 171 semibreves are the product of 

adding a phrase of 90 semibreves to one of 81 semibreves 

(10 + 9). In the case of the second 171, the Bl and 

90 are produced by adding flanking phrases. 

4 .Philippe de Vitry,"Floret/Florens/Neuma 1! edited by 

E.Sanders,"The early Motets of Philippe de Vitry." Journal 

of the American Musicological Society,1975,p.37-42. 



1· 

i.Jl!_gg_ 0 r i;-1 C 80 s • 5 

Te r10 r. 

rhe isorhythmic tenor consists of nine equal phrases of 

otetus. 

Provided that one adds the flanking phrases (6 and 4)to 

each other, the motetus reveals the proportion 

6 
J. 

lLJ liJ 10 5 4 

10 ~--------------' 

which in algebraic terms can be expressed as 

2a 2a 2a : 2a a 

and can possibly be related to quadrature. 

f"i12 triplurn reveals tho radial symmetry 

30 74 30 ( 5 14 5 ) 

58 

5. Philippe de Vitry, 11 Hugo princeps",OTu,Jahrg.XL - Band 76, 

p.4. 



V . d . . . 6 os qui a miramini. 

Tenor. 

The isorhythmic tenor divides into equal segments of 15 

for the first section and 9 for the second section. 

The addition of the final cadence (6), can be added to the 

previous 9 to produce a 15 bar phrase. 

1'' D t et US• 

The motetus consists of two golden sections: 

21 

21 : 30 : 30 " _.,., I 51 '--....... 
81 

and 30 : 18 : 30 
........ / 

48 \ ----78 

Fig. 9 .Geometric construction of the rnotetus of 

Vos qui admiramini. 

.,,,. .,. ,,., ,. ,, .,,,. ,, ,.. 

30 30 30 18 

.,,,. 

30 

59 

.,,,. 

6. Philippe de Vitry,"Vos qui admiramini.",Oxford Anth □ l£9.l_, 

p.120 - 126. 



Triplum. 

The golden section of the motetus also appears in the 

triplum, but here the two proportions are inverted: 

18 : 30 : 30 and 30 51 , ,,,.,,... I 
48'---.. 

78 

In the latter half, the 51 is obtained by means of 

another golden section, namely 15 : 18: 18. 

\3/ I 

18 

~ 51 

Fig.1Jl.!.Geometric construction of the triplum of 

Vos~i admiramini. 

30 30 30 : 15. : 18 

60 

18 



Section B. 

The Isorhythmic Motets of Dunstable. 
7 

7. John Dunstable:Comolete Works (Musica Britannica,viii), 

ed.~.F.Bukofzer (London,1953), 



t\lbanus roseo rutil.at. 8 

Tenor. 

The isorhythmic tenor reveals the proportion : 

Section A. 96 

Section B. 64 

Section C. 48 

96 

64 

48 

72 (4 

48 ( 4 

36 ( 4 

4 

4 

4 

3) 

3) 

3) 

This is a golden section belonging to the additive 

series known as the Lucas series (1,3,4,7,11). 

The overall proportion 264 : 176 : 132,in its simplest 

form,displays the harmonic proportion 6 : 4 : 3. 

62 

The motetus has the same proportion as the tenor.In section 

A the last phrase of 15 semibreves must be added to the 

first two,to produce the proportion 72 : 95 : 96 

( 3 : 4 : 4). In section O the last phrase of 20 semi-

b rcves must be added to the first one to produce tha 

proportion 48 : 64 : 64 (3 : 4 : 4).Section C displays 

the proportion 36: 4J : 48(3 : 4 : 4). 

Triplum. 

Section A reveals a radial symmetry in its proportion 

66 : 36 60 : 36 66. It can also be related to the 

golden section expressed in the additive series 7,1 □, 

17,27,44 (60,102,162,264). 

8. r,1 us. 8 ri t. , no• 23, P • 58. Also se-e p. 45 of this dissertation. 



Ave Reqina celorum, ave decus. 9 

Tenor. 

The isorhythmic tenor reveals the proportion: 

Section /). . 65 66 60 (11 11 10) 

Section p 
'-..I. 44 44 40 (11 11 10) 

Section C. 33 33 30 (11 11 10) 

This is a golden proportion belonging to the additive 

series 10, 11, 21, 32, 53. 

Fig~ll~Geometric construction of the tenor of 

Ave Regina celorum. 

66 66 60 ; 44 

The overall proportion 192 : 128 

harmonic pro.:Jortion 6: 4: 3. 

ID-o,t et u,s . 

44 40 : 33 : 33 : 30 

96 displays the 

Provided one adopts the procedure of adding the two 

fl □ nking phrases of section A, a radial symmetry 

results (57 : 39 : 57), flanked by phrases which 

together equal the central one. 

9 • r,J us. Brit • , no. 2 4 , p • 6 2. 
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64 

If we follow the same principle in tnis results 

in the proportion 8: 5G: B, with flanking phrases 

equal to the central one (56). 

In section C tne adding of flanking phrases produces 

two equal sections (48 : 48). 

• Tr_i_p l_urn. 

Pursuing the same principle of combining flanking 

p h r a s e s i n ea c h s e c ti o n , as tu a s f o 11 ow e d i n t he 

motetus t n e f o 11 owing r a dial s y rn met r i es result : 

Section ,G, • 45 51 45 (+51)=15 17 15 

Section B. 34 30 34 (+30):::17 15 17 

Section C. 33 15 33 ( +33 )=11 5 11 

( +1 7) 

(+15) 

( +1 l) 



rhristo sanctorum.10 

Tenor. 

The isorhythmic tenor reveals the following equal phrases: 

Section !'\ • 

Section 8. 

Section C • 

54 

36 

18 

54 

36 

18 

54 

36 

18 

54 

35 

18 

The overall proportion 216 : lt'.'.i4 

:~etic proportion 9: 6: 3. 

72 displays the arith-

:fo te t us. 

Phraselengths of the motetus can be reduced to the 

following proportions: 

'.iection 

-----~63~(----~t 
S l: Ct i O i1 (\ • 3 3 L;.5 63 : 45 30 

Section □. 72 72 

~□ ction [. 21 36 15 

~=:ilj~ 

displays a radial symmetry, while its flanking 

65 

pnrases produce a phrase equal in length to the central one. 

3oction 8 consists of two sections of equal length, and, 

provided one adds the two flanki1-1g phrases of section.~ 
' 

to each other,two ohrases of 35 sernibreves result. 

Triolum. 

Pursuing the principle of adding flanking proportions 

in each section, the following proportions result: 

Section r\ • 57 51 57 ( +51 ) 

.Section 3 . 38 34 38 ( -:-34 ) 

:1 c cti on /-, 3G 35 L, • 

l'J.1ius.~3rit. ,no.25,p 64. 



Dies dignus decorari.11 

Tenor. 

Counted in semibreves, the tenor reveals the following 

proportion: 

Section A. 

Section B. 

Section C. 

48 

32 

24 

84 

56 

42 

84 

56 

42 

In its simplest form this can, in each case, be reduced 

to the proportion 4: 7 : 7. This division of the tenor 

reveals a golden proportion belonging to the additive 

series 1,3,4,7,11 (i.e. the Lucas series). 

The geometric construction of the golden proportion 

in these three sections is shown in fig •. 12: 

Fio_d.2.Geometric construction of the tenor of 

Dies dionus decorari. 

84 84 ~32: 56 . 56 :24:42 '.42 

When the semibreves in sections A, Band Care added, 

they produce the proportion 216 : 144 : 108, which, 

in its simplest form, produces the harmonic proportion 

6 : 4 : 3. 

11. Mus B~it.,no.26.p.67. 
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?otetus. 

Phraselengths of the motetus can be reduced to the 

following proportions: 

Section A . 30 67 33 67 3 

Section 8. 36 24 40 24 4 

Section C. 15 24 30 24 15 

All three sections reveal a radial symmetry. In sections 

A and B the remaining flanking phrases (30 and 3 in 

section A and 36 and 4 in section B) produce a phrase 

equal to the central one when added together. No con­

sistent simple proportion reveals itself and it is 

therefore unlikely that Dunstable intended any (40 : 24 = 
·5 : 3 and 24: 30:::; 4 : 5, but 67 : 33 is irreducible). 

Triplum. 

Pursuing the same principle of combining flanking 

phrases in each section, as was followed in the motetus, 

all phrases can be added to produce equal numerical 

proportions of 36 semibreves each. Section A has six, 

section B has four and section Chas three phrases of 

36 semibreves, which seems to solidify the concept 

of the harmonic proportion as revealed in the isorhythrnic 

tenor. 
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12 
Gaude felix Anna. 

Tenor. 

The isorhythmic tenor, which is stated twice in each 

section, can be divided in the following proportion: 

Section A. 

Section B. 

Section C. 

99 

66 

33 

63 

42 

21 

99 

66 

33 

63 

42 

21 

This division can be related to the ratio 11 : 7 from 

the Lucas series. When the semibreves in sections A, 

Band Care added, they produce the proportion 

324 : 216 : 108, which in its simplest form is the 

arithmetic proportion 9 : 6 : 3. 

i'lotetus. 

Provided one adopts the procedure of adding the two 

flcJ.nking phrases of section A (c.f. fJies dignus deco­

rari) the following □ roportion results: 

45 66 : 30 66 : 66 ~ : 21 I --96 __ =-=.,! 66 --96 I 
.,___ _______ > . ,;;.(-------~ 

This proportion at the same time reveals a radial 

symmetry 96 : 66 : 96 (flanked by phrases which corres­

pond to the central one) and an additive series 

3 □, 66, 96, 162, 258. In this case the proportion cannot 

be related to simple additive series such as the Evan­

gelist or the Lucas sequence. The lower numbers of the 

sequence, such as 30 : 66 (i.e. 2,2) only very roughly 

approximate the actual golden ratio (1,618), but the 

higher numbers produce a more accurate approximation 

(e.g. 66 : 96 = 1,5). 
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Section B produces the proportion 36 : 90: 90, which 

can also be related to an additive series (36, 90, 126, 216) 

approximating a golden section. Here the same principle 

applies as the one in section A, with the higher numbers 

being more accurate in their approximation of the golden 

ratio. 

Fig.13.Geometric construction of section B 

of Gaude felix Anna. 

36 90 90 

Section C yields the proportion 12 : 36 : 18 : 36 : 6. 

Again a radial symmetry is involved, with the flanking 

phrases addlng up to a phrase that equals the central 

one. In this case the proportion can be reduced to 

2 : 1 : 2 (+1). If one adds the central phrase to the 

two flanking phrases three equal phrases of 36 semibreves 

result. 



Triplum. 

The divisions in section A produce the proportion 

30: 93: 69: 93: 36: 3. /~gain, this can be related 

to an additive series and radial symmetry (provided one 

adds the flanking phrases to produce a phrase that 

equals the central one of 69 semibreves). 

Section B, with the proportion 21 : 78 : 30 : 78 : 9, 

is similar to section A in that it displays radial 

symmetry and, when the 78 is broken down to its compo­

nents 30 : 48, an additive series is revealed 

(18, 30, 48, 78, 126). 

The division for section C is a conjecture, chosen on 

the ground that phraselengths of 30 semibreves recur 

in section B. It produces a radial symmetry 24 : 30 : 24 

70 

(4 : 5 : 4),flanked by phrases which add up to the central 

30 semibreves. 



Gaude Virgo salutata. 13 

Tenor. 

The subdivisions of the isorhythmic tenor are as follows: 

Section A. 

Section B. 

Section C. 

24 

16 

12 

36 

24 

18 

36 

24 

18 

36 

24 

18 

36 

24 

18 

36 

24 

18 

24 

16 

12 

In each case, this reveals a central phrase flanked by 

phrases in golden proportion, which,in its simplest 

form,produces numbers belonging to the additive series 

1, 4, 5, 9, 14. 

Radial symmetry is also involved 

Fig.14.Geometric construction of the tenor of 

Gaude Virgo salutata. 

24 '36 36 36 

The overall proportion 228 

proportion 6 : 4 : 3. 

13. Mus.Brit.,no.28,p.74. 

36 36 • 24 

152 114 is the harmonic 
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Contra tenor. 

The three sections yield the following ratio: 

Section A. 84 144 

Section B. 56 96 

Section C. 42 72 

Each of these is reducible to the ratio 7 : 12, which 

can be related to the additive series known as the 

Evangelist series (2, s, 7, 12). 

72 

In section C, however, the addition of the final cadence 

(6 semibreves) which stands outside the isorhythmic 

structure, will produce a radial symmetry 42: 36: 42 

(7 : 6: 7). 

r,10 t et us. 

