
Chapter 8

Bisyllabic Occupancy of Metrical Position
as a Perceptual Problem

One possible measure of the usefulness of a model is its ability to explain further
phenomena, for the explanation of which it was not initially designed. Until now,
we have considered instances in which one position corresponded to one syllable. It
is remarkable that our model may also suggest an explanation for the phenomenon
traditionally called synaloepha (bisyllabic occupancy of metrical positions). In other
words, we are speaking of verse instances in which there are more syllables than
metrical positions available. Consequently, to some metrical positions more than
one syllable must be assigned. In some instances editors “recommend” the “elision”
of a weak vowel, by substituting for it an apostrophe in print. But in many in-
stances, the full “redundant” syllables are printed.

I have claimed throughout the present study that careful articulation of phonemes
and clear grouping of syllables may be an efficient means for saving mental process-
ing space required for the perception of the sequence of regularly alternating weak and
strong positions wherever they conflict with the sequence of irregularly alternating
stressed and unstressed syllables. In other words, one must resort to grouping and
over-articulation for the perception of the one-to-one correspondence of syllables and
metrical positions. Where two syllables must be assigned to one metrical position,
that is, where the one-to-one correspondence must be prevented, under-articulation of
the intervening syllable boundary and over-articulation of the second syllable’s
boundary might facilitate the perception of rhythmic regularity. There arises the
question whether these articulatory manipulations are left entirely to the performer’s
discretion, or whether there are certain phonetic conditions for synaloepha which, in
turn, may determine the nature of the performance.

Consider the following lines from Antony and Cleopatra IV. xiv., and Hamlet:

1.  I have lived in such dishonor that the gods

2.  I am conqueror of myself. Thou art sworn, Eros

3.  Even such a body: here I am, Antony

4. Weep for my pardon. So it must be, for now

5.  Eros! — I come, my queen. — Eros! stay for me

6.  May be the devil; and the devil hath power
To assume a pleasing shape; yea, and perhaps(Hamlet II. ii.)
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The Halle-Keyser theory has discovered the “method” in this “madness”.  A met-
rical position may be actualized by two syllables under the following conditions:

I. Where the syllables consist of two adjoining vowels, irrespective of word
boundary, or where they are separated by a liquid or nasal or h or, from the early
sixteenth century onwards, by a voiced fricative (cf. Halle and Keyser, 1966:
209; Freeman, 1969: 197-198).

II. “An unstressed or weakly stressed monosyllabic word may constitute a single
metrical position with a preceding stressed or unstressed syllable” (Halle and
Keyser, 1966: 212).

All the lines in excerpts 1-6 and many more, can be accounted for by Condition I.
Notice that the words Eros and devil occur in the same lines (excerpts 5-6) twice,
once corresponding to two positions and once to a single position. Some instances
are analogous to certain widespread forms of contraction, as I’ve, I’m, you’re. This,
however, does not mean that I have, or I am (1, 2, 3) are to be contracted. Halle and
Keyser rightly insist on various occasions that two syllables which constitute a sin-
gle position are to be pronounced as two syllables (I shall return to this issue in a
moment). There is a traditional stock of bisyllabic words which most frequently oc-
cur in a single position, as “even, heaven, seven, power, tower, spirit, devil, evil,”
etc. Some of these words cannot be pronounced as a single syllable, even though the
editor may omit one of the vowels, as in “Heav’n”. It will be observed that all of
these instances conform with Condition I. And so does “many a”, which most fre-
quently occupies two positions in iambic verse.

I must confess, I am somewhat reluctant to accept Condition II as “restriction”.
Considering the frequency of “unstressed or weakly stressed monosyllabic words pre-
ceded by a stressed or unstressed syllable” in the English language, it would mean
that “almost anything goes”. This condition (supplemented with Condition I) would
exclude very little from what would be included in a condition like “a metrical posi-
tion may be actualized by two syllables under the condition that there is an extramet-
rical syllable preceding the last strong position”.

Even Condition I, which I find most explanatory, appears at times rather too
strong to account for certain lines. Consider, for instance, excerpt 6; in its first line,
any one of three pairs of syllables may be assigned to one position under Condition
I, and an additional pair (“and the”) under Condition II. In Wordsworth’s Westminster
Bridge sonnet too there is some uncertainty: correspondence of syllables to metrical
positions may be established by bisyllabic occupancy of one of two positions: either
the two contiguous vowels of “theatres”, or the vowels separated by a sonorant in
“towers”, are to be assigned to a single position.

7. Ships, towers, domes, theatres and temples lie

8. Ships, towers, domes, theatres and temples lie
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Either option would result in a reading that sounds relatively natural.
Halle and Keyser (1966: 206-207) raise a question of the highest importance; in a

surprise move, however, they beg it:

One consequence of assuming a one-to-one relationship between constructs
and their phonetic realizations is to confuse two issues which ought to be
kept clearly apart. The first issue is what constitutes the metrical structure
of a given line. The second issue is how a given line should be performed.
Thus when Paull Baum (Chaucer’s Verse [Durham, N.C.] p. 65) comments
on a line like:

Wyde was his parisshe and houses fer asonder (A. Prol. 491)

asking whether it is better to “squeeze parisshe down to one syllable than to
welcome the anapest”, he is confusing the issues. The question of squeezing
parisshe down is a question of performance. We shall say nothing here
about how this and similar lines are to be performed. Rather we shall con-
sider only the first issue, namely whether there is some systematic way of
determining what syllables may occupy a single position from a metrical
point of view.

Now, I agree with Halle and Keyser that two different issues are involved here,
which ought to be kept clearly apart. I also agree that their Condition I is essential
for a structural description of such a line; that is, the two vowels of parisshe, sepa-
rated by a sonorant, may and do constitute a single metrical position (and that with,
e.g., pettish the situation might be different). I also agree that any description of this
line must be such as to leave open both options: to “squeeze down” the two sylla-
bles into one and of pronouncing the word as bisyllabic. But I claim that “to say
nothing here about how this and similar lines are to be performed” is not to keep the
two issues clearly apart, but rather to suppress one of them.

