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Abstract

This article investigates the relationship between textual accent and mensural
rhythm in a sample of sixteenth-century, Latin-texted motets.  Its analytical
approach is informed by a contemporaneous treatise on text underlay, namely
Kaspar Stocker's De musica verbali libri duo (Two Books on Verbal Music, ca.
1570).  A careful reading of this text reveals what is arguably a rudimentary
formulation of metrical hierarchy from the vantage point of syllable placement.
Systematic analysis of motets by Willaert, Lasso, and Palestrina supports this
formulation:  numerous features of the motets occur hierarchically, including note
onsets, stressed and unstressed syllables, and agogic and melodic accent.  This
evidence is compatible with recent cognitive theories of metrical perception.
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Introduction

Is the vocal polyphony of the sixteenth century metrical? Answers to this question
depend partially on the context in which it is asked. In some contexts, modern
writers apply the term “meter” to early music unproblematically. In many such
cases, “meter” seems to broadly denote a system of proportionally subdivided
durations. In this sense it is equivalent to the term “mensuration.” It is implicit in
mensural notation itself and thus its presence in early music can be taken for
granted. By contrast, there exists a century-old musicological debate that does
view meter with respect to 16th-century polyphony as problematic. At issue is a
narrower definition of meter, one which denotes a systematic hierarchy of strong
and weak positions in the measure. A long list of eminent musicologists (e.g.,
Schünemann 1908, Dahlhaus 1987) has denied that the music is metrical in this
sense. In support of its view, this camp often points to the smooth musical texture,
the lack of barlines in the singers’ parts, and the preoccupation of contempor-
aneous theorists with duration and proportion rather than emphatic marking. This
tradition is still influential in spite of strong arguments in favor of the metrical
view of sixteenth-century rhythm advanced by such notable figures as Jeppesen
(1927) and Lowinsky (1960). (For a fuller discussion, see Boone 2000.)

Against the backdrop of this debate, the present article projects a view of
the matter which takes into account (1) a key sixteenth-century theoretical
discussion; (2) a systematic analysis of a sample of Latin-texted motets; and (3)
some recent experimental research into the perception of rhythm. The discussion
centers on the interaction between textual accent and mensural rhythm, and the
role that this interaction plays in creating a perception of hierarchy. This evidence
is used to argue that something akin to meter in its more narrowly defined sense
did exist in vocal polyphony of the sixteenth century.

Regarding nomenclature, Figure 1 lists the terms of the time and gives
both their modern undiminished equivalents and their equivalents diminished by a
factor of two (which are often used in modern editions to improve readability).

original  modern note values

note values undiminished diminished by 2

breve double whole note whole note

semibreve whole note half note

minim half note quarter note

semiminim quarter note eighth note

fusa eighth note sixteenth note

Figure 1. Common 16th-century note values and their equivalents in modern
editions.
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A 16th-century treatise on text underlay

The Latin treatise De musica verbali libri duo by Kaspar Stocker (or Stoquerus; c.
1570; Lowinsky 1961) represents the zenith of sixteenth-century text-underlay
theory, subsuming within itself, while surpassing in detail, other discussions of
text underlay by such figures as Lanfranco (1533; see Harrán 1973a), Vicentino
(1555; see Harrán 1973b), Zarlino (1558; see Harrán 1973a), and Luchini (ca.
1590; see Atlas 1983). The primary goal of Stocker’s treatise is to set forth and
theoretically justify an ordered series of rules for text underlay (Figure 2).

Stocker divides his rules into three categories: 1) obligatory rules for all
composers; 2) the discretionary rules of the older generation of composers; and 3)
the additional discretionary rules of the younger generation of composers.  While
the obligatory rules are inviolable, the discretionary rules are subject to exception
according to the sound judgement of the composer.  Stocker identifies Josquin as
the leader of the older generation of composers, and names Lasso and Rore as
representatives of the younger generation.  He also singles out Willaert as the
figure who bridges the two generations, writing in both older and newer styles.
According to Stocker, the older composers are not very strict in adhering to their
discretionary rules, but the younger composers adhere more strictly both to the
discretionary rules of the older generation and to their own additional discretion-
ary rules.  Thus the whole list of fifteen rules remains descriptive of the practices
of the younger generation, a sample of whose motets are analyzed in this study.