The phraselengths in section A display the division 

51 : 72 : 60 : 45. If one adds the flanking phrases 

(51 and 45) the proportion 96 : 72 : 6 □ (3 : 6 : 5) 

results. This in itself does not seem very significant, 

but it does show a relationship to the proportions of 

section A in the tenor. 

Section B reveals a bi-lateral symmetry 28 : 48 : 48 : 28. 

In its simplest form it produces the ratios 7 : 12 : 12 : 7. 

The fact that the division 7 : 12 occurs in this voice, 

though now in half values, reinforces the conjecture 

that the division 7 : 12 in the contratenor and the 

triplum could have been intentional. 

Section C (again with the additional cadential 6 semibreves) 

produces another radial symmetry 36: 12 : 36, flanked 

by two phrases which, when added, equal 36 semibreves. 
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Triplum. 

Section A produces the ratio 84 : 144(provided one adds 

the last 3 semibreves to the first section),section 8 

the ratio 56 : 96 and section C (excluding the final 

cadence) the ratio 42 : 72.In all three cases this can be 

reduced to the ratio 7 : 12,which would therefore link this 

voice to the contratenor and section 8 of the triplum. 

In section C the addition of the final cadence which 

stands outside the 7 : 12 ratio,creates a symmetrical 

jattern identical to that of section C of the contratenor 

(42 : 36 : 42). 



14 Preco preheminencie. 

Tenor. 

Each section displays the ratio l 1: 

Section A. 

Section a. 
Section c. 

135 

90 

45 

135 

90 

45 

74 

In each section the isorhythm displays a radial symmetry, 

and the overall proportion 270: 180 : 90 is the arithmetic 

p r op o rt i o n 9 : 6 : 3 ,( 3 : 2 : 1 ) . 

Contra tenor. 

Provided one adds the flanking proportions in section A 

and C,all three sections produce equal phraselengths of 

90 semibreves(3,2 and !,matching the arithmetic proportion 

in the tenor). 

Provided one adds the flanking proportions in section A, 

all three sections produce equal phraselengths of 90 semi­

breves(again matching the arithmetic proportion). 

Section C consists of a central phrase of 45 semibreves, 

flanked by phrases that add up to 45. 

Triolum. 

Section A reveals the proportion 45 : 90 : 45 : 90 (1 2 

l : 2). Section B reveals a radial symmetry 66 : 24 : 66, 

with the outer phrases added to produce a phrase that 

equals the central one of 24 semibreves. Section C consists 

of a central phrase of 45 semibreves,flanked by phrases 

that add up to 45 semibreves(cf.motetus ,section C). 

It can be seen that the entire motet displays the arithmetic 

proportion in a tangible way. 

14. ~us.Brit.,no.29,p.78. 



Salve scema sanctitatis. 15 

Tenor. 

With the flanking phrases added in each section,the tenor 

produces the following proportion: 

Section A. 

Section B. 

Section c. 

54 

36 

18 

1C;8 

72 

36 

54 

36 

18 

108 

72 

36 

75 

In its simplest form each can be reduced to the proportion 

l : 2: l : 2,and the overall proportion 324 : 216: 108 

is the arithmetic proportion 9 : 6 : 3. 

Contratenor. 

The important point to note here is that, in spite of 

the fact that the phraselengths involved are different 

from those of the tenor, the same proportions prevail 

(54 : 1n0, 36 : 72, 1s : 36). 

All three sections reveal a radial symmetry with flan­

king sections adding up to a section that equals the 

central phrase in length. 

Section A . 99 63 99 (+ 63) 

Section n 48 60 Li8 ( T 60) 0 • \ 

Section C . 15 36 15 ( -t- 36) 

There is no consistent simple proportion involved. 

15. r,1 us.Brit. , no. 3 lJ, p • 81. 



Triplum. 

Section A reveals a radial symmetry with flanking 

sections adding up to a phrase that equals the central 

one: 66 96 : 66 (+ 96). 

Section B consists of equal phraselengths with flanking 

sections adding up to another phrase of the same length: 

54 : 54 54 (+ 54). 

Section C reveals radial symmetry with flanking phrases 

adding up to the central phrase: 21 : 33 : 21 (+ 33). 

Again no consistent proportion is revealed. 
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Specialis Virgo.16 

Tenor. 

The tenor can be divided into two sections. The first 

section with the proportion 15 : 24 : 24 (5 : 8 : 8) 

reveals a golden section related to the additive series 
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known as the Fibonacci series l,2,3,5,B,13 (15,24,39,63,102). 

The second section is divided into three equal phrases 

of 18 semibreves each. 

F1otetus. 

The proportion of the duplum 51 

produces a radial symmetry. 

Triplum. 

51 30 51 51 

The central part of the triplum reveals a radial symmetry 

( 48 : 15 : 6 : 24 : 6 15 : 48 or 69 : ·-24 ; 6§) while 

the remaining phrases flanking the symmetry also add up to 

69. 

16. Mus.Brit.,no.31,p.86. 



Veni Sancte Soiri tus - Veni Creator Spiri tus. 17 

Tenor. 

The proportions are as follows: 

Section A. 27 81 54 81 27(3:9:6:9:3} 

Section B. 18 . 54 36 54 18(3:9:6:9:3) . 
Section c. 9 27 18 27 9(3:9:6:9:3) 

In each case there is a radial symmetry and the overall 

proportion 270: 180 : 90 (i.e.the arithmetic proportion 

9 : 6: 3),is maintained internally within each section. 

Contra tenor. 

Section A reveals the proportion 51 :84 : 51·: 84, a 

proportional relationship which is echoed in section A 
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of the triplum ,as 84 : 51 : 84 : 51. Section 8 reveals the 

proportion 42 48 : 42 : 48 (7 : 8 : 7 : 8) which is echoed 

in section 8 of the motetus. 3ection C,with the proportion 

18 : 27 : 18 

of the tenor. 

[~'.o te tus. 

: g : G : 1J )is reL1ted I- 1 • r-, c.o seccion L, 

Provided one adds the flanking proportions as shown in 

section A,all phraselengths can be combined to produce 

sections of 54 semibreves. In section B the outer phrase­

lengths can be combined to produce the proportion 42 : 48 

42 : 48 (7 : 8 : 7 : 8) already found in the contra tenor. 

The same principle can be applied to section C,to pro-

duce the proportion 21 : 24 : 21 : 24 (also 7 : 8 : 7 : 8). 

17.~us.Brit.,no.32,p.88. 



Triplum. 

In section A two interpretations are possible.Phrases 

can be coupled to divide the section into the proportion 

84 : 51 84 51,in which case it can be related to 

section A of the contratenor,or they can be coupled in 

such a way as to produce the proportion 72 :63 : 72 : 63 

(8: 7 : 8: 7) in which case it can be related to 

section B of the contratenor and motetus and section C 

of the motetus and triplum. 

Section B follows the same principle as section A of 
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the motetus. Provided one adds flanking proportions as 

shown in the diagram,sections of 30 semibreves each result. 

Section C reveals the proportion 24 : 21 : 24: 21 

(8 : 7 : 8 : 7).Its relation to other voices has already 

been mentioned. 



Veni Sancte Spiritus (3 voices).18 

This motet is unique in that it does not display a 

simple solution. 

Tenor. 

The proportions of the tenor can possibly be interpreted 

as follows: 

Section A. 36 

Section B. 36 

Section C. 24 

57 

57 

8: 24 (i.e. 56) 

These proportions are problematic in that they cannot 

be coordinated into a pattern of simple ratios, as can 

be done with all other isorhythmic motets of Dunstable. 

However, these proportions very nearly correspond to 

those of the additive series known as the Evangelist 

(2, S, 7, 12, 19, 31, SO, Bl). Provided one adds a semi­

breve to section C, the proportions revealed in the 

tenor are as follows: 

36 : 57 35 : 57 : 57 (56) or, in its simplest form: 

12 : 19 12 : 19 : 19 
\ / \ / I 31 31 

'~ " 50 ----81 

It is difficult to establish whether such a solution 

really reflects Ounstable 1 s intention, since it appears 

to be an isolated case. Within the context of the histo­

rically valid solutions which have been discussed in 

chapter 1, it seems to be the one that is most likely. 
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Fig.15.Geometric construction of the tenor of 

Veni Sancte Spiritus. 

12 • 19 12 19 19 

Section C :provides a possible reason why Dunstable 

did not make the last section correspond exactly to 

the Evangelist number 19 (56). Here the proportion 

24 : 8 : 24 produces a radial symmetry which would have 

been disrupted by the addition of another semibreve. 

1'1otetus. 

Section A reveals the proportion 57 : 36. The fact 

81 

that this section so openly divides into the 19 : 12 

proportion of the Evangelist series, reinforces the 

conjecture that the same division could apply to sections 

A and 8 of the tenor. 



Section 8 divides into the proportion 66 : 27. This 

division can also be found in section 8 of the tenor 

(as indicated above the line in the diagram), but there 

it is in inverse proportion 27 : 66. 
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Section c, with its proportion 12 : 22 : 22 (6 : 11 : 11), 

can possibly be interpreted as a golden section belonging 

to the additive series 1, 5, 6, 11, 17. 

Triplum. 

Both section A and 8 reveal a proportion of 30 : 63. 

Section C with its proportion of 22 : 34, is also 

related inversely to section C of the contratenor (34 22). 



Nesciens ~ater Virgo.19 

Tenor. 

The tenor can bs divided into equal portions of 24 

semibreves. 

~otetus. 

The two sections of the motetus reveal the proportion 
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30 : 18 (5 : 3). In section A this is produced by adding 

the first two phrases( 9 and 21) and in section B (9 : 30 

9) by adding the flanking proportions.Section 8 also 

reveals radial symmetry. 

Triplum. 

The proportion of section A,32 : 16 equals 2 : l.The 

proportion of section B, 27: 21 (9 : 7) can be related to 

section A of the motetus,where it is possible to add the 

flanking phrases 9 and 18 to produce the same proportion. 

19. Mus.Brit.,no.34,p.94. 



Section C. 

Non-isorhythmic motets of Dunstable 



Alma redemptoris Mater. 20 

Trowell's proportional analysis21 is corroborated by 

further subdivisions within the individual voices of 

the piece. 

The overall proportion is 171 9C : 81 (19 
'---y-" 

171 

10 : 9). 
~ 

19 

In section A of the triplum, 171 is clearly divided 

into the ratio 90 : 81 and it is echoed in the motetus, 

where the first 15 semibreves must be added to the 

last segment, to produce the same ratio 81 : 90. 

Section .e.. of the tenor p r o du c es the ratio 12 0 : 51 , •which 

occurs in another Marian piece, Salve Regina misericordie 

It is therefore possible that this ratio had a symbolic 

connotation. 

20. ~us.Brit.,no.4 □ ,p.106. 

21. 8.Trowell, 11 Proportion .•. rro.1 □ 8. 

85 



Beata Oei Genitrix. 22 

Tenor. 

The tenor yields the proportion 144 : 72 : 144 

which,in its simplest form,can be reduced to 2 

and suggests the geometric proportion. 

f·lo tetus. 

Section A reveals the proportion 96 : 48 (2 : 1). 

72, 

l : 2 

If one treats section Band C as one entity it is 

possible to link phrases in the ~otetus in such a ~ay 

that three equal phrases result (96 : 96 : 96). 

The beginning of the last 96 semibreves is clearly in­

dicated by the full longa rest. 23 

Triolum. 

Section A and 8 r~veal a 1:1 ratio which is found by 

adding the flanking phrases 144 and 36 (= 180) and 

placing them with the central portion(lBO).In this case, 

t h e c: er, t r CJ. l l 8 f 1 can b e di. v i d e d i n to t h r e e s e c ti o 17 s o f 6 ~J 

semibreves (1 : 1 : l),with one of them being the result 

of adding flanking phrases. Trowell points out that the 

number 360,as a symbol of perfection,is often associated 

with the Virgin. 24 rt would seem as if the number carries 

this symbolic meaning in this piece. 
25 

Section a shows an important point of rest which further 
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l ' 

divides the triplum in the proportion 144 : 120 : 96: 72, 

( 6 : 5 : 4 : 3) which, as Trowell points out , is the 

arithmetic proportion. 

22. ~us.Brit.,no.41,p.108. 

23. see bar 93 in eukofze= edition,p.109. 
2 1, 

'-+. 

25. 