I believe, with Halle and Keyser, that determining what syllables may occupy a
single position must be prior to determining how these syllables should be per-
formed. However, this is no one-way relationship between structure and performance
(and this is one of the basic assumptions of the present study). Certain syllables
may constitute a single position precisely because they can, though need not, be per-
formed in a certain way. The relevant phonemes: vowels, sonorants, h, and voiced
fricatives, have a common feature of performance: continuity. The property shared
by pairs of syllables like “heaven... I have... I am... devil... many a... tower...
spirit” etc. is that there is no stop between them and, except /h/, the transition
between vowels has an element of periodicity. Unlike, e.g., “sticky”, the transition
from one vowel to another may be smoother, without a clearly marked boundary be-
tween the syllables. In metrically complex lines, as we have seen, there is some-
times a need for careful articulation in order for metrical positions to be perceived. In
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the present issue, the converse appears to be the case. If e.g. “Heaven” is emphat-
ically articulated only at the beginning and the end of the word, it will not indicate
two metrical positions, although it is perceived as two syllables. When, on the con-
trary, “Heaven” is performed in the same way where there is a one-to-one correspon-
dence between syllables and positions, it is likely to result in some feeling of in-
completeness.

Halle and Keyser present some evidence against such an interpretation of Condi-
tion I. Consider:

9. Does pay thy labour quickly; go. Off, pluck off
(A&C, IV. xiv)

Here the two “adjoining” vowels are separated by a major syntactic boundary (full
stop). Uninterrupted continuation is out of the question.

An even more poignant demonstration of their point would be:

 10. Goneril: And dotage terms so.
Lear:       O sides, you are too tough (Lear:, I. iv.)

Now, it seems to me that this example stretches far beyond its capacity the type
of explanation that “the poet internalized a rule”, according to which two adjoining
vowels may constitute a single position, and he applies it even when the two vow-
els occur in different sentences, or even when spoken by different actors. In order for
a category to have explanatory power, adequate distinctions must be made. We have
seen that the transition between two adjoining vowels may have fluidity in common
with the transition between two vowels separated by a liquid or nasal or voiced frica-
tive consonant or /h/. On the other hand, in two pairs of two adjoining vowels,
transition may be quite different: it may either be fluid or involve a hiatus (glottal
stop). A glottal stop is the speech sound we insert before “aim” when we say “I said
‘an aim’ not ‘a name’”. The similarity between fluid transition and glottal stop is,
then, mainly typographical (in Hebrew, for instance, glottal stop is a phoneme, and
is graphically indicated by an aleph). Lear’s “O” begins, in fact, not with a vowel
but with a glottal stop. If excerpt 10 is evidence of the internalization of any rule, it
must be evidence of the internalization of a typographical rather than a linguistic
rule. This would run against one of the most basic assumptions of the Halle-Keyser
theory.

To understand the mechanism underlying bisyllabic constituency in which the
two “adjoining” vowels occur in different sentences or are spoken by different actors,
it is important to realize that there are lines which cannot be explained by the Halle-
Keyser Conditions, as
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11. With ships made cities, condemn myself to lack
 w s w s w s w s w s

(A&C, IV. xiv)

It would appear that there is an altogether different kind of condition under which
extrametrical syllables may occur in a line: when two syllables that are to be as-
signed to the same position are separated by a major syntactic boundary (usually at
the caesura). The syntactic boundary and, a fortiori, the distribution of the line be-
tween two actors, are not a concession but the very reason for accepting an extramet-
ric syllable. They may be conceived of as an “instruction”, or at least “permission”,
for “over-articulating” the break; diverting the focus of attention from a higher to a
lower rhythmic unit (from the line to the hemistich). In each hemistich, the regular
alternation of weak and strong positions is preserved. The occurrence of two sylla-
bles in the place of one does not interrupt the continuous flow of the line; continu-
ity is interrupted by caesura (the same principle allows an extrametric syllable after
the last strong position of a line). Though incidentally containing a “hiatus”, ex-
cerpts 9 and 10 appear to be instances of this same principle. One may wonder how
many of excerpts 1-6 would be explained by this condition rather than by Condition
I. Or does redundancy of Conditions facilitate the rhythmical performance of a line
with an extrametrical syllable?

Let us introduce the issue at stake by a detailed discussion of line 14 of Shake-
speare’s Sonnet 4, as read by three leading British actors. Most editions assign
“used” to two positions, as in excerpt 12; this in turn requires the elision of one
vowel in “th’executor” or, alternatively, the assignment of two syllables to one po-
sition. Such an alignment of syllables with metrical positions allows all stressed
syllables to occur in strong positions, and a comfortable caesura after position IV.
But some leading British actors, most notably John Gielgud and the the Marlowe
Society, align syllables with metrical positions as in excerpt 13, involving them in
a rhythmic tour de force (see Chapter 4). Simon Callow, by contrast, performs the
line as indicated in excerpt 12 (as we shall see, the elision is not unambiguous in
Callow’s reading either). Here we shall be concerned only with the issues involved
in the performance of “the executor”.
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Figure 1 Pitch plot of “th’eg” in Callow’s reading
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12. Which, úsèd, líves th’exécutor to bé.
w s w s w s w s w s

13. Which, ús’d, líves the exécutor to bé.
w s w s w s w s w s

The foregoing discussion suggests that where some editions mark “th’executor”,
one need not elide in actual performance the vowel of the article; one may, rather,
pronounce two vowels, and one may assign two syllables to one metrical position.
That is, according to Halle and Keyser, Callow too could pronounce here two sylla-
bles and indicate only one metrical position; but only, we should add, if he per-
formed them in a certain way.