In the course of his discussions, Stocker invokes systematic hierarchical
relationships in justification of his rules in several instances. These instances
culminate in his discussion of Older Rule #4 (Chapter 23).  The rule states: “At
times two minims or semiminims take one syllable, which is applied to the first
note and held out for the second.” Stocker offers the following commentary
(rendered visually in Figure 3):

“When two minimae or semiminimae occur, the minima that begins the
tactus is usually reckoned as the principal one, and in the case of
semiminimae, the one that presents itself on either the thesis or the arsis of
the tactus [is reckoned as the principal one]; the other note, however, is
judged to be bound to it” (translated in Rotola 1988: 217).

The first of a pair of minims that falls on the tactus is the “principal one,” as is the
first of a pair of semiminims that falls on the thesis or arsis. The second of the pair
is bound to the first, or implicitly ligated to it. Stocker makes these comments in
the context of text setting, but they are indicative of his general conception of
mensural rhythm. This passage, then, is a clear reference to systematic grouping
and hierarchy in which one mensural position stands out in relation to another.
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Category Number Rule
Obligatory rules 1 Do not force a great number of syllables on a smaller number of notes.

for all composers 2 Count the dot as one with its note.
3 Since the ligature receives only one syllable, which has to be set to its

first note, this syllable has to be held out for all of its notes.
4 If several notes appear on the same pitch, each one of them receives

its own syllable.
5 The first syllable goes to the first note, the last syllable to the last note.

Discretionary rules 1 The syllables of each penultimate or antepenultimate, provided they
of the older generation are accented, may take on several semiminims.

of composers 2 An isolated semiminim very often receives a syllable, and in this case
the following note, too, takes a syllable.

3 If two notes, minims or semiminims, follow a dot and their value taken
together equals that of the dot, neither they nor commonly the note
following them receive a syllable.

4 At times two minims or semiminims take one syllable, which is applied
to the first note and held out for the second.

5 If many semiminims or smaller notes go together they receive only one
syllable, which comes under the first note.

Additional discretionary 1 All minims and notes larger than a minim receive a syllable.
rules of the younger 2 A series of semiminims or smaller notes, however many they may be,

generation of composers receives one syllable only.
3 The note following immediately upon the semiminims or fusae,

whatever its value may be, partakes of the same syllable as the
preceding series of semiminims.

4 Repetition of text should be shunned, more, however, that of single
words than that of sentences.

5 Short syllables should take a short note, long syllables a long note.

Figure 2. Stocker’s rules for text underlay in De musica verbali libri duo (c. 1570;
translated in Rotola 1988).

*

* *

thesis arsis
Tactus

*

* *

thesis arsis
Tactus

minim level

semiminim level

* = “the principal one”

Figure 3. Schematic representation of Stocker’s conception of hierarchical
mensural rhythm, Part 1.  The timespan represented here is a single breve
measure, i.e. two equivalent semibreve measures.
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But Stocker goes even further, as is evident from the following passage
(rendered visually in Figure 4):

Symphonistae [i.e., composers] are customarily especially careful that a
dissonance not occur with minimae that occupy the first place of the
tactus, that is, that are sung on the thesis of the tactus, and with
semiminimae that present themselves first on either the thesis or arsis of
the tactus. In a phrase, those notes obtain the foremost place that are
situated on the odd place in the measure. The other notes are often not
taken into account and are linked with any of them in any way. And so, no
syllable, it seems, should be granted to these [other] notes, which are of
practically no importance (translated in Rotola 1988: 219).

minim level

semiminim level

thesis arsis
Tactus

thesis arsis
Tactus

1 2 3 4 5 6 7 8

1 2 3 4

semibreve level
( = tactus minor)

breve level
( = tactus maior)

breve measure

Figure 4. Schematic representation of Stocker’s conception of hierarchical
mensural rhythm, Part 2.

A little later, he says,

[A note on an even place in the measure] is customarily reckoned to be . . .
[an] accessory and supplement [to a note on an odd place in the measure]
—because it supplements the tactus, and therefore occupies the same
syllable as the first note (translated in Rotola 1988: 221).
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These statements reiterate and clarify the hierarchical relationship among
different mensural positions. Odd places in the measure obtain the foremost place,
so in a string of four minims filling out a breve measure, the first and the third
would be reckoned as the principal ones, and in a string of eight semiminims, the
first, third, fifth, and seventh would be reckoned as the principal ones. This
hierarchy precedes the question of text setting and is also determinant in relation
to it. Syllable placement is dependent on rules for the rhythmic treatment of
consonance and dissonance, which in turn reflect systematic mensural hierarchy.
Words like “principal” and “foremost” indicate a stronger function, and phrases
like “not taken into account” and “of practically no importance” identify a weaker
function. Stocker’s discussion, therefore, constitutes a formulation of a hierarchy
of stronger and weaker positions on different mensural levels. It is striking that
Stocker’s formulation occurs in the context of text underlay, since that illustrates
the relevance of syllable placement to questions of meter.