3.Trowell,"Proportion ••• rr,p.120. 

see bar 78 in Bukofzer edition,p.1~9. 
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Beata (Ylc:iter. 26 

Trowell offers two possible explanations for the proportions 

in Beata Mater,depending on the time-signature of the last 

section?7The first one, in which the last section is in 

imperfect time, yields a proportion of 16: 11 : 14 

for the three sections; the second one, in which the last 

section is in diminished imperfect time, yields a proportion 

of 16 : 11 : 7. If sections 8 and Care added to each other, 

the first interpretation yields the proportion 16: 25 

( 4 2 : s2 ) and the second interpretation yields the proportion 

16 : 18 (8 9),which is the ratio producing the musical con-

sonance of a tone. Of the two interpretations, only the 

second one, using diminished imperfect time for the 

last section, yields further significant proportions, as 

will be seen in the analysis of the contratenor 2nd the 

motetus. 

C:cntroter,o:c. 

: icre, sectior1 (\ can be divided ir1 to two sec tior,s di splay irFJ 

t h e p r op o rt i o n 5 G : 3 3 ( 2 : l ) . U :1 e ;-, t hi s s e c ti on i s 

viewed in conjunction with section a, the resulting 

proportion 66 : 33 : 66 (2 : 1 : 2) displays a radial symmetry. 

Section B displays the proportion 24 : 42 ( 4 : 7 ) , which 

in conjunction with section C (al§c 42) rev0als the golden 

which can be correlated to the additive series known as 

the Lucas series (1,3,4, 7 .) 

If the first two phrases arc added to each other, they 

can be pitted against the last two phrases to produce 

an overall rc:;tio of 42 : 120 : 42 (7 : 2J : 7 ), uhich 

r e v ea 1 s a r a di al :3 y w,, e t r y • P, s i n c i7 2 co n tr a ten o r , s e c t i o n 

3 and C:, with the proportion ~4 : 42 : 42 (4 : 7 : 7) 

reveal a golden proportion belonging to the Lucas series. 

26. Mus.Brit.,no.42,p.110. 
27. B.Trowell, "Pror::iorti.on".o.Jnq_ 

_,_. 
S2CL-lOn 
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S l R . . . d. 28 . ave egina misericor ie. 

Trowe1129 has discovered a number of symbolic relationships 

in this piece.The most important numerological symbolis~s 

are contained in the recurrence of the number 222(giving 

a combined total of 444 semibreves or 888 minims)which is 

the sum of the letters 1 Iesous 1 in Greek Gematria;in the 

number 152,the numerological symbol for 1 Maria 1 in Gematria; 

153 which is the number of the miraculous draught of 

fishes in John Chapter 21 verse 2;and 33,which represents 

ChrisVs years on earth. 

Trowell deduced these significant symbolic numbers by 

adding to one another sections that are in some way related. 

However,there are other proportional relationships which 

reveal themselves only when voices are analysed individually. 

Even the though the following subdivisions may seem 

arbitrary,there are musical justifications in that each 

subdivision is demarcated by a significant rest. 

In section A of the tenor the proportion 81 : 141 is seen, 

a proportion which also occurs in the triplum,between 

sections C + D and E + F (141 : 81) The duplum section A 

reveals the proportion 156 : 66,a proportion that is also 

seen between sections Ca and Cb+ D + E + F (66 : 156). 

Another proportion is revealed when one adds the flanking 

proportions 24 and 27 in section Aa of the triplum (51 : 

120). This proportion can be correlated to the proportion 

appearing between sections Ga and Gb + H,which also reveals 

the proportion 51 : 120. Although these are not simple 

proportions,their recurrencs could hardlv have been a 

matter of chance.Also intentional may have been the 

proportion 46: 92 184 (1 : 2 : 4) revealed between 

sections 8 : D + ~ F + G + H.This would give proportion­

al justification to section B,which is other~iss unrel~t~d~ 

28. Mus~Brit.,no.45,p.115. 

29. B. Trowell,"Proportion." p.117 - 119. 



While most of these proportions cannot be reduced to 

simple proportions,there is no reason to believe that 

Dunstable was only concerned with straightforward 

numerical relationships.Jther such proportions occur in 

a number of pieces analysed in this chapter. 
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S □ ncta naria, non est tibi similis. 30 

In Trowell 1 s analysis the tenor is divided in the 

following way: 31 

11 : 4 : 4 : 4 : 11 : 11 : 11 : 4 

This division, which,jn 7rouell 1 s opinion,suggests 

certain symbolic meanings, overlooks one important 

resting-point which occurs in the middle of the piece. 32 

90 

If one considers this rest in the subdivision, the following 

proportion results: 

11 : 4 : 4 : A __ ~ : 4 11 : 11 : 4 

This not only divides the piece into two equal halves, 

but also reJeals symmetrical structures within the two 

halves: 

11 4 4 11 and 4 11 11 4 

Another possible interpretation is to correlate phrases 

so th~t tho additive series ll : lJ : 3U results: 

11 4 : 4 : 11 
i....--~..-----' 

19 

This division is of significance because it also reveals 

itself in the c.::::ntratenor and the motetus. Although the 

phraselengths of the contratenor and the motetus differ 

from those of the tenor, they can both be correlated in 

such a way as to produce two sections of 30 breves. 

In the contratenor the 30 : 30 proportion is obtained by 

means of interlocking proportions: 

15 11 15 19 

l ;l"J ,-; ,,. I I ,. 
• 30 -f-·· 

3 Q • r,1 u s • B r i t . , no . 4 8 , p • l 21 • 

31.Trowell,"Proportion.",p.119 - 120. 

32.see bar 30 in Bukofzer edition,p.122. 



In the motetus the same proportion is the result of 

a d d ii1 g f l an k i n g p r op o r t i o i-1 s : 

15 4 5 & 14 : 7 15 

L __ ::::_J 
---------->3□----------~ 
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Sancta Maria succurre miseris. 33 

Tenor. 

If one considers the lower voice of the duo (section B) 

to be part of the motetus, and not of the tenor, the 

tenor then reveals in sections A and C the proportion 

120 : 30 24 (20 : 5 : 4). The 5 : 4 ratio in section 

C recurs in other voices. 

:fotetus. 

The ~roportion ·in this voice,135 : 54 : 54 (5 : 2 : 2) 

is a re-arrangement of that of the triplum. The first 

section (135) can be divided into the ratio 69 : 66, which, 

as will be seen, is echoed in the triplum. 

Triolum. 

Here the proportion 54 : 135 : 54 (2: 5 : 2) produces 

radial symmetry. The middle section 135 displays the 

r3tio 66 : 59. 

33. Mus.Brit.,no.49,p.122. 
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Soeciosa facta es. 34 

If one adds the flanking phrases of the motetus to each 

other, the proportion 14 : 21 : 21 (2 : 3 : 3) reveals 

itself. These numbers belong to the Fibonacci series 

(1,2,3,5,8), and imply the golden section. 

Corroboration of this interpretation comes when the 

proportion 21 : 35 can be shown in both the tenor and 

the triplum, although the phraselengths involved in each 

case are quite different. In the tenor the two flanking 

phrases 14 and 7 equal 21 semibreves and can be pitted 

against the three central phrases (4 + 29 + 2 = 35). 

In the triplum the same procedure, of adding the outer 

phrases to each other, produces 35 (30 + 5), while the 

central phrases yield the number 21. 

34. Mus. Brit.,no.50, P• 124. 
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Section u. 

The isorhythrnic motets of Dufay. 35 

35. Guillelni Oufay:Opera Omnia (Corpus ~ensurabilis ·1usicae 1,1), 

ed.Heinrich Besseler(~ome 1966). 



\lasilissa, 

Tenor. 

36 
ergo gaude. 

95 

fhc proportion of the tenor, 35 : 45 : 36 , 35 : 45 : 36 

(excluding the added cadence) reveals a radial symmetry 

and can be reduced to the simple proportion 4 : 5 : 4 , 

4 : 5 : 4. 

Contratenor. 

The contratenor uses the sarne proportion as the tenor, 

but with its phrases rearranged: 

36 36 45 , 35 36 45 ( 4 4 5 , 4 4 5) 

r,1 o tet us. 

Uhen one adds the flanking phrases to each other, 

Section A of the rnotetus reveals the proportion 24 48 

(1 : 2 ). 

JCC~iun ci :::rnd l~ twth ilave J rest at tile central point, 

thus producing the symmetrical pattern 57 : 3 : 57 , 

57 : 3 : 57. 

Triplum. 

Scctiun ~ of the triplum echoes section A of the motetus, 

with the oroportion 24 : 48 (1 : 2) again produced by 

adding the two flanking outer phrases to each other. 

Sections Band C both consist of three phrases of 39 

semibreves, with two of them forming the central part 

and the third one being the result of adding the flanking 

phrases .to each, other. 

36. Corpus ~ensurabilis,no.7,p.21. 



5 

All the phrases of sections Band C form part of the 

Fibonacci series (l,2,3,5,B,13) and can be reduced to 

the proportion: 

5 8 : 5 : 13 : 8 ' 5 : 8 . r:; : 13 : 8 ' 3 . ..., 
'---y---' 

\/ 
~ \/ 13 13 

\ \ 21 21 

3/ 34/ 

Fig.16.Geometric construction of sections B §.!J.Q_£ 

of the triplum of Vasilissa 

8 '5 • 13 8 5 8 s· 13 • 8 :3 

Overall proportion: 
37 

As pointed out by Sandresky, the o~erall proportion 

8 : 13 : 13 is a golden proportion. 

37. r,1.sandresky,"The Golden Section ••• "p.292 - 293. 

96 



0 sancte Sebastian2.38 

Tenor. 

Lr1 all sections phrases stand in the proportion 54 27, 

which, in its simplest form,equals 2 : l(excluding the 

final cadence). 

Contra tenor. 

Sections B, C and D reveal the proportion 36 : 45, which 

can be reduced to the simple proportion 4 : 5. 

Section E consists of three equal phrases (27 : 27 27). 

r"l □ tetus. 
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Section h reveals the proportion 12 : 24 : 24 : 24 ( l : 2 : 2 2). 

Sections B,C, D and E all produce the proportion 27 : 54(1:2) 

already fcund in the tenor. 

friplurn. 

~ection ~ displays the pr □ nortion 24 

(2 : 2 : l : ~). (cf. mutetus) 

24 12 

Sections 8, C and D present a problem, in that the 

phrases do not reveal an overall logic(42: 21 : 18). 

The first two phrases, however, stand in the proportion 

2 : l. 

~ection - consists of three equal phrases 27 27 27. 

Overall prooortion. 

The overall proportion is problematic in that it carrnot 

be reduced to a simple ratio: 

84 81 81 81 81 -F 9 

38. Corpus ~ensurabilis,no.B,p.24. 



D gemfila,lux 

TeilO r. 

39 
et sneculurn. 

The pro;Jo·:-tion in sections A and B, <'r5 

be reduced to the simple proportion 5 

54 can 

6 , 5 : 6 • 

Section C reveals the proportion 6: 24 12 : 24 G, 
I ______ ) 12 <=--_J which is symmetrical. 

Contratenor. 

The same proportions as those of the tenor occur. 

In sections A and a the proportion 45 : 54 (5 5) can 

be produced by adding the flanking phrases to each 

other. 

In section C the radial symmetry is as fdllows: 

~ : 12 : 24 : 12 : ~ 
L__> 2 4 ~ 

-----24 ~------.1 
The result is three equal phrases of 24 sernibreves. 

In section~ the proportion 27 : 45 can be reduced to 

3 : 5, which would relate this section to section Band 

c. One can also add flanking phrases to each other 

to produce the proportion 48 24 (2 : 1), which would 

relate this section to section A of the triplum. 

In section B, which contains a fragment in diminished 

imperfect time at bar 41 - 49, the proportional 

relationship 27 : 21 : 27 : 24 results in two 

interlocking proportions corres~onding to those of 

the contratenor and tenor, namely ~54~1 
27 : 21 : 27 : 24 

L-+ 4 5 ~ 

Section r is the same as section 8. 

39. Corpus ~ensura □ilis,no.9,p.29. 
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Section D reveals two phrases of 36 se~ibreves each 

when one adds the two flanking phrcJses on each side 

of the central phrase: 

.~: 35 : 14 : 6 
~j O ( L } __ __J 

All proportions in the rnotctus relate to the Fibonacci 

series (l,2,3,5,8): 

}~ 

3 5 / 3 5 

lriolum. 

3 / 3 

r 
L, 

5 

J 

3 / 8 

~octions n, a and Call reveal a 2 : l proportion. 
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, r1 ::; c r, t i c ,1 ' 1 , 'J r o v i c! c d t ii o t o n 2 a d d s t h e f l a r1 : < i n g n h r ::1 s e s 

l , ;~117 d J J , tr J : 2 i'.1 ( 2 : l ) i '..3 r 2 v e ::1 l e d ( c f . r:i o t c:: t u s s e c t i on i\ ) 

In sections 8 and [ thc::re is the proportion 33 : 65 (l : 2). 