2.258 A1:0.525 A2:2.783

Fo 

A

Cal

Log

Set
60

75

90

105

120

135

150

165

180

195

Hz

Figure 2 Pitch plot of “the eg-” in Gielgud’s reading

We have, then, three readings of “the executor”. Callow treats  “the eg-” as corre-
sponding to a single metrical position, perhaps by way of elision; Gielgud and the
the Marlowe Society pronounce two distinct vowels. When, however, we listen care-
fully to these readings, we find that this straightforward description suits only Giel-
gud’s reading without qualification. In Callow’s reading it is difficult to tell what
exactly we are hearing. When we isolate in the sound wave the portion for “th’eg-”,
we hear only a straightforward single vowel. When, however, we isolate the portion
for “th’exec-”, we hear in the first unit two somethings; the one syllable is some-
how turned into two. It is difficult to call it two vowels; still, it is somehow more
than one. In the the Marlowe Society’s reading one clearly hears two vowels; still,
some rhythmic incompleteness is experienced at the syllables “the eg-”. More careful
listening suggests that the boundary between the two vowels is under-articulated,

Reuven Tsur
Listen to sound file
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that is, they are somehow run one into the other, so to speak. As a result, one has
an uneasy feeling that a metrical position is missing here.

In Callow’s reading, the spectrogram of “th’eg-” shows unambiguously one
vowel only (Figure 4). A look at the intonation curve in this reading (Figure 1) sug-
gests that the solution of the riddle may be that it is the elaborate intonation curve
that suggests two units (in certain conditions) even though there is, clearly, only
one vowel. 1
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Figure 3 Pitch plot of “the eg-” in the Marlowe Society’s reading.

The spectrograms indicate that in Callow’s reading the lips’ aperture stays more
or less steady, whereas in Gielgud’s and the the Marlowe Society’s reading there is a
smooth transition of the aperture from one vowel to the other, very much like a
diphthong (Figures 5 and 6). One cannot speak here of under- or over-articulation at
the transition. In both instances transition appears to be equally smooth.

We have here, then, three readings with three different types of correspondence be-
tween syllables and metrical positions: in Callow’s reading there is one syllable
(which sounds somehow like two), corresponding to one metrical position; in the
the Marlowe Society’s reading there are conspicuously two vowels and syllables,
which curiously correspond to one metrical position; finally, in Gielgud’s reading
there are conspicuously two vowels, which conspicuously correspond to two
metrical positions.

1 In all the ensuing graphs, the markers indicate boundaries between phonemes.

Reuven Tsur
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Figure 4 Spectrogram of “s th’ex-” in Callow’s reading

The clue to the mystery appears to reside in two aspects of the speech signal: the
shape of the intonation curve, and the articulation of the boundary at /g/. The elabo-
rate curve in Gielgud’s reading reinforces the impression of two clearly articulated
vowels; a similarly elaborate curve in Callow’s reading suggests that the one vowel
is somehow more than one. In the Marlowe Society’s reading, on the contrary,  the
intonation curve emphasizes precisely the smooth continuity of the two vowels.
When carefully listening to “th’egz-” in Callow’s reading, one notices that some-
thing important happens at the /g/. It is somehow more conspicuous than in Giel-
gud’s and the Marlowe Society’s readings, as if the reciter were lingering and gath-
ering strength, in order to make a big leap on to the next syllable. This can be ex-
plained by the length of the /g/ relative to the preceding vowel(s). In Callow’s read-
ing, the one vowel is 83 msec long, whereas the /g/ is 94 msec long; in the
Marlowe Society’s reading, the duration of the vowels is 105 + 55 msec long re-
spectively, whereas the /g/ is 77-msec-long; in Gielgud’s reading, the duration of the
vowels is 133 + 96 msec long respectively, whereas the /g/ is 84 msec long. In
other words, in Callow’s and in the the Marlowe Society’s reading, /g/ is consider-
ably longer than the /ε/ of “executor”; in Gielgud’s reading, by contrast, it is shorter
than any one of the two vowels. That is, the prolonged /g/ tends to foreground the
position boundary and to herald a new start, indicating a single position.

Reuven Tsur
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It will be recalled that according to the present conception the listener has to infer
from the stream of speech both the syllable boundaries and the position boundaries.
When metric complexities arise, clearer articulation is required, so as to enable the
listener to infer both the linguistic units and the sequence of regularly alternating
weak and strong positions in their one to one relationship. In the case of bisyllbic
occupancy of metrical position, one would expect two kinds of manipulation: under-
articulation of the boundary between the two syllables that occupy one position, and
over-articulation of the boundary at the end of the second syllable (and of the metri-
cal position). In the case of “the eg-”, the syllable boundary to be overarticulated oc-
curs in mid-word, which makes things more difficult. The prolongation of /g/ in
Callow’s and the the Marlowe Society’s readings contributes to this over-articulation
in two different ways. The mere prolongation of the consonant is perceived as an
over-articulation of the syllable boundary; the same prolongation indicates that a
new start is to be expected after it. Thus, the syllable boundary is over-articulated; at
the same time continuity is preserved.
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Figure 5 Spectrogram of “the eg-” in the Marlowe Society’s reading

As for the Marlowe Society’s reading, it is difficult to tell whether and to what
extent the boundary between the two adjacent vowels is under-articulated; perhaps it
isn’t at all. At any rate, the transition between them is smooth, and the vowels are
shorter in this reading than in Gielgud’s. But the main (dis)credit for generating a
perceptually appreciable bisyllabic occupancy of one metrical position in this

Reuven Tsur
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reading goes to the intonation contour: unlike in the other two readings, the two syl-
lables are assigned one smooth intonation contour; what is more, it has the shape of
a terminal contour, typically used for over-articulating phrase and sentence bound-
aries. It is quite possible that the over-articulation of this boundary causes the
smooth transition between the two vowels to be perceived as under-articulation. One
of the essential assumptions of the present study is that violations on small-scale
levels can be tolerated, as long as the unity and integrity of the units at higher levels
is preserved; that is, as long as the boundaries of the unit above are clearly articu-
lated, and return to regularity. In the present instance, the assignment of two sylla-
bles to one metrical position violates regularity; but this can be tolerated as long as
the transition between the two syllables is perceptually smooth, and the boundary of
the second syllable is over-articulated, over-articulating, by the same token, the
boundary of the metrical position. Such a performance shifts attention away from
the syllables that are two, to the position that is one. In the final resort, the bisyl-
labic occupancy caused damage to the perceived rhythm of the verse line; by the
same token, it helped us to discover the perceptual mechanism underlying bisyllabic
occupancy. That is why I spoke of (dis)credit.
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Figure 6  Spectrogram of “the egz-” in Gielgud’s reading
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“Power” Assigned to One or Two Positions

Now let us compare the word “power” as it occurs in DF’s readings at the end of the
run-on lines in excerpts 6 (from Hamlet) and 14 (from Paradise Lost):

6. May be the devil; and the devil hath power
To assume a pleasing shape; yea, and perhaps

14. Him the Almighty Power
Hurled headlong flaming from th’ethereal sky
With hideous ruin and combustion down
To bottomless perdition, there to dwell
In adamantine chains and penal fire,
Who durst defy th’Omnipotent to arms.

