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The Discontinuous Intonation Contour: A Case for Rethinking Intonation
Contour/Intonation Phrase Isomorphy

Phil Gaines
Montana State University

Imagine the following utterance occurring in a news broadcast following a
local election:

'Although the rest of the city incumbents went down to defeat in yesterday’s
election, the mayor was re-elected handily.'

Here is the intonation contour for the last clause of the sentence:

A )]

L | VY Y .
/ M
Themay or  was reelected h andily.

Now, if the same clause included a medial non-restrictive relative clause, giving
new information about the mayor, the intonational shape of the entire clause
complex might very well be:

AT d
g - TN -~ vt o\ W

Themay or , whose h usband is unem ploy ed, wasreele cted handily.

tonal structure, to that of the combined intonational strings associated with the
segments of the utterance which have been interrupted by the medial relative
clause. I suggest that such an interrupted contour, hereafter called the
Discontinuous Intonation Contour (DIC), cannot be adequately accounted for by
the standard theory of prosodic phonology, which posits a strictly linear and
adjacent series of intonational phrases isomorphic to intonation contours.

The system for describing the structure of intonation contours (hereafter ICs)

1988, and Pierrehumbert and Hirschberg 1990, which posits two levels of tones,
low and high, which are associated with three pitch loci: the pitch accent, phrase
accent, and boundary tone. Pitch accents are tones associated with stressed
syllables. The phrase accent 'controls the pitch in the region between the last
accent and the boundary tone' (Hayes & Lahiri 1991:52). The boundary tone is
that associated with the terminal boundary of the contour.



In keeping with the Pierrehumbert model of IC description, it will be
maintained here that '[tThe well-formed [ICs] for an intonation phrase are
comprised of one or more pitch accents followed by a phrase accent and then a
boundary tone' (Pierrehumbert 1980:9). These three components are realized
even in the shortest mono-syllabic utterance. Here, H* is the pitch accent, L- is
the phrase accent, and L% is the boundary tone:

H*'L-L%

\

h Y
O h!

Complex contours can combine multiple bi-tonal pitch accents:
H*+L L*+H H*+L L*+H H'L- L%
f
"\ v\
» N 4
Sy, .
N « w S \
o
[He] b eat around the b ysh and ended up by s aying, ' O

In addition to the obligatory pitch accent/phrase accent/boundary tone
configuration, it will also be assumed that a well-formed IC contains a uniquely
prominent pitch accent or--in the British terminological tradition--nucleus. Here,
the unique prominence of the second pitch accent is acknowledged by identifying
it as the nucleus of the IC.

Pre-head Head Nucleus Tail
' \
The  mayor was reelected han dily

In summary, a well-formed IC consists, from left to right, of 1) one or more
pitch accents, the last of which is nuclear, 2) one phrase accent, which provides a
tonal transition between the nuclear accent and the end of the IC, and 3) one
boundary tone, which establishes the tonal level at the terminus of the IC.

The IC plays an important role in the theory of prosodic phonology, originally
formulated by Selkirk and expanded in later work by Selkirk (1980a, 1980b,
1981, 1984, 1986) and Nespor & Vogel (1982, 1986). Prosodic structure
represents 'a suprasegmental, hierarchically arranged organization to the
utterance, not a simple linear arrangement of segments and boundaries’ (Selkirk
1978:111).
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Utterance

(IP) Intonational Phrase (IP)

(F) Foot (F)

(s Syllable (S)

In the prosodic hierarchy, the intonational phrase (hereafter IP) is dominated
by the utterance (U) and dominates the phonological phrase (PP). According to
the theory, 'an intonational phrase is a unit of prosodic constituent structure with
respect to which the characteristic intonational contours of a language are defined'
(Selkirk 1984:197). This one-to-one mapping of ICs to IPs is a crucial component
of the model. The corollary Strict Layer Hypothesis requires that each level of
the prosodic hierarchy consist exclusively of constituents of that level’s type and
that constituents at any given level are exhaustively dominated by those of the
next higher level. The following sentence contains a single clause, IP, and IC.