Section O corresponds to the same section in the motetus, 

in that it consists of two equal phrases (35: 36), which 

are produced by adding flanking proportions. 



,11 p o s t o l o , g l o r i o so . 4 O 

Tenor. 

In both sections G and C tho proportion 54 : 36 (3 : 2) 

is revealed when one adds the flanking phrases to each 

other. 

Sections O and E consist of two equal phrases 30 : 3De 
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The final cadence is not involved in any proportion, except, 

as will be noted,in the triplum and contratenor II. 

Contratenor I. 

Sections 8 and C, with the proportion 54 : 36 , 54: 36 

(3 : 2 , 3 : 2) echo the proportion of the tenor sections. 

Sections D and E are divided into two equal phrases 

(15 : 15 15 : 15),imitating the tenor 30 : 30. 

[ontratenor II. 

rrovidcd one adds the flanking phr2~c~ ~ □ each other 

the proportion 6~ JO results(2 : l) in both sections 

Sections 0 and E can be divided into tho proportion 

18 : 12 18 12 (3 : 2 , :5 : 2). 

Section A (21 semibreves) and the final cadence (9 semibreves) 

equal 30 semibreves, which fits into the overall scheme: 

21 6[J : j[; : 5[1 : 30 : 30 3U : 30 : 9 
I -------- -·- - -----~----- > j(J'(--- - - ----·--- - ---- ___ _J 

Dtetus. 

Provided one adds flanking proportions of sections 8 and C, 

these two sections reveal the 30 

already found in contratenor II. 

4[J. Corpus !1lensurabilis,po.liJ,p.33. 

60 (1 : 2) proportion 



c~ctl.017s -) :Jr1:J ,- are cc;ual _.:.:'__ j,. 

c:J.dcnce; 

TrirJ.lurn. 

reveal the □ r □ portion G4 35 (3 2) 

alreaoy noted in tne tenor and contratanor I. 

::; e c.: t i o n s .J a n cJ _ r e v e a l e c; u ci l [J h r a s e s 3 iJ : 3 ·_j • I f o n e 

c..1 cJ d s the final cad e 1, c e tu sec ti on = , the r1 e w pro :::i or ti on 

(39) can ~e □ itted against section A, which is also 39 

semibreves, ,_roducing the proportion: 

3] GC 317 6 3 1! 
u 3[: 39 
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41 

In all cases the final codence (S se i □ rcvcs) 2x7rcsscs 

the b2sic unit for the proo □ rticn □ in these sections. 

:cnor. 
-, _I • .1cc 1:._;__ci;73 

[~ o n t r a t 2 n o r . 

Sections 

Scctiui1S ,~ 

f~1_-_1Lu.1. 

3 

and 8 : 2 3 

crnd 8 : 2 . 3 . . 

4 

3 

2 

2 

2 ( J 8 

2 (18 

4 (18 

3 
I 18 I 
\ 

27 

27 

27 

27 

and 3,with enc pr □ r □ rtion 7 

27 

- ·,) 

]_ a 

7 -­
_c _J 

_J 

18) 
l ,--, \ 

ld) 

35) 

27 ) 

13, 

can~ □ related to tnc gulden section cxnra □ sed oy 

cha additive series j,7,U ,2~. 

~2ccicn~ C and D reveal C (i C 

.l J 
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=cclesiae rnllitantis. 42 

~s shown by Powell, 43 this motet relies on two interlocking 

additive series to express the golden proportion. An 

analysis in which the voices are viewed independently 

reveals that these interlocking series are tangibly 

expressed in the mensuration signs of the individual 

voices. This reinforces the conjecture that the use of 

the golden proportion was a conscious ~recess on the part 

of Dufay. 

ienor I and II. 

Here the Fibonacci series (l,2,3,5,8) is used in all sections, 

the number of breves involved being dependent on the 

G 18 27 27 $ 9 13,5 13,S ~ 12 18 18 

2 3 3 2 3 3 2 7 ..., 

4 6 9 9 0 18 27 27 ¢1 9 13,5 

2 3 3 2 3 3 2 

With the addition of the introductory duo, the overall 

proportion revealed is 

72 

2 

72 

2 

[~ontratenor: 

36 

l 

72 

2 

72 

2 

36 

l 

In the contratenor the golden proportion can again be 

correlated to the mensuration signs: 

l? l l78 

3 

q: 72 

2 

l 08 

3 

3 

=ach section can in its turn be divided into the proportion 

2 : l: 

rfJ 108 = 72 36 72 = 48 24 l 08 = 7 2 

3 

13,5 

3 

36 



~otetus and Triplum. 

In both the motetus and the triplum the second half 

expresses the proportion ~ 72 ¢i 72 ¢ 45 

(the final cadence included). 

This reveals the golden proportion 8 

based on the Fibonacci series. 

8 5, which is 

104 

!n the motetus,section C can be further subdivided into the 

p r op o r ti o n 3 G : 36 ( l : 1 ) , p r o v i d e d o n e ad d s t h e f l an k i n g 

phrases to each other. 

In the triplum, section C can be divided into two equal 

halves (35: 36) and section D reveals a radial symmetry 

27 : 18 : 27 (3 : 2 : 3), which relates this section 

The division in section 8 of the motet us ( 3[i : 42), is the 

same as the division in section A of the triplum (42 : 30). 

In spite of the fact that the motetus and the triplum 

sections A and B involve different phraselengths, both 

reveal the proportion 42 63 : 75.In the motetus this is 

produced by adding flanking phrases and in the triplum 

by adding adjacent phrases. Of further interest is the 

radial symmetry revealed in the overall proportion of 

the triplum 117 : 135 : 117 and the l 3 proportion 

in the second part of the triplum (63 189). 

42. Corpus Mensurabilis,no.12,p.46. 

43. :~.Powell, "Fibonacci •.. " ,p. 258-266. 
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lalsamus et munda. 44 

Tenor and contratenor. (breves) 

As already mentioned on p.41 , the tenor and contratenor 

are both governed by the Fibonacci series and its multiple 

( X 2 ) : 

Tenor 0 lG 4 / 6 16 4 / 3 8 2 / 3 8 

Cbntratenor 16 6 4 /16 6 4/ 8 3 2/ B 3 

Triolum and motetus. 

2 / 1 

2 / l 

Sections A and B reveal the proportion 45 : 72 (5 : 8),which 

and flanking phrases in the triplum. 

In sections C and O one has to add flanking phrases to 

each other to produce equal phrases of 42 semibreves. 

The proportion 8 : 5 appears in all the sections of the 

piece, except sections C and O of the motetus and triplum. 

44. Corpus Mensurabilis,no.13,p.54. 



- , , J·L b 45 Suoremum es~ mor~a-iuus 1 onum. 

Sections 6,C,D,E,F and G of the tenor divide into two 

very unequal phrases which are proportionally related 

as 4: 1. f10wever, a curious fact emerges if one adds 

the longer phraselengths of these sections together, 

~esulting in a total of 36~ scmibroves),and the shorter 

pnrases(resulting in a total of 90 semibreves): 36Q : 90 

also reveals the proportion 4 : l. 

The remaining sectior, ( :-i ) ' reveals the proportion 

3G . GS . Go, which is the golden proportion based on . 
tiw ;::icJditive series G 

' 
11, 17, 28. !iouJevcr, seoction H 

'-.JUl 
r- • .L 
l ..l l., ~ ~ i l ~ I 

u 1 Li c r tu fl rod u cc t il is o v c r o 11 r' r o :, u rt i or 1 , i t ,j i r; -c 2 r n al 

proportion should be 36 : 72 : 72 (l : 2 : 2). It is 

~ossible that a scribal error exists in bar l □ d. One 

of the important aims of a study into proportions is 

to maybe detect scribal errors of this nature. In this 

case, the production of 36 : 72 72 (lBO) would bring 

the overall proportion to 27=1 : lBCJ : 180 (3 : 2 2). 

This alteration would also ~ake the _,_ . .r 
prop □ rL-l □ ns 01 

piece symbolically appropriate,since the work is a 
46 sup~Jlicatior1 for peace • 

. :otetus. 

Sections 3 and C reveal the ~roportion 30 

the 

2). 

In section □ this is the result of adding adjacent 

µr~~ortions and in section Cit is the result of adding 
f , I . , 

_i_:.=;1 ~.:ng pnroscs. 

3, which, as will be seen, also occurs in the 

45. Corpus Mensurabilis,no.14,p.59. 
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46. According to Trowell,the number 360 was considered perfect. 

see footnote no.24 of this chapter. 
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trip l ur:1. 

Section [ reveals the pro;Jortion 2:J : i4[! (l 

~- ond C the proportion 32 : 28 ( 8 : 7) and 28 

2), sections 

32 (7 : 8) 

r esp e c t j_ v e l y • ~: e ct i o n H e i t h e r exp r e s s es t he go l de r1 p r o -

portior1 

~,:ntion 

36 

35 

co 5j or, with the alteration, the pro-

72 72 (l : 2 : 2). 

nas lwo phrases of e~ual 

sections 2, C, CJ, E, F and G express the proportion 

32 : 16 : 12 ( 8 : t:f : 3) already encountered in section 

D of the :r,otetus, or, if or1e adds the lu ar,d 12 (4 and 
._., \ • ' I t • " 
j), i~ prooucc:s tl1L. prop:Jr·ion b: 7 already encountered 

' . 
:-::_ 0C.CLlC'.I 

o f t h e..: t c ,nu r or, d ,:1 u t ct us . 



Salve flos.47 

Tenor and Contratenor. 

The proportions in these two voices are as follows: 

Section A. 114 96 95 

Section p 
w • 72 48 48 

Section C . 36 64 64 

S8ction D. 48 32 32 

All these proportions can be reduced to the simple 

proportion 3 : 2 : 2. 

The overoll proporti::rn 336 : 168 : 224 : 112 equals 

2. The l □ st Luo sccL1ons con be □ ddcd to 

each other to produce a symmetrical overall proportion: 

336 168 336 (2 l 2) 

r•lo t etu s. 

Section A can be divided into two halves, each having 

the proportion 72 : 48 : 48 (3 : 2 : 2). 

Section G reveals the proportion 54 : 30 when one adds 

flanking phrases to each other. In its simplest form 

this can be expressed as~ : 5. 

Sections C and D divide into equal phrases: 

Section ,- 56 56 56 56 L, • 

Section IJ 
C, • 28 28 28 28 

Tr ir:i l ur:1. 

Section (\ divides intD tL~o equal halves, e2cn having 

the proportion ~F 51] ( 3 : 2 ) . 

47. Corpus Mensurabilis,no.15,p.64. 
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'.:iection 8 r1ispli..1y:..; tiie sar;ie proportions as section C 

of the motetus (54 : 3G : 54 : 30). 

Section C expresses the proportion 72 : 40: 72 : 40, 

provided one adds the flanking phrases in each half. 

In its simplest form,this again produces the ratio 

9 : 5. 

In section Done can add interlocking phrases to produce 

the propcrtion 48 : 64 (3 : 4 ), which links this voice 

to the 3 : 2 : 2 prooortion of the tenor. 

Due to the mensuration signs all four voices of this 

motet reveal the sim~le overall prooortions 2: 1, and, 

if one G.dds sections C and D, 2 radial symmetry 2 : l : 2 

is reveaJed. 
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48 Nuper rosarum flares. 

Tenor. 

The proportions of the tenor are as follows: 

Section _q. 84 12:24:24:24 (Bii:84) 

Section EL 56 8:16:16:16 (56:56) 

Section C. 28 Li : 8: 8 : 8 (28:28) 
c~ ..r • ~eccion D. 42 5:12:12:12 (42:42) 

r'io tet us. 
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The duos and tuttis in each section have to be considered 

as separate entities for any simple proportional relation­

ships to eomorgc. 

(3: 4 : 3 4). ·rho tutti can be divided into twu halves, 

theo first one displaying the proportion 3CJ : 15 ( 2 : l) 

and tho second half the proportion 24 : 15 (B : 5). 

In section B the duo displays the proportion 16 

(4 : 3 : 4 3) and the tutti the proportion 24 

3 : 4 ) • 

12 16 : 12 

32 ( also 

Section C 1 s tutti displays the proportion 18 : 12 (4 : 3). 