(Paradise Lost, I. 44-49)
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Figure 7 Envelope of “power” read by DF: token I from first reading of excerpt 14;

token II from 6; token III from second reading of 14.

The first token of “power” in Figures 7 and 8 is excised from a reading of excerpt
14, the second one from a reading of excerpt 6. In both passages it occurs at the end
of a strained run-on line, and both readings are by the same reciter. In the second
token, the two syllables clearly occupy a single metrical position; in the first one,
they clearly occupy two. Normally, at a line ending this should not disturb the
rhythmic flow of the poetic passage. But in this fluid run-on passage it arrests the
listener, and he perceives it as a disturbing element. This gave us an unusual chance
to chase down the very elusive difference between the two tokens of the same word,
with respect to their correspondence to one or two metrical positions. Intuitively,
this elusive difference had to do with three aspects of the perceived signal: the
relative duration of the words, the nature of the transition between the two vowels,
on the sonorant, and intonation contour. We also noticed some differences of sound
quality, but could not relate them significantly to our respective impressions of
mono- or bisyllabic occupancy of metrical positions.

Reuven Tsur
Listen to sound file

Reuven Tsur
Listen to DF's first reading of Quote 6

Reuven Tsur
Listen to DF's second reading of Quote 6
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Figure 8 Pitch plots of “power” read by DF: token I from first reading of excerpt 14;

token II from 6; token III from second reading of 14.

As for sound quality, both Figure 7 and the spectrogram colours indicate that
“power” in excerpt 6 has a more robust amplitude level, in its formants. As for rela-
tive duration, “power” in excerpt 14 is 561 msec long, in excerpt 6 only 498 msec
long. This difference may well have to do with the allocation of one or two syllables
to a position. As for the transition on the glide, it was so smooth in both delivery
instances that it was almost impossible to spot the boundaries between the three
segments. Though the spectrograms are rather clear, they provide little help, pre-
cisely owing to the smooth transition. The sound quality does change from segment
to segment, but the sounds blend so gradually into one another, that it is practically
impossible to draw the boundaries. In the token excised from the first reading of ex-
cerpt 14 we thought we could discriminate a distinct glide; in the reading excised
from excerpt 6 we weren’t sure we could. We still cannot rule out the possibility
that there is here no glide at all, but merely a transition from the rounded back vowel
to the unrounded front vowel. This transition from roundedness to unroundedness is
a feature shared with the glide /w/. After long trial and error we determined the
boundaries as shown in Figures 7 and 8, but with considerable uncertainty. In fact,
we are still not sufficiently certain that there is a discernible glide in the second to-
ken of “power”. This relative uncertainty is reflected by the measurements of the pu-
tative glides: 56 msec vs. 37 msec; and by the respective envelope plots of the two
tokens of the word, as shown in Figure 7. In the first token, amplitude level de-
creases on the glide, as opposed to the vowels; and two distinct amplitude “hills” are
indicated, underlying the two vowels. In the second token, though more robust on
the whole, the contrast of amplitude levels between the vowels and the putative glide
is minimal — the shape of the graph is more like a “flat top”. We had the impres-
sion that the second token compensates for the absence or impoverishment of the
glide by a smooth change of the intonation contour between the two vowels, while
the intonation contour of the first token is practically flat. This impression is borne
out by the pitch plots in Figure 8. This analysis indicates, then, that in excerpt 6
the reciter under-articulated the glide and the transition between the two vowels,
arousing an impression that the two syllables occupy a single position. The proper

Reuven Tsur
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articulation of the glide and of the transition in the first reading of excerpt 14, by
contrast, arouses an impression that the two syllables occupy two separate posi-
tions. The relative duration of the two tokens seems to reinforce this impression.
DF said he would read excerpt 14 a second time, and “take a longer breath”. As token
III of Figures 7 and 8 shows, this time he made efforts to adjust the two syllables to
a single position. The glide sounds extremely impoverished. Indeed, it is only 23-
msec-long; at the same time, the envelope plot of this token resembles that of token
II; and the intonation contour reflects a perceived slight change of pitch, the shift of
direction occurring exactly on the putative glide. In a second reading of excerpt 6 by
DF (Figure 9) we had the impression that “power” clearly corresponds to one posi-
tion; that there is no glide between the two vowels, only a smooth transition from
the rounded back vowel and the unrounded front vowel. Remarkably enough, the
amplitude contour is remarkably flat: it supports one rather than two perceptual
units.
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Figure 9 Pitch plot and envelope of “power”  excised from DF’s second reading of
excerpt 6

A word must be said about the use of intonation contours in manipulating the
alignment of syllables with positions. Intonation has no fixed “meaning”. It is,
rather, a highly flexible independent variable, that makes an elusive contribution to a
complex whole, sometimes merely tilting some delicate balance in a certain direc-
tion in an unpredictable manner. It is the whole that determines, in this respect, the
character of its parts. Sometimes intonation compensates for some missing element,
as in DF’s reading of the second token of “power”, or in Callow’s reading of
“th’eg-”. Sometimes it merely reinforces some distinction clearly made by elements
on some other level of the speech signal, as in Gielgud’s reading of “the eg-”. In the
Marlowe Society’s reading of the same sequence, it is intonation that bears the main
burden of blending the two distinct vowels and of over-articulating the position
boundary. In DF’s reading of the second token of “power”, by contrast, intonation
makes no appreciable contribution to the solution of the perceptual problem.
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Alternative Parsings