A systematic analysis of motets

Stocker’s formulation in terms of syllable placement and dissonance treatment is
part of a broader web of perceptual cues that can be demonstrated through
systematic analysis of the musical style. As detailed in Figure 5, the chosen
sample for analysis is a collection of seven settings of the Pater noster by three
mid- to later-16th-century composers. All are written in the mensuration of
tempus imperfectum diminutum, or “cut-c,” a common mensuration in the 16th
century in which each type of note value is subdivided in duple proportion. These
motets, based as they are on a single text, do not represent a random sample, but
for present purposes they are broadly representative of the “younger generation”
projected by Stocker. A typical passage from the sample, taken from one of
Palestrina’s settings (item 6 in Figure 5, is shown in Example 1).

1) Adrian Willaert.  6 voices.  1542.
2) Adrian Willaert.  4 voices. 1545.

3) Orlando di Lasso.  6 voices.  1565.

4) Orlando di Lasso.  4 voices.  1573.

5) Orlando di Lasso.  6 voices.  1585.

6) G. P. da Palestrina.  5 voices.  1575.

7) G. P. da Palestrina.  8 voices.  Date unknown.

Figure 5. Musical sample: Pater noster settings by three composers of Stocker’s
“younger generation.”
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Example 1. Excerpt from Palestrina’s Pater noster, 1575.
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The Humdrum Toolkit (see Huron 1995), a set of encoding conventions
and software tools developed for the computerized analysis of music, was used to
analyze the sample. For practical considerations, the encodings were based on
modern editions of the motets. This raises the possibility of methodological
circularity, such that an analytical interpretation of the style would be based on an
edition whose text underlay may be based on the editor’s interpretation of the
style. To reduce this possibility, the editions were selectively checked against the
early prints upon which they were based. The careful alignment of notes and text
in certain prints renders the underlay patently obvious. In other prints with less
obvious underlay, the editions generally underlay the text according to the
practice of the time encapsulated by Stocker. In short, since the editors transmit
an underlay that is clear from the original and/or that conforms to Stocker’s rules,
it seems that no systematic bias will have been introduced into the results through
the use of modern editions.

A hierarchical sense of stronger and weaker position is not created solely
by dynamic accent. Even a performance devoid of dynamic accent, whose status
is unclear in 16th-century performance, would contain many perceptual cues that
create a sense of systematic hierarchy. Perhaps the most basic cue is simply the
placement of note onsets. With Humdrum, it is a simple enough matter to count
the notes that begin in various positions within the basic mensural unit of the
breve. Figure 6 presents the results of such a tally for the Pater noster sample. 

Legend:  b = breve; sb = semibreve; m = minim; sm = semiminim; f = fusa.
All positions except those on the fusa level are also labelled numerically for
ease of reference in subsequent figures.
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Figure 6. Note onsets across mensural positions in the Pater noster sample.
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The various abbreviations on the horizontal axis refer not to duration as such, but
rather to mensural position; this analysis counts the notes of whatever duration
that begin in the specified positions. Higher-level positions subsume the lower-
level positions with which they coincide. Thus on the lowest level, every other
fusa position is subsumed under semiminim positions, which in turn are subsumed
under certain minim positions, and so on. The figure also establishes a numerical
labelling that will be used in subsequent figures. The interpretation of these data
becomes clear as different strata of note onsets emerge: breve and semibreve
positions share the highest stratum, and intervening minim, semiminim, and fusa
positions appear in distinct, successively lower strata. This concurs with any
conception of meter that invokes a recurring pattern of strong and weak positions
on multiple levels.

The following analyses focus on the function of textual accent in
contributing to a perception of hierarchy. Stocker’s discussion, as detailed earlier,
deals extensively with text underlay but does not specifically address the
mensural placement of accented versus unaccented syllables, so one is left to
investigate the music itself in this regard. One might hypothesize that accented
syllables tend to begin on stronger mensural positions and unaccented syllables in
weaker positions. In music of the common-practice era, such a positive correla-
tion between textual accent and strong position is all but taken for granted, but
this relationship has not been rigorously explored in pre-common-practice music.

Before testing this hypothesis, a brief review of the rules of Latin
accentuation is in order (see Figure 7).