The duo,on the other hand, cannot be subdivided. It is 

to be noted that in this section the cacienco indicating 

tiie end of the duo finishi:::s a bar earlier than in the 

ether sections (bar 125 ). 

ln section J the duo cannot be subdivided and the tutti 

::.'cvi:::als ti1c :::iroportion 24 : 1 ,7 
0 

48. Corpus Mensurabilis,no.16,p.7 □. 
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Triplum. 

Section A's duo has the same proportion as the corresponding 

section of the motet us, namely 18 : 24 : 18 : 2<'1 ( 3 : 4 : 3 4) 

The tutti also relates to the corresponding section of the 

motetus, but here the two proportions are inverted 

15 : 3 □ (l : 2) and 15 : 24 (5 : 8) 

In section B the duo is the same as section 5 of the 

motetus and the tutti reveals the 3 : 4 proportion 

already found in the corresponding section in the 

motetus, although it is now produced by means of adding 

flanking phrases. 

~cction C is identical to the corresponding section of 

Section O inverts the pro~ortion of the ~otetus section D: 

18 : 24 1'12 ( 3 : 4 : 7 ) • • 

Overall proportion. 

The overall proportion 168 

to 6: 4 : 2 : 3. 

112 56 84 can be reduced 
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~~agnanimae gentis. 49 

T•c.:nor. 

Including the prelude to the isorhythrnic tenor of section 

A, the pr □ rortion 48 : 36: 48 : 60 : 60 (4 : 3: 4 : 5 5) 

is shown. Section~ with6ut the prelude and sections B, C 

and Call reveal the simple proportion 3 : 4 : 5 : 5: 

C' , ..!.-- • [: 36 48 Grl C CJ ,Jf,C 1..lon ,, . L, 

Section B • 24 32 40 4 r· cJ 

Section C . 12 16 20 20 

Section D. 18 24 3U 30 

The udditlon of the final cadence (18 serdbreves) in 

w hi ch i s p r o d u c e d b y r;, ea r1 s o f i n t e r l o ck i n g p hr a s e s ; 

11otetus. 

18 : 24 : 30 48 

~48 ~ 

l 

Section A, with the introductory prelude, reveals the 

proportion 84 198 (l : 2). Sections 8 and C,together, 

produce the proportion 68 : 13G (l : 2 ) and 

2) 

section D with the final cadence results in the proportion 

24 : 48 48 (l : 2 : 2). (cf. section D of the tenor) 

Triplurn. 

Section A, including the prelude, reveals the proportion 

72 : 1~8 : 72 (2 : J : 2). Sections 3 and C together 

produce the proportion 136 : 68 (2 : l ).' (compare sections 

~:: and C of the motetus.) 
.. ' h c n o n e a d d s t h e f l an k i ,1 g p r op o r t i o ri s o f s e c ti o n C , tu: o 

phrases of equal length result : 54 : 54. 
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Overall proportion. 

The proportion of the isorhythmic sections is: 

204 136 6 8 : 102 ( 6 4 2 : 3) 
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Fuloer1s iubar. 50 

Tenor I and II. 

Sections n, 3 and D can all be divided into equal phrases 

of 72 sernibreves and section C can be divided into two 

phrases of 48 semibrcvcs. 

Section I\ 72 72 r. • 

Scctior1 ,_.., . 72 72 

Section C . 24 24 24 24 (48 48) 

Section D. 35 35 36 35 (72 7 2) 

, J r c t i C' n ~::. and :l crnti, revfcal tho pro;.:iortic·n 51 : 51 : 42 

( l 'i 

basod on the addjtivc series 14 1 17 31 48. 

Section C and D both reveal the proportion 5 : 3 

Section C. 3[J 

Section D. 45 

18 

27 

30 

45 

18 

27 

5 

The additional 18 sernibreves forming the final cadence, 

fall uithin the scheme of the final section,45 : 27 : 

45 : 27 : 18 being equal to 5 : 3 : 5 : 3 : 2. 

Triplun:. 
C: ' • 
,oECt,l □ ns A and G both display the proportion 45 18 

36 (S : 2 ' : 4 ) • 

3 

45 

~cction ~ can either be interpreted as 3 : 18 : 3 C .: l 8 

(5 : 3 : S : 3), 1JJhich wCJuld link it to sectior1 C: of tho 

i:1c!·~e:tus,or cs 35: 12: 3C: 12 (3: l: j: l),u..rhich 

sc:. ~orpus i'17 ensurabilis,no.18,p.BCJ. 



LJould link it to section D of the triplurn. 

Section □, with the proportion 5~ 18 : 54 18 can 

be reduced to the sir,iple proportion 3 : l 3 : l, with 

the final cadence (18 seraibreves) forming the basic unit 

of the proportion. 

~verall orooortion. 

The over2ll proportion 144 

ir: the si,;iple proportion ,'.J 

9G : 144 results 

3: 2 : 3, or, if one 

2dds sccti~n3 Sand C, a radial symmetry 3 : 5 : 3. 
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::oribus ct r', • ,_ 51 
~nrlSi..Oe 

I C il CJ I' • 

111 sections can be divided int □ equal phraselengths: 

':iectio17s ,'\ and J. 72 72 72 

5ectiuns [ and lJ. 48 48 48 

~1ections r:- and r 35 36 36 '- ' . 

::otetus. 

Sections~ and~ reveal the prooortion 108 

(3 : 3: 2). 

72 

48 

36 

72 

Sections C and 0 present a problem, in that the phrases 

do not produce a simple proportion, a golden proportion 

or a radial symmetry: 52 52 : 30 : 48 (26: 26 : 15 

S e c t i CJ n s :~ a n d i-- d i s p 1 a y t he p r op o rt i o n 3 5 : 7 2 : 3 6 

( l , . I \ 
L • - / ,. 

sectirJ11s .1 C1~1d: reveal the prooortion 18Ci 103, which 
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24) 

can be reduced to the simole proportion 5 : 3 (cf. motetus). 

jections ~ and J, with the proportion 56 28 56 52 

( 84 L!3), car, be reduced to the sLnple proportion 

7 : J • 

:-J e ct i r.J :1 s - =ind liko the corres~cnding sectionsof the 

1iiot.2tus, re 1J ::::3 l th2 r;ro,1c:irtici, 3G: 72: 36 (1 2 l ) • 

The addition of the final cadence (18) changes the proportion 

of the last section to .35 : 72 : 3G : 18 = 2 : 4 : 2 : l = 

G : 3 = 2 : l - . 

verall ar □ o □ rtion. 

Excluding the final cadence sections q & 8 : C & D : - & ~ 
3),u,1icr1 

·r· . . f7l. S l S t h c c ii l y u; CJ t c t CJ f' 

ufay which reveals this pattern,so frequent in Guns~ablc's 

motets. 

51. Corpus Mensurabilis,noJ9,p.BB. 



~ing1!Mhods 

in thw ~torkat ~ 



It is now possible to consider these analyses in their 

historical context. The period we are dealing with is 
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one of transition, alternately called the waning of the 

Middle Ages and the beginning of the Renaissance. All the 

contradictions of a period of transition, its archaic 

traditions and its newly formed ideals, are often expressed 

in its musical forms. It is hoped, therefore, that a com­

parison of the methods of proportioning used in these motets 

will reveal some of these contradictions. 

To this end, this chapter will deal with three different 

aspects of proportioning. In the first part, proportioning 

methods will be viewed purely on their own merit. In as 

far as is possible, the motets will be compared in chronolo­

gical order and the result of this investigation will be 

correlated to some of Wittkower 1 s observQtions concerning 

proportioning methods as they are found in art and architec­

ture. The second aspect that will be discussed is the 

possible link that exists between proportioning methods 

and 'tonality'. This settion will start with a summary 

of five scholars' views on 1 tonality 1as it applies to 

this period in general; their observations will then 

be illustrated by means of examples from the motets, and 

will be followed by a comparison of tonal and proportional 

procedures in the music of Dunstable and Oufay. The third 

part of this chapter will be devoted to the link existing 

between proportioning methods and symbolism. As this section 

deals more specifically with the intellectual and emotional 

overtones of ideas, as they are reflected in the use of 

proportioning methods, the first part will deal with the 

expressive means at the disposal of the composer in a general 

historical context,in order to elucidate the difference in 

the attitudes of the Gothic and the Renaissance composer. 

This will then be amplified by two examples from the motets. 



Wittkower 1 claims that two different classes of 

proportions, both derived from the Pythagoreo-platonic 

world of ideas, were used during the history of European 

art and architecture. In his opinion, the Middle Ages 

favoured the Pythagoreo-platonic geometry, while the 

Renaissance preferred the numerical, that is, the arith­

metical side of the tradition. Wittkower's explanation 

is as follows: 

The arithmetic proportions epitomized in the 

ratios of the Greek musical scale consist of 

integral numbers or simple fractions; i.e. 

they consist of commensurable ratios. By con­

trast, many of the geometrical proportions 

cannot be expressed by integral numbers or simple 

fractions: i.e. they are incommensurable or 

irrational. In the equilateral triangle, for 

instance, the height (i.e. the perpendicular) 

is incommensurable to the length of the sides 

and can only be expressed by the square root 

of three. The hypotenuse of the right-angled 

isosceles triangle, i.e. the diagonal of the 

square, is related to the shorter sides as 

1 :Fz'and the length of a side of the larger 

to the length of a side of the smaller square 

in the construction of "the just measure 11 is 

related as l :'f. The construction of the 

pentagon implies the cutting of a straight 

line into "extreme and mean ratio". l:Jhat Euclid 

(VI,30) calls "to cut a line in extreme and 

mean ratio" is nowadays called the Colden Section, 
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1. R.IJJittkower, "Systems of Proportion." /~rchitects' Year 

Book 5,~ondon 1953):9 - 18. 



in which the smaller part is related to the 

larger as the larger to the whole, and this 

proportion is, of course, incommensurable. 2 

Wittkower maintains that these irrational proportions 

would have confronted the Renaissance artist with a 

perplexing dilemma, for the Renaissance attitude to 

proportioning was determined by a new organic approach 

to nature which involved the empirical procedure of 

measuring and was aimed at demonstrating that everything 

was related to everything else by number. Thus commen­

surability becomes the nodal point of Renaissance aes­

thetics. To illustrate his argument, Wittkower points 

out that Leonardo's comprehensive studies of proportion 

use ex c l usiv e l y nu merical pro p ortions. As in this 

illustration, he measured and compared the proportions 

of one part of the body to another and expressed these 

relationships in small ratios, such as l : 2 and l : 3. 
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Fig.17.Leonardo da Vinci:Study in Human Proportion, 

Showing the ratios 1:3:l:2:l:2 

3 

2. R.Wittkower,p.16. 

3. R.wittkower,p.16. 



By contrast, the 13th century architect Villard de 

Honnencourt, in his sketchbook, draws figures the 

proportions of which were determined by Pythagorean 

geometrical figures such as the equilateral triangle. 

Fig.18.Villard de Honnencourt: Page from 

Notebook,c.1235 • 

• "'- ·-~. <~-_-i '!,L'\ 

-;;., 

4. R. Wittkower,p.16. 

12:1 

4 



Wittkower sums up this difference with the following 

words: 

While to the organic, metrical Renaissance 

view of the world rational measure was the 

sine qua non, for the logical, predominant-

ly Aristotelian medieval approach to the 

world the problem of metrical measure hardly 

arose. And although tile Pythagoreo-platonic 

concept of the numerical ratios of the music­

al scale never disappeared from medieval theo­

logical, philosophical and aesthetic thought, 

there was no over-riding urge to ap~ly them 
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to art and architecture. On the contrary: the 

medieval quest for ultimate truth behind 

appearances was perfectly answered by geometric­

al configurations of a decisively fundamental 

nature;that is, by geometrical forms which 

were irreconcilable with the organic structure 

of figure and building. The contrast between 

Villard de Honnencourt 1 s and Leonardo's pro­

portioning of figures is a typical one: the 

medieval artist tends to project a pre-established 

geometrical norm into his imagery, while the 

Renaissance artist tends to extract a metrical 

norm from the natural phenomena that surround 

him. 5 

5.R.Wittkower,p.17. 



Since this pattern of development exists in art and 

architecture, it is indeed pertinent to investigate 

whether it can be found in music. Incommensurable 

terms, such as those found in geometry, cannot be 
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expressed in music, but in the use of series approximating 

the golden proportion and in the use of simple proportions 

suggesting the use of quadrature, the musician has 

proportions which in one way or another relate to these 

incommensurable patterns. It is therefore possible 

to classify proport:oning methods in music according 

to the degree of geometrical or arithmetical application 
. 1 6 invo ved. 