There are two more “redundant” syllables in excerpt 6. At the beginning of the sec-
ond line, the two syllables “to ass-” must be assigned to one metrical position; and
in the second half of the first line, for the three syllables “devil hath” only two met-
rical positions are available. We shall consider here three possible solutions to this
latter problem, with reference to DF’s first reading of excerpt 6, presenting the con-
siderations in favour, or against, each one of these solutions. Two of the solutions
concern bisyllabic occupancy of one metrical position; a third, more complex solu-
tion, relies on Condition III. First, a preliminary observation: under careful
discrimination on the computer, some phonetic entity, most probably a schwa, is
discerned in this reading between “devil” and “hath”. It is barely perceptible in the
continuous flow of reading. In fact, some native speakers of English, even with lin-
guistic training, could not perceive this extra sound. A similar intruding entity we
have already noted in the Marlowe Society’s readings of Shakespeare’s Sonnets (see
Chapter 5). Here it is, perhaps, merely an artifact of articulation, and seems to have
a well-defined purpose: to enable the clear distinction of the adjacent /l/ and /h/.

One parsing possibility, which I regard as of a fairly low probability, is to assign
the second syllable of “devil” and “hath” to one position. It is easier to assign two
unstressed syllables to one position than a stressed and an unstressed one; and each
one of the two consonants separating the two vowels occurs in Halle and Keyser’s
list of consonants that may separate two vowels occupying one metrical position.
One consideration against this possibility concerns the fact that there are here two of
these consonants. Moreover, it is extremely difficult to co-articulate them. Indeed,
there appears to be a lowly articulated sound inserted between them, perhaps /e/, fa-
cilitating the clear articulation of the two adjacent consonants.

The second parsing possibility is to assign the two syllables of “devil” to one
metrical position. This possibility is supported by a general preference to observe
word boundaries, if possible. Another consideration concerns the putative /e/ that in-
trudes between the two words, separating /l/ from /h/ so as to facilitate their clear ar-
ticulation. On the one hand, as I have said, it separates the two words; at the same
time, it contributes to a clear articulation of the word-final /l/. As the foregoing con-
ception suggests, we may expect that the transition between the two vowels, on the
voiced fricative, should be under-articulated, and the word boundary coinciding with
the position boundary should be over-articulated. The intruding /e/ contributes pre-
cisely to this over-articulation. A comparison between the two tokens of “devil” oc-
curring in this line might illuminate several aspects of the issue. The syllables of
the first token are alleged to be assigned to two positions, those of the second one to
one position. Some conspicuous differences, however, appear to be determined by
the different syntactic positions of the two tokens. The first token of “devil” is con-
siderably longer than the second token; and each one of its segments is longer than
its counterpart. This might be taken as a sign of the alignment of the second token
with only one position, including an under-articulation of /v/. However, this
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difference can be predicted from the different syntactic positions of the two words
(the first token conveys new information, the second—old). This is also true of the
intonation contours as shown in Figures 11 and 12. The intonation curve assigned
to the first token is a terminal contour, before a major syntactic boundary and a
caesura. The word sequence “devil hath” is assigned what Knowles calls “an
internally defined prosodic pattern”. Now, if we may infer a principle from the
foregoing instances, the evidence from the amplitude contours shown in Figure 10 is
quite telling. The “valley” shown on /v/ is much less deep in the second token than
in the first one; but still there are two conspicuous “hills” underlying the two
syllables. The second token of “devil” is, on the whole, less articulated than the first
one; and so is the transition: pretty well—though less clearly—articulated.
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Figure 10 Envelope of the two tokens of “devil” in DF’s first reading of excerpt 6.
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Figure 11 Pitch plot of the two tokens of “devil” in DF’s first reading of excerpt 6.

Before going on to the third kind of solution, I will examine a second reading of
excerpt 6 by DF. Here there is no intruding /e/ between /l/ and /h/. To prevent ar-
ticulation difficulties, the /l/ is considerably under-articulated, and “run” into the /h/.
The pitch curves shown in Figure 12 assign a terminal contour to the first token of
“devil”, and another one to the second token of the word, emphasizing that it is made
up of two units. And so does the amplitude contour shown in Figure 13. Careful lis-
tening to both readings left us with an uneasy feeling that a bisyllabic-occupancy ac-
count does no justice to them. An altogether different account seems to suit them
much better.
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Figure 12 Pitch plot of the two tokens of “devil” in DF’s second reading of excerpt 6.

0.290 A2:0.799 A1:1.089
Env

A

Cal

Log

Set
0

2

4

6

8

Volt

de v il de v il
Figure 13 Envelope of the two tokens of “devil” in DF’s second reading of excerpt 6.

It would appear that these performances of this line, involving the two tokens of
“devil”, can be accounted for by two principles ignored or rejected by Halle and
Keyser. As I suggested above, Condition III was all too easily overlooked by Halle
and Keyser, because the relevant verse lines could be forced into one or the other of
their categories. Consider the following instances.

9. Does páy thy lábour quíckly; gó. Óff, plúck óff (A&C IV. xiv)
w s w s w s w s w s

10. Goneril: And dotage terms so.
Lear: O sides, you are too tough (Lear, II. iv)

11. With shíps máde cíties, condémn mysélf to láck (A&C, IV. xiv)
w s w s w s w s w s

15. The cóurage of a wóman; léss nóble mind (A&C, IV. xiv)
w s w s w s w s w s

In each one of these excerpts there are eleven, instead of ten syllables. In excerpt
11 one may easily accept the fifth syllable as extra-metrical, since it occurs at a
major syntactic boundary, at precisely the caesura. It seems to be as acceptable here
as at a line ending. The same is true of excerpts 15 and 9. This condition escaped
attention for the simple reason that excerpts 9, 10 and 15 fit in well into Halle and
Keyser’s formulation of their first condition, and they lay down no constraints
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concerning performance, or performability. In excerpt 15, the two vowels of
“woman” are separated by a nasal, and thus may be assigned to one metrical
position; alternatively, the syllables “-man; less” are separated by a nasal and a
liquid; alternatively, the second syllable of “noble” has a liquid for a syllabic; thus,
the performer has a wide choice, each of which would result in a “metrical” line. In
addition, the two vowels of “courage” too are separated by a liquid, but assigning
them to one position would result in an “unmetrical” line, assigning a stress
maximum (the first syllable of “wóman”) to the fifth (weak) position. A stress
maximum is a stressed syllable between two unstressed ones, as in “a wóman”; and
according to the Halle-Keyser theory, a stress maximum in a weak position renders a
verse line “unmetrical”.
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and the d e vil e h ath po w er
Figure 14 Pitch plot of “and the devil hath power” in DF’s first reading.