[ Iip (intonational phrasing)
H*+L H*L- L%

N

\ A.-\ ——y \

(intonation contour)

[The pan da eats b a mbo olg (sentence structure)

Multiple IPs are identified in sentences with multiple clauses,

H*+L H*L-L% H*sL H*L-L%
[ Ipl Iip
/\ gt J "
r i \‘J w - L W

[[Thep anda eats b a mb Q 0Js [buthe ko a I a prefers b erries]glg

or sentences in which single IPs have been restructured according to certain
syntactic or performance conditions--such as the presence of clear pause:



H*'L- H% ) H*L- H% H*L-L%
[ e [ el Ip

: /\w '\‘“‘V’"“"-w'\- I RVE

[The pan d a eats onlyone type of bamb o o inits nat ural hebitd] g

Recent work by Ladd (1986, 1992) and Gussenhoven (1988, 1990) represents
significant movement away from the tenets of standard prosodic phonology at the
level of the IP. The essential notion from which these analyses emerge is
captured in Gussenhoven's claim that '[d]omains for intonational structure should
be mapped onto prosodic constituents, but they cannot consistently be mapped
onto any particular prosodic constituent' (Gussenhoven & Rietveldt 1992:89).
Although it is not possible to explain or exemplify this work here, it should be
noted that it presents convincing evidence bringing into question a necessary one-
to-one relationship between ICs and IPs. However, none of their discussions
specifically treats the phenomenon I have called the discontinuous intonation
contour, an IC which, although rendered discontinuous by the presence of an
interrupting string, is nevertheless describable as an individual unit which is not
isomorphic to an IP.

The presence of certain syntactic structures in sentences mandate an
obligatory IP, e.g. non-restrictive relative clauses, direct quote ascriptions, tag
questions, vocatives, and preposed adverbials. When the structure in question is
sentence-medial, the sentence, under the standard analysis, has three IPs--one
formed by the sentence-medial structure and one each formed by the strings to the
left and right of it:

[Tuesday,]p [whichis a weekday,]1p [is a holiday.]IP

This requirement is in keeping with the Strict Layer Hypothesis, which mandates
that adjacent constituents at a specified level in the prosodic hierarchy be of the
same type. Since an IP boundary exists to the left and right of the sentence-
medial structure, the remaining strings on both sides of the structure must form
their own IPs. Crucially, since IPs and ICs are isomorphic, the intonational
material associated with each of these strings is identified as a separate IC, each
with its own pitch accent, phrase accent, and boundary tone:

H*'L- H% H*'L- H% H*L-L%
N , 2
L & \ ’ - -~ / ‘-V
Tuesda y, whichisaw eek day, isah oliday.

Since the ICs associated with each of the three IPs are easily identifiable as well-
formed structures with respect to the pitch accent account of Pierrchumbert, there
is no problem with a one-to-one IC/IP mapping in this case. However, the
standard model does not account for certain phenomena of ICs seen in sentences
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containing the kinds of sentence-medial syntactic structures in view here.
Consider again the following two utterances:

[The mayor was re-elected handily.]1p
[The mayor,]Jip [whose husband is unemployed,][p [was re-elected
handily.]1p

The first sentence contains only one obligatory IP, whereas the second contains
three. Note the IC structure of the two sentences:

H*+L H*+L-L%

N
e -‘l/\'\_

Themay o r was reelected h andily.

H*L- H% H*+L H*L- H% H*'L-L%

A ~ ) ~
w A VAL A VY

Themay or , whose h usband is unem plo_vyed, wasreele cted handily.

The standard formulation for this utterance does not capture the observation that
the actual phonetic shape of the intonational contour of the combination of the
material to the left and right of the medial IP is essentially identical to that of the
first sentence without the medial structure. If one posits a sequentially
discontinuous yet phonetically unitary IC to account for this phenomenon, the
second sentence can be accounted for as having three IPs, yet only two ICs: one
continuous, associated with the sentence-medial structure, and one discontinuous,
associated with the combined material to the left and right of that structure:

IC IC xii

The mayor, whose husband is unemployed,  was reelected handily.

ICy is embedded in the discontinuous ICXj+ij in a fashion parallel to the

embedding of the relative clause in the root sentence. Such embedding could
conceivably involve an unlimited number of levels. Here, there are five IPs yet
only three DICs:



IC xii

IC x;
ICvi IC vii
‘ ICz ‘
I |
John, the real hero— and | mean that sincerely— of the trip, ended up with frostbite.
[ Iel lipl lipl Iipl lip

Other sentence types further illustrate the phenomenon: a yes/no question...
n

~T \«Wj

Doycu redly thirkyoucanget awgy withthis?