Such a classification is attempted in the following dia-

grams: 

6. In some cases a decision had to be made, whether a 

proportion, such as 2 : 1, reflects a simple numerical 

ratio, or a geometrical ratio related to quadrature. 

Uittkower points out that the same ratio may be used 

in a metrical and a geometrical context. In the following 

diagrams,the proportion 2:1,is seen as the result of quadrature 

when it occurs in various unrelated ratios within one single 

section of a piece (for example,in G livor). Where the ratio 

appears as an integrated principle within a section or a 

whole piece, this is considered as the result of metrical 

thinking (for example,in O sancte Sebastiane). Proportions 

suggesting a golden section are considered geometrical, 

because of their close connection to the geometrical 

construction found in chapter 1. Radial symmetries are 

essentially visual, and are therefore also considered to 

be geometrical. 

see also Wittkower, p.17. 
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~iao:ram l. 

~usic that employs purely geometric means of prooortioning~~ 

a. Quadrature and radial symmetr..Y..!_ 

Leonin: 0 1 Judea et iherusalem 

Cl 3 6 Vir iste 

ftil 5 .Uleluya 

rr122 Alleluya 

I 

I 
b. Golden proportion and radial symmetry. 

Leonin: Gloria Patri 

c. Golden proportion, quadrature and radial symmetry. 

Anonymous: 

De Vitry: 

.d. [olden 

De \Jitry: 

Excelsus in numine 

0 livor/Inter amenitatis/Revertenti 

Floret/florens/Neuma 

Hugo Princeps 

croportion . 

Vos qui admiramini 



_Qiagram 2. 

;':Usie that uses both geometr1c and arithmetic mefn□ds­

of proportioning. 

D lJf'J ST A 8 LE 

Albanus roseo rutilat 

Ave Regina 

Dies dignus 

Gaude felix Anna 

Gaude Virgo 

Specialis Virgo 

Veni Sancte Spiritus 

B ea ta r,; a t e r 

Speciosa facta es 

OLJFAY 

O, gemma lux 

Ecclesiae militantis 

Balsamus et munda 

Vasilissa ergo gaude 
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~usic in which there is a frequent use of simple proportions 

Preco preheminencie 

Salve scema 

rJesciens it"1ater 

Christe sanctorum 

Alma redemptoris 

OUFAY 

Supremum est 

Fulgens iubar 

Moribus et genere 

O, Sancte Sebastiane 

:~usic making use of a few simple proportions throughout. 

our\JSTABLE 

Veni Sancte-Veni Creat □ rl 
Beata Dei GenitriY. 

Sancta ~aria, non est 

Sancta ~aria succurre 

DUFAY 

Apostolo glorioso 

Rite majorem 

Salve flos 

r,Juper rosarum 

~agnanimae gentis 
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From these rliagrams it becomes clear that, at least 

in these works, there is a definite move from a geometric 

to an arithmetical way of thinking during this transition 

period. All the early examples (i.e. before the fifteenth 

century) are exclusively geometrical. With Dunstable 

and Dufay, on the other hand, there is evidence of both 

geometric and mathematical ways of thinking. Dunstable, 

the astronomer versed in the arts of the Quadrivium, makes 

more frequent application of geometric methods of proportion­

ing than Oufay, who seems to favour simple proportions. 

The proportions in Dunstable 1 s music are almost made spatial 

through the f.requent use of radial symmetry and the adding 

of flanking proportions. Dufay, on the other hand, seldom 

uses flanking proportions. 

The use of simple _proportions often goes hand in hand 

with a change in harmonic style, as can be seen in Dunstable 1 s 

pan-consonant motet Sancta Maria, non est tibi and Dufay's 

Nuper rosarum flares. It follows that~ more accurate 

picture can be obtained when one takes these tonal and 

stylistic features into consideration and see the extent 

to which changes in style are reflected in changes in 

proportioning methods. The next section of this chapter 

is such an attempt. 



Tonality during the transition period. 

A summary of the views of five modern scholars. 



Th e t er in to n a l i t y , a s a p p l i e d to th e in u s i c o f D u n s ta bl e 

and Dufay, is at the centre of the sa;;1e historical 

problem. There has been much discussion of this transi­

tior1 in its relation to tonality, and the concommi tant 

changes in harmonic and melodic styles. However, none 

take into consideration the relation of tonality to 

the proportional methods that are in evidence in the 

~usic. It seems that pro □ ortional methods and tonality 

should be viewed in conjunction, because both are at 

the centre of formal preoccupations facing the composer, 

whether the process is conscious or subconscious. It is 

most likely that Dunstable and Dufay, for example, set 

out by selecting a plainchant tenor. This tenor was 

then cost into an isorhythmic structure with prciportio­

r1al irnplicctions, around which tho composer CLlUld struc­

ture his polyphonic cornplex. It is probable that the 

composer's selection of proportions would be influenced 
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by the tonal potentialities of the tenor, or tilat certain 

tonal potentialities would arise from the proportional 

structure imposed upon the flexible plainchant tenor. 

In the actual composition of a work, therefore, the 

proportional patterns will influence the tonal patterns 

inlierer1t in the piece. Because the proportions are 

dctsrrnine:d by rests and therefore establish the lengtlls 

of phrases, these Gust necessarily regulate the occurence 

cf cadential patterns, since cadences will naturally 

coincide with the end of phrases. It follows that the 

tonal language and the use of proportional methods are 

inextricably linked. 
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What follows is a summary and discussion of certain 

scholars' theories that discuss tonality as an organising 

principle and form-builder in 15th century music. The 

summaries of arguments are selective and by no means 

complete. They have been restricted to those aspects 

that are directly related to this specific study. After 

this more general discussion, there follows an appli­

cation in which the essential aspects of their theorie~ 

are applied to examples from the motets of Dunstable 

and Dufay. 

For Lowinsky7 the transition period from Middle Ages 

to Renaissance is governed by a move from modality to 

tonality. In his view tonality is set off from modality 

by a strong sense of direction. This tonal direction 

is produced by the use of the tonic, reserved for points 

of departure and arrival, by the use of sequences, 

through marked and regular distinctions betti.ieen weak and 

strong beats, and the use of light and springy upbeats. 

These, he says, contribute as much to the effect of 

tonality as does the change of harmonic vocabulary. 

Lowinsky maintains that the development of tonal thinking 

in polyphonic art is an evolution from Dunstable, Dufay, 

the frottola and the villancico, and moves to Josquin, 

the French chanson, the Italian canzonet and balletto. 

This 

l " - • f--\ 

development can be seen from two angles: 

chronological development from about 1450 to 1550, 

which he sees as an era of floating tonality, through an 

era of triadic atonality (:1550 - 1600), to a consolidation 

of tonal procedures (1575 onwards). 

2. P, synchronistic development in which 11 modality", 

"tonality'' and "atonality" coexist and interact - modality 

7. E.Lowinsky, Tonality and Atonality in Sixteenth-Centur~ 

Music, Berkerle~,1962. 



subsisting in traditional religious practice, tonality 

going hand in hand with secularisation and atonality 

with individualism and the revival of Greek ideals. 
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In this definition .of the historical development, a great 

emphasis is placed on the function of the cadence as the 

most important building-block of tonality. These cadences 

were extended and amplified by means of the floating 

tonality and triadic atonality of the early English and 

the ~etherlands school, experimentations which, he main­

tains, were indispensible for further elaboration of the 

tonal system. In the context of his theory, Dunstable and 

Dufay move in a territory between the old and the new, 

still bound to counterpoint and modality, but influenced 

by the creative impetus of the new harmonic language 

which, in his opinion, came from Italy. 8 • 

If one correlates Lowinsky 1 s view with the fact that 

phrasing in the music of Dunstable and Dufay depended 

upon proportions, one would expect an evolutionary pattern 

to take place in the music, in which proportional phrasing 

would become increasingly linked to cadential patterns. 

This would hinge more and more upon points of departure 

and arrival. If one accepts his view,then one would 

c,xpect that in medieval polyphony the voices would 

lead more or less independent lives, with phrases that 

diverge and vary in length, and proceed purely on their 

own volition and are defined by their independent propor~ 

tional patterns. In the later works of Dufay, the unifica-

a. An opinion that is not universally accepted. Bukofzer, 

for example,maintains that it was the Fauxbourdon that was 

the most important catalyst for change.(NOH~1,III,l65-213). 
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tion of voices through cadencing would presumably influence 

the structuring of phrases and therefore alter and 

influence the proportional permutations that are possible. 

It is by the very nature of Lewinsky's investigation 

that he does not detail modal counterpoint with as much 

care as he does tonality. In modal polyphony of the 

Gothic period, there exists an interaction between voices 

quite distinct from that existing within a tonal frame­

l!.lork. 

Salzer 9 attempts a definition of this question. He uses 

the term "rnodal/contrapuntal texture" to define the tonal 

implications of medieval polyphony in general. In his 

view, "rnodal/cuntrapuntal texture" implies contrapuntal 

writing without harmonic (i.e. triadic) interference or 

influence. Salzer avoids calling it linear counterpoint, 

because this term obscures the fact that linear voices 

may imply or express a common sonority. In the following 

example all voices, which at first sight seem to be 

independent, lie within the basic compass of an Bth and 

imply this underlying interval in its individual voices: 

9.F.Salzer,"Tonality in r•ledieval polyphony." The 111usic 

Forum I 1 Colunbia University Press., 1967. 



Examole 6. Analysis of a fragment by P~rotin. 

(after :.3alzer) 
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iolzcr states th2t during the 

r-·i fth, ti12 f:.1urlh, t:.hc octuve 

'_;ithi,7 the narrcu scouc:: of these ir,tcruals, vcii.ccs 

frcquently cress and even pr~ducc dissonances, yet 

exp re s s Cl co i i7 1 ,iu n p u r p u s c, • L; r a du a 11 y t h r o u g h t i 1 e l i;. t h 

and 15th centurics, however, a new usuge of tonol .lc1n(Ju2.r;s 

c3rne into being, in 1Jhich triads cr,1erged rl • ' • . a n u i n 1cJ n 2. ,-:: r1 

associations 3nd rclati □ nsnips between triads were found 

to exist, finally resulting in harmonic □ r □ gressions 

based on I - V - I. This, he maintains, gave contrapuntal 

voice-leading a different orientation and new perspective. 

To go one step further than Salzer, this new perspective 

i 11 th c ~ en 3 i s sci n c c co u l d b 8 def in e d u y a comp l e :11 e r1 tar y 
w' • I L ' ~ IJL L / 

\Lio r ,J : r-1 :__i r r;: o r1 1. c / c D n L. r :Ju u n ;: a _:_ t c :< t u r c • I 11 11 h 3 :::- :1 CJ ,7 i c 1 

l..11 

uf c_1 snccifi_c riotc .i.:; L!L2tcrrr1ir12d oy its context to an 

cvefl qrcat2r dclJrcc in r1hc1n10,7ic/contraountal textur2 1' 

thail in n110dol/contrapuntc)l texture 1'. In "horrTJonic/ 

as the roCJt of a 

of o Jo~inant sov~ntn, and~ c::is 2 cassing note will nauc 

2 different funct.i.on fr □ 8: as a n □ Le of departure. 

It follT.us, tticr,:::forc, that i1n 11 han~onic/contrapunt2l 

texture'' there arc hierarchies among sonorities and 

voico-leadinlJ pri11cl;Jle,3 that help to direct the :-;-;otion 

11. The term is used in a general sense s.v. 11 Texture 11 in 

the }ictionary of 20th ~entury ~usic (Lon~□ n 1374):741-752. 
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of the music, which do not occur in nmodc1l/contrapunb:il 
h~,,,---. .;:'r--,-.-.,......,.....,1 ~~~•,..-·"'1;,........--i-~;":-,r 
I j Cl V C I \...) .l.. I I ) Cl .1... ..I.. l l I ~_J .J... ...1... l..., c_.:, t..., ..L.. 1....1 I l ....) tnot c3ff2ct 

t 17 2 r h y t i, ::1 i c u n f c l d L, g o f rn c l o d i e :; • 

riusic of the fifteenth century will naturally reveal 

characteristics of oot,1 ''1iu:=Jal/contrapuntal" and 11 harmonic/ 

contrapuntal textures 11 • If these two textures apply to 

rn e di e v a l an d I'. en c:i i s s an c e m u s i c re s p e c ti v e l y , t h e y m u s t 

interact during the oeriod of transition and must influence 

the structures and length of phrases in different ways. By 

implication, proportioning will also be influenced by this 

gradual transition. 

.. 12 
Further avenues and implications are explored by Gulke. 