But, again, the most plausible performance would be to treat the second syllable
of “wóman” as an extra-metrical syllable before a major syntactic boundary, at the
(marked) caesuramarked. The pause entailed by the major syntactic boundary and the
caesura separates the two syllables, each of which is perceived as occurring in a weak
position; but the two words are sufficiently apart constituting different hemistichs,
and they are not perceived as disturbing the sequence of regularly alternating weak
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and strong positions. Likewise, by the mere application of “rules” excerpts 9 and 10
can be ruled metrical: there is a hiatus in excerpt 9, “go. Off”, the vowels of which
are separated by a full stop; and in excerpt 10 too: “so. O”. But in addition, the two
vowels are allocated to two different speakers. However, if we insist on an additional
constraint, namely, that two syllables may be assigned to one position only if they
can be performed in a certain way, then, again, the most plausible solution remains
to treat the fifth syllable in both excerpts as extrametrical, at the caesura, before a
major syntactic boundary. It is perhaps also not insignificant that in three out of
these four excerpts the alleged extra-metrical syllable is part of a polysyllabic, with
the stress on the penultimate syllable. Now, in the first line of excerpt 6 too, the
first token of “devil” is precisely such a polysyllabic, at the caesura, before a major
syntactic boundary.
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Figure 15 Pitch plot of “and the devil hath power” in DF’s second reading.

Such a construal, however, would render this line “unmetrical” under the Halle-
Keyser theory, assigning a stresss maximum (the first syllable of the second token
of “devil”) to the seventh (weak) position. As has been discussed at great length in
Chapter 6, a random distribution would allocate roughly one quarter of the violations
in each one of the four positions available for violation in the iambic pentameter
(positions IV, V, VII, IX). As, however, emphasized throughout the present study,
about two thirds of the violations occur precisely in the seventh position. The
reason is that this is the point where the best rhythmical solutions to this problem
may be found. The line being a system that determines the character of its parts, the
weakest violation occurs in position VII, and the greatest gratification at the
reinstatement of metre is to be expected at the tenth, last strong position of the line.
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I have predicted the nature of the rhythmical performance of such an “unmetrical”
line. Performers would foreground a “stress valley” (that is, a symmetrical and closed
perceptual unit, in which two stressed syllables enclose two unstressed ones). Instead
of playing down the deviating stress in the seventh position, the performer would
over-emphasize it. In this way, he frustrates the listener’s expectations; and then the
listener experiences gratification, when the final stressed syllable confirms metre in a
strong position. The greater the frustration, the greater the gratification. By the same
token, the beginning of the closed symmetrical unit, the stress valley, is clearly
articulated. Gestalt psychology predicts that in some instances a better perceptual
shape will be obtained if this final segment of four syllables is perceptually
segregated from the bulk of the line. Since this symmetrical closed unit begins, by
definition, in mid-phrase or even in mid-word, the performer will face the paradoxical
task of segregating this unit and, at the same time, of preserving continuity.
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Figure 16 Pitch plot of “to assume a plea- in DF’s first reading.

In DF’s first reading of the first line of excerpt 6, we get exactly this kind of per-
formance (Figure 14). The function words “and the” are pronounced on one intona-
tion contour; then there is a leap of pitch (“pitch discontinuity”) to “dev-”, where the
direction of the pitch contour changes, initiating an “internally defined prosodic
pattern” (assigned to “-vil hath”). This is a powerful means to indicate the beginning
of a new tone group with “devil”; at the same time, continuity is preserved, because
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there is no measurable pause between “the” and “devil”. After “hath” there is, again,
a huge leap to a high pitch on “power”, initiating a typical terminal contour,
emphatically closing the group and reinstating metre. The only element that is
inconsistent with such a construal of the line is the transition from /l/ to /h/ (in “the
devil hath”) that is perceived as a separate segment. This feature is more consistent
with a construal that treats the two syllables of “devil” as occupying one position.
Yet, when listening to this performance of the line as a whole, a less-than-perfect
stress-maximum reading emerges as the most plausible one. In DF’s second reading,
as shown in Figure 15, we have a classical and flawless instance of such a stress
maximum performance. Here the articulation of the /l/ of the second token of “devil”
is sufficiently under-articulated, so as to allow co-articulation with the ensuing /h/.
This results in a close grouping together of the four syllables constituting the final
stress valley. A similar treatement is accorded to excerpts 17 and 18 below from
Keats’s Elgin Marbles sonnet (see also Chapter 6) by Douglas Hodge.

release of m
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Figure 17 Spectrogram of “to assume a plea- in DF’s first reading.

Finally, we have to consider the bisyllabic occupancy of the first position in the
second line of excerpt 6: “To assume”.We might have a look at the telltale
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durations of the various segments relative to each other in DF’s performance: o: 75
msec, a: 78 msec, ss: 161 msec, u: 345 msec. The consonant /s/ is more than twice
as long as each one of the two vowels occupying the first position in “to a”. I regard
this as one possible means for under-articulating the two vowels, and over-ar-
ticulating the position boundary. Actually, there is a general impression that the
segments /sju:m/ are grossly over-articulated, suggesting perhaps under-articulation
of the preceding two vowels. In a second reading of excerpt 6, DF does exactly the
same. In this reading too the /s/ is disproportionately long relative to the preceding
vowels: o: 67 msec, a: 72 msec, s: 173 msec, ju: 242 msec. In both readings, the
/m/ is followed by an over-articulated release ending in a schwa (that indicates the
indefinite article). In both readings, “-sume a” is assigned an “internally defined
prosodic pattern”, enhancing the segregation of the preceding two syllables, in spite
of the continuity observed.

release of m
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Figure 18 Pitch plot of “to assume a plea- in DF’s second reading.