...with an adverbial,
r

wvr T p s.\yr/\

Do you redly thirk, as a rational human b eing, you can get aw ay with this?

a wh-question...
S
C a e ~r N
Which poor playerdo you intend to penalize n ow?

...with an expletive,

~ N ra / \.r-\"""""'\/1

Which poor  player -- @nn' -- do you intend to penalizen ow?

N

and an exclamatory...

A A~
. ‘ N
“ N\

What a gr govy trip thisvac  at ionis!
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...with an adjectival.

L 4

[ AL |
ﬁ
What a gr govy trip,  in thep urest sersed theword, this va ¢ ationis!

Vivid evidence for the stability of the DIC can be found in utterances with an
especially wide pitch range. ~The resetting of tone after a sentence-medial
obligatory IP in order to preserve the stability of the contour of the DIC can
sometimes be fairly dramatic:

/-#r*—-o Mm \NA A
\J

My n gighbor (the f ink!) actually cut that tree_down!

Incidentally, the fact that a given speaker might intone the two separate
components of a DIC differently than the uninterrupted contour is not an
important argument against the notion of a DIC. Choices made by speakers in
intonation vary greatly depending on numerous conditions including attitude,
information structure (such as given/new, tocus, etc.), interactional context, and
personal style.

On the standard account, commitment to a linear organization of IPs demands
that the ICs associated with them be described as independent wholes, 'each with
its own defining characteristics' (Selkirk 1978:130). This assumption, however,
fails to account for important differences in the internal structure of the individual
strings of tonal material to the left and right of a sentence-medial structure and of
the complete DIC itself,

If each IC associated with an IP is a complete contour containing all requisite
components, then each of the three ICs of an utterance containing a sentence-
medial IP should be well-formed. In many cases, of course, the pitch accent
algorithm can be applied to each of the tonal strings, producing three well-formed
sequences. For example,

H*L- H% H*+L H*'L- H% H*L-L%
A ~ ~ -
g - . v NN e - \\
Themay or , whose h usband is unem plo_yed, wasreele cted handily.
What is missing here, however, is any account of the nuclear accent in the DIC.

A nucleus-based treatment of the IC of the utterance without the embedded
structure shows a nuclear accent near the end.



Pre-head Head Nucleus Tail

‘ \
The  mayor was reelected han dily

According to Couper-Kuhlen, the nucleus is 'the last stressed syllable with any
kind of noticeable pitch modulation' (Couper-Kuhlen 1986:81). A Beckman &
Pierrehumbert corollary states that 'there is a rule forbidding any accent after the
nuclear accent in an intonation contour’ (Beckman and Pierrehumbert 1986:266).
This accounts for why the accent on 'ma-' cannot be a nucleus. With the sentence-
medial structure included, the description shows the DIC interrupted early in the

head:

Pre-head Head Nucleus Tail
Pre-head Head Nucleus
S ) \
The  mayor, whose husband is  unem ployed,was reelected han dily .

The resulting IC structure shows a nucleus in the second and third IPs but not in
the first. It would be gratuitous to posit nucleus status to 'ma-' in the first
utterance merely because an IP boundary is 'required’. Since by definition all ICs
have a single nucleus, the presence of DICs reveals the importance of accounting
for the fact that prosodic units which are supposedly equal in quantity (i.e., IPs)
are associated with ICs that differ significantly in quantity--that is, one having a
nucleus and one not.

DIC segments reveal not only a difference in IC quantity as regards the
presence or absence of a nucleus but even as regards the presence of a pitch
accent itself. It is altogether possible for one segment of a DIC to have no pitch

accent at all:
-~ .-—h\

lwas sittinginthe fr nt of the car

A I
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A

N .
<\ \ LI W / - -

lwas s jfttingin the fr ont, unf ortunate | - y, ofthe car

In the second sentence, the tail--consisting of all unaccented syllables following
the nucleus--is separated from the nucleus. To identify the third string, in which
no pitch accent is present, as a separate IC is highly suspect and runs counter to
both the nucleus-based and pitch-accent based systems of IC description. Other
examples can be shown in which segments of DICs contain no pitch accent. In
these two examples, as in the previous one, the string containing no pitch accent is
that following the medial structure:

A r

v \/\hr" /\__.\\___’

Youhavea bj gbu g-ar eally u glyonel--on you shoulder.