For him, the move from the ~iddle Ages to the nenaissance 

is governed by a purposeful inner logic in which all 

forms interact in the quest for new st~listic laws. 

of st';lc and r:1el11dic line. In this process the soundi,7g 

together of notes bccor;-:e imporb:rnt, producing an er:iphasis 

on the vertical which, in turn, led to functional tonality. 

At the same time, the poetical metre of the Rondeau cramped 

the freedom of melodic motion. In the fauxbourdon canon 

this antimony of old poetic rules and new sounds was re­

solved. HerP. the tenor and superius form a duet and the 

tenor and contratenor another duet. The tenor acts as 

fundamentum relationis and this allows a greater freedom 

to the polyphonic lines. The question that remained was how 

to unite melodic lines. 

12. P.Gulkc,s.v."~Jiec:!erlandische ,·lusik. 11 1'•lusik in Ceschichte 

uric Cegcnwart( Jar2nrei ter-l<assel 1Jerlag, 1961). 
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For this to take place in works based on a cantus firmus, 

the double function given to the tenor had to fall away. 

It could not be both the carrier of the fundamentum 

relationis and the cantus firmus. In the isorhythmic 

motet,the cantus firmus had already lost much of its 

individuality by being bound to strict talea. Melodic 

interest therefore shifted to the two upper voices, 

which, under the influence of the Italian caccia,became 

imitative. Thus the way was freed for a greater harmonic 

interaction between tenor and contratenor. Since in this 

way the cantus firmus lost its structural importance, the 

motet assimilated the chanson-style. The unity of the 

whole was endangered by the increasing melodic intensity 

of the upper voices. 

Gulke maintains that by 1430 the problem was solved. Now 

it was the contratenor that acted as fundamentum relationis 

so that the double function of the tenor could fall away. 

The tenor could then be used as a starting point for motivic 

development and the voices could become more and more 

homogeneous. 

In the mass)the new style was extended and elaborated. 

There too, the fauxbourdon was influential as the common 

denominator that could simplify the motley of elements 

from conductus, motet and chanson. It was also in the 

mass that the imitative technique of the caccia found 

more general application. Thus, by 1440, all musical 

forms were written in the same unified style. The change 

that had been effected had drawn on feeling for melody 

as well as a new sensitivity for harmonic sounds. 



In the process of change, as expounded by Gulke, the 

motet takes a central position. The dwindling importance 

of the tenor, the coupling of voices and the eventual 

integr_ation of polyphonic parts, must have been reflected 

in the proportional relationships of the music. Since 

the changes in style and texture were the result of 

the new tonal processes at work at the beginning 
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of the fifteenth century, those changes in the interaction 

and relationship of voices will affect the tonal and 

proportional characteristics in conjunction. For the 

purpose of this dissertation, the most important aspect 

of GGlke's approach is his detailed clarification of 

the interrelationships between voices at steps in the pro­

cess of change. He implies that,with the move from a 

structure in which voices are primarily dependent on the 

teno; to one in which voices are functionally dependent 

on each other, there may have been a gradual movement 

from an intervallic to a harmonic concept of tonality. 

A similar view 1.s expressed by Fox.1 3 His analysis of 

secular songs of the fifteenth century reveals the in­

creasing application of a tertian principle to the 

music. He maintains that in the age of Binchois and 

Dufay the superius and the tenor form a satisfactory 

duet, the tenor and the contratenor form a duet that 

is harmonically correct, but the superius and the contra­

tenor cannot be performed as a duet, because there are 
14 

frequent bold dissonances, notably perfect fourths. 

In the later works of Busnois, on the other hand, any 

pair of voices will form a satisfactory duet in non­

quartal style. This style seems to have been favoured 

from 1450 to 152 □. While some composers were particularly 

fond of it (e.g. Busnois, Henry VIII, Morton and Hofheimer), 

no composer seems to have written all his songs in this 

13. C .Fox, ''r .. Jon-quartal Harmony in the Renaissance. 11 The 

Musical Quarterly,XXXI (1945):33 - 53~ 

14. Fox points out that theorists writing c.1500 classify this 
interval as a dissonance. 
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style. Fox points out that it may be regarded as an"ideal", 

in the sense that the absence of dissonances such as the 

fourth in this style, could represent a limit which may 

or may not be reached. 

For the transition to be completed the altus had to be added 

to these non-quartal three-voice structures. The addition 

of the altus brought about a transformation in the 

harmonic structure of the music: without the altus, the 

remaining trios (for superius, tenor and bassus ) are 

either in non-quartal style or practically non-quartal; 

when the altus is added, the fourth appears. Gradually 

the altus effected a change. While in the 1520 1 s the 

altus was still an exceptional voice, from about 1540 

the three upper voices came to be treated in the same 

way as regards the use of fourths. By this time, the 

only rule in regard to fourths was that they may not be 

used if they invo~ved the lowest voice. Fox maintains 

that at this point the intervallic conception of harmony 

had been forgotten and tnat tho transition from Middle ~gas 

to Renaissance was now complete. 



The application of these theories to the motets 

of Dunstable and Dufay. 
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The change of style, as it is discussed by these scholars, 

revolves around one central problem, namely the 2xtent to 

which the voices are dependent upon each other and interact 

tonally. Essential to tonality is the degree of coherence 

achieved in a texture that is contrapuntally orientated. 

The contrapuntal aspect of the problem is most clearly 

defined by Gulke , although his delineation of the 

development can be most fruitfully amplified by taking 

into consideration the tonal and harmonic aspects as they 

are defined by Lowinsky, Fox, Salzer and Vinton. 

According to Gulke, the first problem that had to be over­

come in the transition of style, was the cramping of 

melodic lines that is in evidence in the Rondeau. 

Applying Gulke 1 s theory to the motets of Dunstable and 

Oufay, the piece that best illustrates this problem is 

Vasilissa, ergo gaude. Although it has a certain amount 

of flexibility, it is essentially sectional in character. 

As illustrated by this example, the flow of the oiece 

continuously co,nes to a standstill: 

~--xc:irnple 7. 'Jasilissa,erg~ude,bars 23-4?. 
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15. Corpus ~ensurabilis,no.7,p.21 & 22,bars 23-35. 
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Here, cadences correspond to the end of phrases in the 

poetry and this implies a musical structure that is 

governed by poetic rules, rather than tonal structure. 

The frequent cadences can also be seen as the result of 

a musical style under the· influence of ailrTiodal/ 

contrapuntal texture1~ in which the length of a ,phrase is 

limited by the narrow range of the interval that governs 
it; 

141 

Example a. Vassilisa,ergo gaude,motetus and triolum, 

bars 23 - 31,illustratin.9....J:.he narrow voice range. 
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Certain solutions to this problem can already be seen 

- stis, 

.. 
- stis, 

in Vasilissa. For example, there is already some stratifi­

cation within the voice structure, tenor and contratenor 

forming one pair, and motetus and triplum another. This 

produces a structure in which a certain amount of flexibility 

exists, in that the duet of tenor and contratenor can 

I 



move independently from the upper duet of motetus and 

triplum (see example 7). 

This aspect is more fully illustrated in Dunstable 1 s 

Preco preheminencie, where there are overlapping phrase 

structures, with one pair of voices starting where the 

other pair of voices cadences: 

Example 9.Preco preheminencie,bars l - 12. 

f(} 

142 

In ter _____ _ 

I 
16 

It can also be seen in the fact that while the aurally 

most recognisable cadences correspond with the oroportions 

of the tenor, there are other, less clearly delineated 

cadences which occur at end of phrases in either the 

triplum or the motetus, thus creating a flexible structure. 

16. ~us. □ rit.,no.29,p.78,bars 1-12. 



This is illustrated in the following diagram showing 

where cadences occur in the first section of Precci 

Rreheminencie: 
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Diagram 3. A comRarison of cadential structures and 

proportions in the first section of Preco preheminencie. 

:In 5emibreves 

Secondary 

ode 

no 

Important 

a ences 

Section A 

2 1 

. ---- - .. 7- - - - - - - - . 

Coupling of voices implies the intervallic conception of 

harmony which has been noted by Fox. It also makes 

imitation possible between two voices, thus introducing 

a means by which voices can be integrated, and yet re­

main flexible. 
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With the introduction of a moreaharmonic/contrapuntal 

texture\ as can be seen in the pan-consonant style of 

motets such as Maria, non est tibi by Dunstable, the 

interdependence of coupled voices becomffiless,important • 

Here harmonic integration makes the intervallic conception 

of harmony less necessary. This, as Gulke suggests, 

led to a further polarisation of voices, and to music in 

which the melody takes on a dominant role. Dunstable 1 s 

Veni Sancte Spiritus - Veni Creator is an example of this 

development. Here the most important cadential structures 

and proportions do not depend on the tenor, but on the 

triplum: 

Diagram 4. A comparison of cadential structures and 

the_2_roportions of the triplum in Veni Sancte Spiritus. 

Section A 

- - - - - - - -13--

continued 

17 

17. Mus.Brit.,no.32,p.BB. 



An effect of this polarisation is that the three lower 

voices bEcomemore homogeneous. Within this"harmonic/ 

contrapuntal textur~~ the contratenor clearly takes 

the role of fundamentum relationis , as can be seen 

from its melodic contour in this example: 

18 

It seems that, gradually, a subtle interaction between 

voices is starting to take place, in which voices 

enjoy a certain degree of independence, in so far 

as phrases for individual voices can vary and overlap, 
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but without losing their cohesion and harmonic value. This 

is particularly in evidence in Dufay's Nuper rosarum, where 

the introductory duos that take up the first half of each 

18. ~us.Brit.,no.32,p.88,bars 109-115. 



section, with their clearly delineated cadences, stand 

in contrast to the subtle four~voice textures of the 

second half of each section. Here the integrated harmonic 

language creates a texture which leaves enough freedom 

for individual voices to overlap and diverge, but 

without threatening the coherence of the whole. This 

is latgely effected by a floating triadic tonality with 

its balanced regulation of consonances and dissonances. 1 9 

19. Corpus Mensurabilis,no. 16,p.70. 
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A comparison of tonal and proportional procedures 

in the motets of Dunstable and Dufay. 



This transition is pertinent to this dissertation in so 

far as proportional patterns may reflect this develop­

ment. It is relevant to ask whether the developments 

in the tonal language are paralleled by the develop­

ments in proportioning already delineated at the 

beginning of this chapter. For this purpose, the motets 

will first be arranged according to their tonal and 

ha rm o n i c c ha r a c t er i s ti cs i n t o t.1-iree ca t e g o r i e s : 
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a. Notets in which voices are clearly coupled into separate 

duos. 

b. Motets with a prominent melody in the upper voice. 

c. Motets in which all voices are, to a large degree 

integrated. 

Their tonal structures will then be compared to their 

proportional structure, to see whether there is any 

co r r esp o n den c e b et w e e n t hes e three c a t ego r i es an d t h e 

kind of proportioning that is involved in each example. 

Classifications of this nature are, of course, arbitrary 

to a certain extent, since it is impossible to find 

'pure' examples to fit each category. It is hoped, however, 

that this comparison will clarify the link between 

proportioning methods and tonality to some extent. 



Diaoram 5,illustratinq the tonal characteristics of 

the motets of Dunstable and Oufav. 
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0otets in which voices are stratified into duos.and imoly 

an intervallic conception of harmony. 

ou:0sTABLE 

Albanus rose □ rutilat 

Ave Regina 

Dies dignus 

Gaude felix Anna 

Gaude Virgo 

Specialis Virgo 

Pree □ preheminencie 

Salve scema 

Christe Sanctorum 

DUFAY 

Vasilissa ergo gaude 

0 gemma, lux 

Ecclesiae militantis 

Balsamus et munda 

O,sancte Sebastiane 

Rite majorem 

1 f•'otets in which the upoer voice has a prominent melodh 

ourJSTABLE 

Veni Sancte Spiritus 

B ea ta r1 a t e r 

Salve Regina miseris 

Speciosa facto es 

\esciens r.later 

Veni Sancte - Veni Creator 

Beata Dei Genitrix 

Sancta Maria, non est 

DUFP1Y 

Salve flos 



Diagram 5,continued. 

, otets in which voices are larqely inteqrated. 

DU~J STA BL::: 

Sancta Maria succurre 

DUFAY 

Supremum est 

Fulgens iubar 

Moribus et genere 

Apostolo glorioso 

Rite majorem 

Nuper rosaru~ flares 

Magnanimae gentis 
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Dia::uam C. 

A comparison of proportioning methods and tonal structure 

in the motets of Dunstable. 