# of syllables penult-accented antepenult-accented

2 pá - ter

3 in - dú - cas lí - be - ra

4 sa - lu - tá - re di - mít - ti - mus

5 ten - ta - ti - ó - nem de - bi - tó - ri - bus

etc.

Figure 7. Latin accentuation: multisyllabic words are either penult-accented or
antepenult-accented.

Each multi-syllabic Latin word has an accent on either the penultimate or
antepenultimate syllable. The placement of this accent depends ultimately on the
configuration of vowels and consonants, but the details of this need not be
discussed here. Since a two-syllable word has no antepenult, the accent necessari-
ly falls on the penult, that is, on the first syllable. Monosyllabic words may or
may not possess an accent, depending on the word, and secondary accents may
occur on earlier syllables in words of four or more syllables. For the sake of
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perspicuity, however, monosyllabic words and secondary accents will not play a
role in this analysis. An expanded treatment of this topic would need to take such
cases into account.

The key syllables are the penults and antepenults, one being accented in
all multisyllabic words and the other unaccented. Figure 8 tabulates all the
musical settings of antepenult-accented words of three to five syllables in the
sample (no words of more than five syllables occur in the text of the Pater
noster), as distributed across the various mensural positions. To maintain visual
clarity, semiminim occurrences have been subsumed under minim occurrences,
since so few syllables occur in semiminim positions. This figure shows that
accented antepenults tend to begin on stronger mensural positions, while their
companions, the unaccented penults, tend to begin on weaker positions.

Figure 9 presents the results of the same type of analysis for penult-
accented words of three to five syllables. The trend is precisely opposite of that
found in the previous figure: accented penults tend to begin on stronger mensural
positions, and their companions, the unaccented antepenults, on weaker positions.
These results provide unequivocal evidence of the positive correlation between
textual accent and strong mensural position in this representative sample.

In light of these results, final syllables present something of a surprise, as
illustrated in Figure 10. Final syllables are unaccented according to the rules of
Latin accentuation, but in three- to five-syllable words, the final syllables tend to
begin on stronger positions. This runs counter to the hypothesis, and suggests that
word-finality also correlates with strong mensural position, a correlation that can
trump the unaccented status of final syllables. Such a special status for word-
finality explains the setting of two-syllable words, as shown in Figure 11. Here
one encounters a seemingly counter-intuitive situation in which both syllables
tend to begin on stronger mensural positions.

Having demonstrated the positive correlation between textual accent and
strong mensural position in these motets, with a duly noted exception for final
syllables, attention may be given to the relationship between textual accent and
two other forms of musical accent, namely agogic (or durational) accent and
melodic accent. Figure 12 presents the results of a calculation of the mean
duration, in minim units, of all syllable settings sorted according to different word
lengths and accent classes. (It should be noted that no examples of penult-
accented four-syllable words, i.e. “4p,” occur in the Pater noster text, though they
certainly do occur in the Latin language.) This calculation does not differentiate
between syllabic and melismatic settings, because the focus is on syllable duration
rather than on note duration as such. In this figure the penults and antepenults are
indicated as being textually accented or unaccented, depending on the word class.
Two trends are apparent from this figure: first, there is an alternation between
longer and shorter durations; second, as might be expected, accented syllables
tend to receive the longer durations and unaccented syllables the shorter ones. The
average duration of all syllables is 1.86 minim units, which means that the
alternation is due as much to the shorter-than-average setting of unaccented
syllables as to the longer-than-average setting of accented ones. Note also that the
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quality of word-finality seems to extend the duration of final syllables beyond
what might be expected from their unaccented status. As a case in point, consider
the results for antepenult-accented four-syllable words, line 4a in the figure:
antepenults average 2.35 minims, penults average 0.94 minims, and finals average
agogic accent discussed above.

Figure 12. Mean duration in minim units for syllables in each word class
(incorporating both single notes and melismas). The numbers 1 to 5 on the
y-axis indicate number of syllables; the letters ‘a’ and ‘p’ indicate
antepenult-accented and penult-accented words, respectively. Black and
white boxes indicate accented and unaccented syllables, respectively.
Mean duration of all syllables is 1.86 minim units.