A
- 'W MJ\ - ——a

We better do the d i_shes (and | mean dldf 'em) before we go.

However, it is also possible for the relevant string to be the first in the sentence,
as, for example in this case, in which no pitch accent is associated with 'ma-' due
to the fact that 'mayor’ is old information.

'How did the mayor with that rich salesman husband of hers do in the
election yesterday?'

L /
— / v - oy
- \’_\ \_“’J W .

Themayor - whose husband is unemploy ed, by theway -- was reelected h andily.

The existence of DICs calls for a change in the way ICs are represented. In
this example, for instance, the positing of a phrase accent and a boundary tone
located at the word 'front’ suggests the termination of a complete IC, which is not
the case. :



H*+L H*L-L% L* H- H% 7 L-L%
\ L
JI\ \ b Y -\ - / - -

|was s ittingin fr ontun f or tunate | - y, ofthecar

Instead, a DIC, including the tonal material associated with 'of the car', is in
evidence, and the only actual phrase accent and boundary tone are located at the
very end of the sentence. The use of ellipses indicates the discontinuity and
allows for a clear representation of all and only the actual tonal components of the
interrupted contour:

H*+L H*... L* H- H% w b- L%
\ \ °
./-\ b Y -\ - / - -
lwas s ittinginthefr ontun f ortu nate | - y, ofthecar

Ellipses can also represent the complete absence of salient tonal material in a DIC

segment, as in the following sentence in which 'my brother' is given:

™ 2-7% H* H% H* L-L%

L-
/ !
T YA S A N

My brother - who'sa geologist, by the way -- lives in Denver.
H* L- H% e H* L-L%
. !
-~ - . _j *\ \\
My brother -- who's a geologist, by the way -- lives in Denver.

Recursively embedded DICs could include double ellipses in their
representations:
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H L... ... HL ... H*'L-L% e 'HHL L H*L-L*

IC Yi Ic Yii
ICo

[ el lipl lipl lipl lip
John, the r eal hero--and | mean that sinc erely--of the trip, ended up with fr ostbite.

The mismatch between the number of IPs and ICs in sentences containing
DIC:s exposes several difficulties in formulating a definition of the IP itself. First
of all, it should be noted that the derivation of IPs from ICs is not consistently
followed in most current theories of prosodic phonology. As mentioned above,
the IP is generally understood as the domain over which the IC is spread.
However, in the case of sentence-medial structures which carry their own IC and-
-derivatively--IP, the strings to the left and right of the structure are mandated to
have their own IPs as well. This conclusion is reached not as a result of observing
the IC which is spread over those strings but is forced by a constraint inherent in
the notion of IP boundaries. The result is a theory-generated IP demanding the
presence of an IC to be associated with it. Second, if a sentence contains three
ICs--one continuous and two discontinuous--how can it be held that the five IPs
are mapped onto the three ICs, reflecting equivalent domains? Finally, if the IP
consists of the domain over which an IC is spread, and one chooses to posit a
discontinuous IP as the domain over which the DIC is spread, the necessary
result is IPs embedded within IPs, something forbidden by the Strict Layer
Hypothesis.

If one accepts an intonational contour that is discontinuous, it is no longer
possible to maintain an isomorphy between ICs and IPs. A resulting
complication, however, is that while the essence of the conventionally-understood
IP is its mandatory association with a complete IC--an association shown to be
highly problematic in the case of DICs--its additional correlates of boundary
pause and lengthening invite a parsing of IPs based on the pause and lengthening
components of DICs, which, though optional, are usually intact in spite of the
absence of boundary tones.

The identification of DICs supports the claim that there is not necessarily a
one-to-one relation between IPs and ICs. At this point, an alternative account
might have IP (defined in some way other than by its association with an IC)
exhaustively dominated by U. However, the IC ¢ould not be included in this
hierarchical scheme since, in the case of a DIC, it is able to span more than one
IP. This bifurcation of the IC from IP suggests that a new way of defining IP is in
order.
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