Features

Archangeli and Pulleyblank (1994), Pulleyblank (1995). 116 ez a/. (1995) con-
sider the role of underspecification in Optimality Theory. Keating {1988b)
shows the relevance of underspecification in phonetic representation. See also
Stevens et al. (1986), Stevens and Keyser (1989),

Much has been written on single-valued vowel features, and on the notion
that the vowel space is trianguiar (§2.3). See for example Sanders (1972),
Anderson and Jones (1974), Schane (1984), Goldsmith (1985), Rennison (1986,
1990), Anderson and Ewen (1987), Kaye et al. (1990), Harris (1994), Harris
and Lindsey (1995}, Lombardi (1996} and Cyran (1997).

For reading on umlaut and harmony processes (§§2.4, 2.4.1), see the papers
in Vago (1980) and van der Hulst and Smith (1988a), as well as Aoki (1968),
Anderson (1973), Ultan (1973}, Vago (1973), Ringen (1975), Halle and
Vergnaud (1981), Hume (1990), van der Hulst and van de Weijer (1995) and
Polgardi (1998).

For accounts of Yawelmani harmony (§2.4.2), see Kuroda (1967).
Archangeli (1984), Pulleyblank (1988a) and Archangeli and Puileyblank {1989,
1994) give accounts of harmony in Yoruba (§2.4.3). For a discussion of har-
mony in Nez Perce, in particular whether it involves spreading of AT or of a,
see Anderson and Durand (1983).

The notion of segment-internal headedness (§2.5) originates in the model
of dependency phonology (Anderson and Jones 1974; Ewen 1980a; Anderson
and Ewen 1987; van der Hulst 1989). See Lass (1984a: ch. 11) for an over-
view. Essentially the same concept is employed in government phonology
(Kaye et al. 1985, 1990; Harris 1994). The term ‘dependency’ is used in
different senses elsewhere, particularly in feature geometi’y; see e.g. McCarthy
(1988), Mester (1988) and Piggott (1992). For an overview of dependency in
phonelogy, see Ewen (1995).

For proposals on the representation of consonants in single-valued feature
theory (§2.6), see, besides the dependency and government references given
above, Smith (1988), Harris (1990, 1997) and Harris and Kaye (1990}.
Ladefoged (1975: ch. 12) offers an account in terms of a multivalued feature
[place], whose values correspond to the traditional articulatory labels for
place of articulation.

For binary treatments of the representation of laryngeal features (§2.7), see
Halle and Stevens (1971), Ladefoged (1973), Iverson (1983), Lombardi (1991)
and Steriade (1996). For analyses in terms of single-valued features, see Ewen
(1980b), Davenport and Staun (1986) and Harris (1994).
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31 Introduction

In the first two chapters of this book we considered the internal structure of
the segment in some detail. In the course of our discussion, we saw that
certaln features may be relevant to stretches of speech larger than just a
single segment. This generally involved cases where two adjacent segments
agreed in their specifications for place or voicing, for example. In other cases,
such as vowel harmony, the two segments involved appeared not to be imume-
diately adjacent, in that consonants could intervene which did not appear to
be affected by the harmony process in question. However, we argued that the
adjacency condition was in fact met, provided that we interpreted adjacency
to refer to successive elements on some tier.

There are still other types of cases in which stretches of adjacent segments ‘
appear to agree with respect to a certain property. For example, in the South
American Indian language Terena {or Tereno), spoken in Brazil (¢f. Bendor-
Samuel 1960), the Ist person singular morpheme is realised by spreading
nasality from left to right throughout the word. Thus the form for *his brother’
is [ajo], while the form for ‘my brother’ differs only in the fact that all the
segments are nasalised, giving [d73]. In the kind of notation we have been
developing (ignoring considerations of underspecification, etc.), we can show
that sequences of segments can share a single nasal feature or autosegment as
shown in (1) (we are assuming that nasality is expressed by a single-valued
feature N (cf. §2.3);. we also use the single-valued features V and C):

(iy N N tier
Vv
a j o [&jo]

In cases like this, a single feature appears to be the property of a sequence
of segments, rather than of an individual segment. This raises the question
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of whether there are particular strings of segments which are invelved in
processes like this more regularly than others, perhaps strings which form
indeperdently motivated constituents of some kind. In other words, do certain
strings regularly form domains for the application of such processes, or is it
the case that any string of segments is a candidate for feature sharing of the
type Hlustrated in (1)?