In an attempt to compare the sequence “to a-” that occupies one position to a
similar sequence that occupies two positions, I have excised the sequence “to a” from
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the following line from Marvell’s “The Garden”, read by the same reciter (cf.
Chapter 5, excerpt 2):

16. To a green thought, in a green shade.

In this line, the two vowels occupy two metrical positions, and I had theoretical
reasons to suppose that here they tend to be over-articulated. As for duration, “a” in
the third token, excised from a reading of excerpt 16, is over one-and-a-half times
longer than in the other two tokens, excised from readings of excerpt 6 (Figures 18,
19). This would be in harmony with our expectations for under-articulation in the
first two tokens, and over-articulation in the third one. However, this difference of
duration can be predicted from the fact that it is a monosyllabic, whereas the other
two tokens are excised from a bisyllabic word. As Fónagy and Magdics (1960)
found, utterance of a speech sound or sequence of speech sounds is considerably
speeded up in a bisyllabic word, as compared to the same sound or sequence of
sounds in a monosyllabic (cf. Chapter 5, note 1). But, perhaps, the ratio of >1: 1.5
is still significant here.
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Figure 19 Pitch plot of “to a” excised from “to assume”  in DF’s first and second

reading, and from his reading of “to a green thought”
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The perceived difference between the first two tokens of “to a” and the third one
cannot be explained by the amplitude contours either (Figure 20). The contour of the
third token bears a weird resemblance to that of the first token, and both exert per-
haps a perceptual force pushing forward. All three contours show greater amplitude
of the second vowel, but none of them supports a differentiated perception of two
syllables. The intonation contours, however (Figure 19), display a significant differ-
ence. In all three curves, the change of direction occurs at the phoneme boundary. In
the first two plots there is a falling and slightly-rising contour; in the third there is a
rising-and-falling contour, indicating a new start before “a”, and clear-cut boundary
articulation after it. If this construal is correct, then the minute obtrusion of the late
peak on the first syllable of the third token may have the following effect: the
rising-and-falling contour effectively isolates the two syllables as a unit; the change
of direction of the curve between the two vowels effectively separates them; the late
peak on the first syllable “pushes forward” across this break, enhancing the intruding
“break” and reinforcing the group’s unity at one and the same time.

0.368 A2:3.158 A1:3.526

Env

A

Cal

Log

Set

0

1

2

3

4

5

6

7

8

9

Volt

to a to a to a
Figure 20 Envelope of “to a” excised from “to assume”  in DF’s first and second reading,

and from his reading of “to a green thought”

We may sum up, then, the difference between the first two tokens of “to a” and
the third one as follows. The amplitude contour does not seem to affect this time the
alignment of syllables with metrical positions. The slight change of direction in the
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intonation curve of the first two tokens is just enough to hint at the perception of
two syllables. The boundary of this unit is well-articulated by a longer than usual /s/
separating it from the rest of the word, but also taking care of continuity in mid-
word. Under-articulation of the transition between the two vowels is perhaps sug-
gested by the conspicuous over-articulation of the ensuing few phonemes. In the
third token, most of the job is done by intonation: it clearly indicates the boundary
of each vowel, and also generates a perceptual force across the discontinuity intrud-
ing between the two vowels. Over-articulation is reinforced, perhaps, by the exces-
sive length of the second vowel.
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Figure 21 Wave plot and F0 extract of “with a billowy main”

A case very similar to excerpt 6 we find in excerpt 17 from Keats’s Elgin
Marbles sonnet. Here, too, there is a possibility of different parsings of bisyllabic
occupancy of metrical position. And here, too, Douglas Hodge preferred the parsing
that results in an unmetrical line under the Halle-Keyser theory, manipulating a
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stress maximum (the first syllable of “billowy”) into the seventh position (see
Chapter 6). Here I shall consider only the problem of alternative parsings.

17. Wásting of óld Tíme, with a bíllowy máin
w s w s w s w s w  s

In the second hemistich there are six syllables, but only five metrical positions
available. Under Halle and Keyser’s conditions there are here three obvious candidates
for bisyllabic occupancy of metrical position: “with a”, “billo-”, and “-lowy”. If the
syllables “with a” are assigned to one position, “bil-” becomes a stress maximum in
the seventh (weak) position. The first syllable of “billo-” is stressed, and therefore
under-articulation appears to be less plausible; so the most natural solution seems to
be assigning the syllables “-lowy” to one position. In the present performance, the
unstressed syllables “-lowy” are considerably longer than the preceding stressed syl-
lable “bil-” (145 and 164 msec respectively, as against 86 msec). We have seen that
when a word like “power” is squeezed down to one position, frequently there is little
or no acoustic trace of the /w/. Here the /w/ is rather clearly articulated. On the other
hand, there is no trace of over-articulation at the end of this word: the vowel is run
into the following /m/, and the whole sequence “billowy main” forms “an internally
defined prosodic pattern”. By contrast, the boundary after “with a” is conspicuously
over-articulated by an intonation contour and by a 48 msec pause; whereas the /∂/
appears to be more closely related to the ensuing “a” than to the preceding “wi-” (see
the waveform in Figure 21), possibly indicating under-articulation between the
boundaries of the two words.

This analysis supports our intuition that in this performance, the syllables “with
a” are more likely to be squeezed down in perception to one position than “-lowy”,
even though they are not of significantly shorter duration (133 and 150 msec). Such
a parsing manipulates “bil-” into a weak position, rendering the verse line unmetri-
cal, both under Halle and Keyser’s and Kiparsky’s theories of generative metrics
(under the former, because it manipulates a stress maximum into a weak position;
under the latter, because it manipulates the stressed syllable of a polysyllabic into a
weak position). In Chapter 6 I have shown that in Hodge’s reading this is not
merely some “slip of performance”; he quite consistently observes the performance
patterns predicted by the present study for stress maxima in the seventh position.