A. Method of proportioning 

~otets that are both geo­

metric and arithmetic 

Albanus roseo rutilat 

P1 v e i~ e g i n a 

Di es di gnus 

Gaude felix Anna 

Caude Virgo 

Specialis Virgo 

Vcni ~ancte ~µlritus 
1 t3 e a t a [,'' i3 t e r 
I 

I" • f t ~peciosa ac a es 

Motets that use simple 

proportions frequently 

Pree □ preheminencie 

Salve scema 

f 1 esciens nater 

Christe sa~ctorum 

Alma redemptoris 

~otets making exclusive use 

of simple proportions 

Veni Sancte-Veni Creator 

'Beata Dei Genitrix 

Sancta ,aria, non est 

Sancta Maria succurre 

B. Tonal oroanisation 

::;tratified 

Stratified 

Stratified 

Stratified 

Stratified 

Stratified 

'· elodi c 

:'1elodic 

iielodic 

Stratified 

Stratified 

rriel odi c 

Stratified 

Integrated 

f,1elodi c 

f:'Jelodic 

l"ielodic 

Integrated 
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Uiao:car:1 7. 

A comparison of proportioning methods and tonal structure 

in the motets of Dufay. 

,--------------------------------------20 
A. ~ethod of proportioning 8. Tonal structure date 

'--------------------+-----------------------I 
~otets that are both geo­

metric and arithmetic 

Vasilissa ergo gaude 

L! gemma,lux 

Ecclesiae militantis 

Balsamus et munda 

r~otets that use simple 

proportions frequently 

Supremum est 

Fulgens iubar 

~oribus et genere 

O, sancte Sebastiane 

~otets making exclusive use 

of simple proportions 

Apostol □ glorioso 

.~ite majorem 
I 
jSalve flos 

I'.•! up er ro sa rum 

1 
agnanimae gentis 

Stratified 1420 
Stratified 1425 
Stratified 1431 
Stratified 1431 

Integrated 1433 
Integrated 1446 
Integrated 1446 
Stratified 1420 

Integrated 1426 
Integrated 1426 
f,-ielodic 1Li3S 
Integrated 1436 
Integrated 1438 

2C. These dates,sometimcs accurate and sometimes approximate, 

are suggested by C.l.llright in 11 Dufay at Cambrai:Discoveries 

an d H e v i s i on s • 11 , Q: o u r n a l o f t h e A rn e r i c an r,7 us i co l o g i cal So c i e t y 

(Philadelphia 1975): 175- 229. 

I 

I 

I 

I 



The comparison shows that, in the majority of cases, 

geometric proportions occur in pieces with a stratified 

texture. Out of the nine motets by Dunstable that use 

both geometric and arithmetic methods of proportioning, 

six employ stratification and three are melodic. The 
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four motets by Dufay that are geometric, are all stratified. 

Textures that aie melodic or integrated. make use of simple 

arithmetic proportions. Out of the five motets by Dunstable 

that make frequen~ use of simple proportions t~ree are 

stratified, one is melodic and one integrated and in those 

that make exclusive use of simple propnrtions,three are 

melodic,one is integrated, but none is stratified. Out of 

the five motets by Dufay that make us~ of simple proportions, 

three are integrated and one is stratified, whereas the 

five motets that are exclusively arithmetic all are,to a 

l3rge extent, integrated (Salve flos being the only one 

that is more melodic ). 

It follou1s that the tonal structure and the proportional 

structure of a piece must be viewed in conjunction, because 

it is the combination of these two aspects that most clearly 

rev~als the aesthetic ideals reflected in it. 



The symbolic implications of proportioning methods 

and tonal structure, viewed in a 

general historical context. 



One of the distinctive contributions of historical 

research is that, in resurrecting movements of thought, 

it makes one aware of the imaginitive and emotional 

overtones of the ideas that support and pervade artistic 

achievements. It adds a dimension to our understanding 

in that it captures the fusion of thought and feeling 

as it is expressed in a musical language. Changes within 

a musical language will therefore reflect changes in 
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man's emotive and intellectual response to his environ­

ment. Change, however, often implies a degree of conflict, 

because a change in man's percEption of reality often 

occurs under the influence of experiences that contra-

dict established value~ or modes of thought. Such a 

conflict can be traced through various stages, showing 

the degree of opposition or agreement existing between 

the old and the new. 

Cumpsty 21 , in writing on socio-cultural change in religion, 

has suggested a conceptual framework from which such 

historical conflicts can be viewed. In his opinion, 

historical change is often preceded by "a static stage" 

in which social behaviour follows a regular pattern and 

in which man's world-view pervades everyday life. This is 

followed by a period in which internal and external 

pressures cisturb the established social pattern, where 

one finds escalating tensions in which society protects 

its tradition against the new("a protective stage"). Then 

it seeks common ground with the new and tries to incor­

porate as many new elements into the tradition as possible, 

21. :J.:. Cumpsty, "fl conceptual framework for socio-cultural change", 

unpublished paper,University of Cape Town,1979. 
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without changing its beliefs radically ( 11 a search stage"), 

and finally escalates into a state of extreme paradox, in 

which the two traditions co-exist and are in direct opposition 

( "a paradoxical or irrational stage"). As a result of 

the gradual weakening of man's sense of belonging to his 

tradition during these stages, there is a move from a 

world-view that emphasises immanence to one that emphasises 

transcendence. This, for instance, will often lead to more 

mystical and personal religious beliefs, at times even to 

religious convictions that do not depend on the mediation 

of organised social institutions and traditions such as 

those of a church. There will naturally be many reactions 

against such attempts. Eventually, all this may lead to a 

stage in which synthesis is attempted ("an integrative 

stage 11 ) and during th i s stage , socio - cult u r a 1 i deals 

that were in conflict are fused into a coherent whole, 

leading to a new unified tradition containing enough under­

lying predictability to be called 11 a static stage". 

Scholars who have studied the Gothic period have often 

remarked on its many contradictions. Huizinga, for example, 

talks cbout the 11 absolute dualisrn 11in the mentality of the 

medieval r:Dind 22 2nd Sypher, of the 11 double experience of 
23 • 

reali ty 11 that predominated during the Gothic period. This 

implies a conflict which can possibly be related to Cumpsty's 

framework. 

22. J.Huizinga,The Waning of the ~iddle Ages,p.175. 

23. U.Sypher, Four Stages of Flenaissance Style,(r,Jew York 1956) 

p. 54. 



The Romanesque epoch (ca. 900 - 1150) can be considered 

as a relativelyustatic stage: in which music served the 

aims and ideals of the church. The universal ideal of 

Benedictine simplicity, spirituality and asceticism 

produced a world-view dominated by a specific mode of 

worship in which Gregorian chant played an important 

role. The emotive power contained in Gregorian chant 
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lies in its use of specific melody types, each one 

appropriate for a particular text and designed for a 

particular part of the liturgy. These melody types would 

evoke within the listeners familiar with these traditional 

patterns, certain collective emotions, which would involve 

them in an objective religious experience. 

The unity and cohesion that existed within the framework 

of this Pomanesque world was disrupted by the gradual 

assertion of secular ideals in subsequent ages. During 

the Gothic period (ca. 1100 - l4SO) there is a mixture 

of rational and mystical ways of thinking which would 

have been unimaginable in the Romanesque era. Gothic 

man, with his Franciscan-mystical conception of reality, 

e~~hasised the personal and subjective religious experience. 

Stress is laid on human emotion and this is expressed in 

music that emphasises the subjective experience of the 

listener. This new ideal is, to a large degree, embodied 

in :nedieval polyphony. At work within the restless striving 

lines of Gothic polyphony there is an almost exaggerated 

expressive nuance and magnificence of colour which is in 

essential contradiction with the austerity of Gregorian 

chant. At the same time, however, the introduction of 

a mensural system (which was the inevitable outcome of a 

polypho~ic art) created musical forms with a highly 
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organised structure. These abstract mathematical structures 

reveal a strictness which seems to contradict the emotive 

and expressive qualities of polyphony. In this display 

of mathematical austerity, linked with a magnificence 

of colour, is revealed the inherent dualism of Gothic 

thought. 

The Gothic period follows the pattern of change that 

characterises a period of conflict. First there is a 

"protective stage", in which musicians and public 

"enthusiastically favoured the new art of polyphony, 

while the ecclesiastic leaders and learned scholars 

opposed it, giving frequent expression to their feelings 

in their writings, pressaging the decay of musical art 

and deploring especially the intrusion of a secular spirit 

into th8 music of the church. 11 24 The attempts at fusion 

that are characteristic of the "search stage", is expressed 

in the fact that the church, following the path of 

2.ccomrodation, accepted the idea of polyphony, and, by 

fusing it to Gregorian chant ( for example in the Qr.g_~), 

gave new meaning to its own traditions. It is also 

exoressed in ~usical treatises of the Ars Antiqua, where 

theorists argue in favour of certain techniques, such 

as the reasoned use of perfections and imperfections by 

stating that they should be in accordance with"truth". 

Juring the Ars Nova, with its innovations, the two sets 

of values find themselves in open conflict, expressing 

a stage that can be called "paradoxical". During this 

period the importarice, and even the mere recognisability 

.::4. P.H.Lang usic in Western Civilisation, New York,1941, 



of Gregorian chant within the polyphonic texture recedes 

and loses its meaning. At the same time, the increasing 

flexibility and intensity of the polyphonic lines are 

coupled with increasingly complex mathematical structures, 

producing musical forms that truly reflect the tensions 

of a period of extreme conflict. 

The"integrative stage" is expressed in the music of the 
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early Renaissance. New ~usic is based on simple proportions 

and employs an expressive tonal language in which consonance 

and dissonance is regulated and in which polyohonic voices 

support and complete each other. Between logical orderliness 

and organic expressiveness a synthesis is created that 

is entirely in accordance with the ideal classical synthesis 

of cor.ct.?pt and intuition, of thought and experience and 

of intelligence and sensibility. 
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In this respect, the motets that are perhaps the most 

expressive of the difference between Gothic and Renaissance 

attitudes, are Ounstable's Salve Regina and Dufay's 

Nuper rosarum. In Salve Regina the proportions reveal an 

infinity of symbolic relations. Each number may denote 

a number of distinct ideas and have several symbolic 

meanings and it is in the subtle interplay of these hidden 

meanings that the esoteric significance of the piece 

reveals itself. Thus, for example, the role of the 

symbolic numbers 888 and 152 in the piece can only 

be understood.in the light of the text, which"is a prayer 

to Mary(l52) to intercede with her Son (888) on behalf of 

the supplicants. 11 2 5 Likewise, the number 35, which is 

Plutarch's symbol of Harmony,fulfills this function in 

t:1is piece, lJecou:..;e .:.t is the product of 5 (the Pentateuch, 

the Law of Moses) and 7 (the gifts of the Holy Ghost). 

The capacity of symbolic numbers such as these to assimilate 

hidden meanings expresses the truly medieval nature of 

such symbolism. The medieval mind, almost obsessed with 

the Absolute, r~veals itself in th~ 1ogic of symbolism, 

which, according to Huizinga,26 demands that all meanings 

be connected to all other meanings and so create a harmony 

of ideas. 

Nuper rosarum, on the other hand, is a concrete musical 

allegory, in which the measurements of the motet correspond 

exactly to those of the cathedral and the dome. Here, 

architectonic allegory and the sonorous polyphoflic.texture 

work together to produce an accurate expression of the 

dimensions of Brunelleschi's dome. In the same way, the use 

of a double tenor, which,according to Warren~7 corresponds to 

25. 8.Trowell, 1q:.iroportion •.• rr,p.ll7. 

26, J,Huizinga, p,198, 

27. C. Warren, p. 98. 
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the double cupola of Brunelleschi's dome, is not 

merely symbolic, but aesthetic, in the sense that the 

amplified sonorities that result give an aural impression 

similar to the visual impression created by the "more 

magnificent and swelling form" of Brunelleschi's double 

cupola. 

Symbolism, as it is found in Ounstable 1 s Salve Regina, is 

distinguished oy an impeccable order that is in tension with 

the subtle and restless movement of the melodic lines. In 

Dufay 1 s Nuper rosarum symbols have become outwardly 

expressive and it is no longer possible to separate them 

from the actual musical language. Without a word of 

caution, this comparison cannot be made into a general 

principle. Fifteenth century polyphony n,oves in a world 

in which the systematic and esoteric idealisation that 

characterises the Gothic mind, interacts with the tangible 

and exoteric expressivity that characterises the Renaissance. 

Long after their inception, these tendencies can be seen 

to co-exist and inform artistic creation. 
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Volurre II consists of 37 diagrams illustrating the use of 

proportioning rrethods in the notets of Dunstable and Dufay. 

These illustrations are explained in chapter II of Volurre I. 

II 
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