Finally, consider melodic accent, by which is meant the features of
melodic contour that tend to make a particular note stand out from its neighbors.
The complexity of this process has prevented any single definition or model of
melodic accent from becoming universally recognized. For present purposes, a
model of melodic accent derived experimentally by Joseph Thomassen (Institute
for Perception Research, Eindhoven, The Netherlands) will be used (Thomassen
1982). The scope of this article prevents an explanation of the model, but suffice
it to say that it has been shown to conform more closely than any other model to
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musical practice across many repertoires (Huron and Royal 1996). Thomassen’s
model assigns a melodic accent value between 0 and 1 to each note. Figure 13
shows the mean melodic accent value for the last three syllables of all three- to
five-syllable words in the motet sample. In the case of a melismatically-set
syllable, only the first note was taken for the calculation. The figure reflects the
fact that accented syllables tend to possess a stronger melodic accent than
unaccented syllables. The quality of word-finality appears to exert a partial
influence here as well: final, unaccented syllables tend to possess a melodic
accent that falls somewhere between the values of the preceding penults and
antepenults. In general, one can observe that melodic accent correlates positively
with textual accent, which in turn correlates positively with both agogic accent
and strong mensural position.
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Figure 13. Mean melodic accent for the last three syllables of all three- to five-
syllable words (N=709), using Thomassen’s experimentally-derived model of
melodic accent (values range between 0 and 1).

As a way to summarize the relationships among mensural position and the
various accent types (textual, agogic, and melodic), a Pearson’s product-moment
correlation coefficient (r) for each possible pairing was determined (using key
syllables only—penults and antepenults of three- to five-syllable words). Figure
14 shows the resulting correlation matrix. All pairs are positively correlated, with
p < 0.0001 for each. The p statistic indicates, on a scale of 0 to 1, the probability
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that the correlations are the result of chance. The very low probabilities in this
case suggest that the correlations are due to significant relationships among
mensural position and accent types rather than to chance.

mp textual agogic melodic
mp [1] +0.602 +0.383 +0.221

textual [1] +0.504 +0.392

agogic [1] +0.250

melodic [1]

p  < 0.0001 for each pair

Figure 14. Correlation matrix for mensural position (mp) and textual, agogic, and
melodic accent (key syllables only—penults and antepenults of three- to five-
syllable words).

The foregoing analysis has demonstrated hierarchical regularities in the
distribution of note onsets and various types of accent. By maintaining an overall
focus on textual accent, this study has attempted to draw textual accent into the
core of an understanding of rhythmic perception. Patterns of strong and weak
syllables, along with agogic and melodic accents, contribute to the perceptible
arrangement of strong and weak positions in the measure. Syllable placement both
reflects metrical hierarchy and abets it.

A modern theory of metrical perception

This study will conclude by drawing a connection between the foregoing
analysis and broader issues of auditory perception and cognition. In recent
decades, a great deal of experimental work has been done on how human listeners
attend to and make sense of the complex temporal structures found in music. This
research represents a treasure trove for the study of early music. A salient
example is Dynamic Attending Theory, developed on the basis of numerous
experiments with human listeners (e.g. Jones and Boltz 1989, Large and Jones
1999, Barnes and Jones 2000, Jones et al 2002, among others). This theory claims
that listeners dynamically direct pulses of attentional energy toward specific
points in time, with more attention directed to points in time where more salient
events are expected to occur. The amount of attentional energy is distributed
according to patterns emerging from the music itself, which may include patterns
of note onsets as well as patterns of various types of salient events such as textual,
agogic, and melodic accents.
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This theory suggests a cognitively-oriented definition of meter as the
pattern of temporal expectations created by music and internalized by listeners.
These expectations have two interacting sources. First, as a piece of music
unfolds, certain expectations form on the basis of the immediately past experience
with that particular piece; these are called veridical expectations. Second, the
piece is heard in the context of schematic expectations, which are formed on the
basis of all past experience with listening to the style expressed by the current
music. Schematic expectations are in turn conditioned by each new listening
experience. Since each individual possesses a different constellation of past
experiences, each will hear the music in a uniquely personal way.
No single cognitive schema for meter exists. Rhythmic expectations may be as
multifarious as music itself. Thus, to argue that 16th-century vocal polyphony is
metrical is not to impose an interpretive straitjacket that equates the rhythm of
early music with that of common-practice music. Meter simply reflects a
widespread cognitive strategy for apprehending the temporal structure of music.
Of course one cannot climb into the heads of 16th-century listeners to see if one
experiences their music in the same way they did. Lacking such direct evidence,
one may attempt to infer similarity of mental process on the basis of documents
and artifacts. One such document, Stocker’s treatise, and several such artifacts,
the Pater noster motets, seem to provide evidence consistent with the notion that
a certain listening strategy has persisted across the centuries—a metrical strategy
characterized by the distribution of auditory attention according to a systematic
hierarchy.
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