There is another conspicuous example in line 2 of the same sonnet. As I have
shown in great detail in Chapter 6, here too Douglas Hodge artificially generates a
stress maximum in the seventh position, and solves the resulting problem in the
ways predicted by the present study. Here I shall confine myself to a discussion of
the bisyllabic occupancy of one metrical postion in “heavily”.

18. Wéighs héavily on me like unwílling sléep
w s w s w s w s w  s
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There are eleven syllables in this line, but only ten positions available. Both
consonants [v] and [l] in “heavily” qualify, according to the Halle-Keyser conditions,
for separating two vowels assigned to one position. Intuitively, in this performance,
the two syllables “-ily” are assigned to one position. Not as in excerpt 17, it is quite
difficult to give a structural account of this intuition. There is no over-articulation of
the position boundary at the end of the second syllable; nor is there any sort of dis-
continuity. The duration of the syllables of this word is much shorter than that of
the adjacent words: Weighs is 694 msec long, hea: 103 msec; vi: 103 msec; ly: 111
msec; on: 204 msec; me: 270 msec. But, considering that this is a polysyllabic,
they are not unreasonably short, though shorter than usual. By comparison, the dura-
tion of [li] in “mortality” in the preceding line is 159 msec long. Eventually I found
that the [l] between the vowels is under-articulated, in terms of duration: it is 11
msec long. For comparison, I have measured the duration of the l’s in the reading of
the title and the first three lines of the sonnet: Elgin: 94 msec; Marbles: 177 msec;
mortality:  64 msec; like: 72 msec; unwill ing: 52 msec; sleep: 46 msec; pinnacle:
230 msec. There may after all be an “objective correlative” for this intuition.
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Figure 22 Wave plot and F0 extract of “heavily on me li[ke]”

One more perceptual riddle arose here. “Me” is 1.32 times longer than “on”, and
its pitch is only 8-10 Hzs lower; nonetheless, “on” is distinctly perceived as more
stressed. After close scrutiny of the pitch contours and the energy contours of the
words, and after listening to the pitches of the two words and of the excised vowels
in isolation, we had to conclude that in spite of the small difference, it is the pitch

Reuven Tsur
Listen to sound file

http://www.tau.ac.il/~tsurxx/Rhythm_Book_mp/Ch8Qu18.aif.mp3


Bisyllabic Occupancy 293

difference that is responsible for this with, perhaps, some barely significant corrobo-
ration by the energy contour.2 Most significantly, the relatively long duration of
“me” seems to be construed by the listener as a segmental feature generating discon-
tinuity between “me” and “like”, indicating a caesura after the fifth position. As we
have seen, there is no measurable pause between them, but only after “like”, in the
middle of a phrase.

To Sum Up
This chapter is part of a large scale instrumental investigation of the rhythmical per-
formance of poetry. It conceives of a rhythmical performance as problem-solving.
Problems arise when there is some discrepancy between the sequence of versification
units (metrical positions, hemistichs, verse lines) and the sequence of linguistic
units (syllables, phrases, clauses). The problem is solved when the conflicting pat-
terns are accommodated in a rhythmical performance. A performance is rhythmical
when the sequences of versification units and of linguistic units are simultaneously
perceived. The performer manipulates his phonetic resources so as to facilitate this
simultaneous perception. The issues central to the research concern discrepancies be-
tween stressed and unstressed syllables on the one hand, and strong and weak posi-
tions on the other. The present chapter explored a relatively marginal issue, the
alignment of syllables with metrical positions, when there are more syllables than
metrical positions in a verse line. Halle and Keyser proffer a series of phonological
conditions under which two syllables may occupy one metrical position. They
deliberately say nothing of how these verse lines should be performed. The present
work, by contrast, claims that those phonological conditions reflect the perceptual
conditions in which it is easier to perceive the correspondence of two syllables to
one metrical position. In this respect, much can be learnt about the correspondence
of syllables to metrical positions from instances in which the articulatory manipula-
tions “misfire”: when, e.g., two syllables ought to indicate two metrical positions,
but indicate only one, and the listener experiences some rhythmic incompleteness.

We know very little about the integration of amplitude in the system of acoustic
cues; and certainly it is less effective than other acoustic cues, such as pitch and du-
ration. We have found, however, that with respect to the bisyllabic occupancy of
metrical positions amplitude seems to be consistently exploited. When in certain in-
stances two syllables correspond to two metrical positions, the amplitude contour
typically shows two distinct “hills”, with a distinct trough between them; when the

2 This is a conspicuous instance of the uncomfortable state of affairs in speech re-
search, namely, that perceived stress and pitch cannot be predicted from measure-
ments and graphs produced on electronic instruments. Indeed, the present research
was hopelessly stranded as long as I was trying to answer questions in terms of per-
ceived stress and pitch intervals. The big breakthrough occurred when I translated the
issues into questions answerable in terms of continuities and discontinuities.
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same two syllables are to correspond to a single metrical position, the two hills and
the intervening trough tend to be leveled.

When the correspondence of stressed syllables to strong positions and unstressed
syllables to weak positions is disturbed, performers tend to apply certain vocal ma-
nipulations which may render the performance rhythmical, among them over-articu-
lation of phonemes and of syllable boundaries; and the manipulation of the word se-
quence so as to suggest continuity and discontinuity at one and the same time at cer-
tain crucial points of the deviating line. When two syllables occupy one metrical
position, the transition between the two syllables or on the intervening sonorant or
fricative is typically under-articulated, whereas the boundary of the second syllable is
typically over-articulated, indicating, by the same token, the position boundary as
well. When this happens in mid-phrase or in mid-word, the performer must resort to
vocal strategies that suggest continuity and discontinuity at the same time. Thus the
various types of deviation from metric regularity tend to be handled by a fairly ho-
mogeneous set of vocal strategies.