It certainly seems to be the case that the “word’ is a constituent which acts
as a domain of this sort. Word-bound nasal agreement processes like those in
(1} are not uncommon, although they may be more complex than is the case
in (1). In Terena, for example, the situation is not as straightforward as we
have suggested. Rather, nasality spreads from the beginning of the noun only
as far as the first obstruent (which is realised as a prenasalised stop or frica-
tive), as shown in (2} (examples from Bendor-Samuel 1960: 350):

(2) a. owoku ‘his house o%dpegu  ‘my house’
b. piho ‘he went’ mbihe ‘I went’
¢. emoru ‘his word’ EmdGrd  ‘my word’

In (2a), nasality spreads as far as the velar stop, where it is blocked from
spreading any further, while in (b) it cannot spread beyond the first segment,
a bilabial stop. In these cases the stop is realised as prenasalised, ie. as a
complex segment (cf. §3.6 below). Notice that the glottal stop in (¢} does not
block the spreading, even though it is not itself affected.! (3) gives the repre-
sentation after spreading for the form ‘my house™

(3 N N tier
anl
vVCvcCecy
o w o k u [6%Gngul

We ignore here the question of the details of how the N autosegment is
associated with the voiceless stop to give a prenasalised stop. What appears
to be involved here is similar to the effects discussed for Apinayé in §1.4; in
Terena the stop ‘accepts’ the spreading feature, but blocks its further spread-
ing, vielding a segment whose left edge is nasal, but whose right edge is oral.
What (3) demonstrates is that the domain of nasal spreading is the whole word,
even though there is an extra restriction — the presence of a stop — which can
block the spreading from reaching to the end of the domain in question.

' The transparency of glottal stops to the spreading of nasality in Terena is perhaps due to the fact that
such segments lack a place node in their feature representation (cf. the discussion of /b in §1.3.5).
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We can find many other processes of feature agreement whose application
is determined by whether or not the string of segments involved is within a
particular domain. Thus, in English,. obstruents in a cluster must agree in
voicing, but only if they occur within 4 simple word (i.e. one containing only
a single morpheme; (4a)) or in words containing a stem and certain types of
affix (e.g. the plural suffix; (4b), where we represent the boundary in question
by +). Agreement is not found in compound words, as is shown by the forms
in (4¢), where the boundary is represented by #:

{4) a. Brigden [brrgden)
tactile [teektari]
b. dogs DOGHPL [dpgz]
cats CAT+PL [keets)

¢. matchbox marcu#sox [mafboks)
textbook  TexT#BOOK  [tekstbuk]
pigsty PIGHSTY Iprgstag

In terms of the autosegmental representations developed in Chapter 1, then,
(5a) and (b) are the only possibilities; (5¢) and (d) do not occur within the
simple English word; rather, they are only found when # intervenes:

5) a. b. L
N
C C C C
e. *L d. * L
| |
¢ cC C C

{We use here the single-valued feature L to represent voicing (cf, §2.7); voice-
lessness is therefore uamarked, so that (5c) represents a sequence of a voiced
and a voiceless obstruent.)

The phenomenon of nasal place assimilation in English discussed in §1.2
provides another example of the applicability of a process being dependent
on a domain. The constraint that a nasal is obligatorily homorganic with a
following stop at the end of a word holds only within the monomorphermic
word, as in (6a): it does not hold if the final stop is a realisation of a past
tense suffix, say, as in (6b), nor in compound words, as in (6¢), and is thus, in
the analysis of Borowsky (1993), a word-level rule:

* For discussion of the refationship between the morphelogy and phonology of suffixation and com-
pounding, in particular within Lexical Phonology, see e.g. Kaisse and Shaw (1985). For a different
kind of approach, see Harris (1994: ch. 1).
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{6) a. kind [kaind]
lamp [lemp)

b, climbed CLIMB+PAST  [klarmd]
banged BANGHPAST  [begd]

¢. gumdrop  GuM#DRrOP  [gamdrop]
moonbeam  MOON#BEAM  [muinbiim]
gangbang  GANGHBANG [gapban]
Sten gun®  sTeN#GUN  [stengan]

We are, of course, not denying that optional assimilation may occur in forms
like those in (6¢), giving for example [mumbimm] for moonbeam and [stepgan]
for Sten gun; however, such assimilation is largely restricted to coronal nasals,
with labials and velars being much less likely to undergo assimilation, so that
*gember)] for gangbang and *[gandrop] for gumdrop are improbable realisa-
tions. Thus, these examples differ from those in (6a), where homorganicity is
obligatory, and in (6b), where it is impossible.

Processes like these appear to show that morphological and syntactic struc-
ture may be relevant to phonological processes. In the examples which we
have been considering, the domains within which feature agresment hoids
appear to be morpho-syntactic in nature. However, many phonologists would
argue that the role of such morpho-syntactic units is indirect, and that the
relevant domains are phonological units, usually referred to as prosodic or
phonelogical words or phrases.

One well-known process of this kind is that of Raddoppiamento Sintattico
(RS) in Italian (see Nespor and Vogel 1986). This is a process which lengthens
a word-initial consonant when it follows a word-final stressed vowel.* Nespor
and Vogel (1986: 38) give the following examples:

(7) a.  La scimmia aveva appena mangiato metd [bijanana.
“The monkey had just eaten half a banana.’
b. I gorilla aveva appena mangiato quattro [bjanane.
“The gorilla had just eaten four bananas.’

RS applies in (7a), as the final vowel of mera is stressed, but not i (7b),
because guattro has penultimate stress. However, RS fails in many contexts
i which the segmental conditions appear to be met:

{8) a. La volpe ne aveva mangiato meté [plrima di addormentarsi.
*The fox had eaten half of it before falling asleep.”

* Note that aithough the spelling of Sten gun would suggest that it consists of two separate words, its
stress pattern {/sténgin/} shows that it behaves as a compound word in English.

* Writers on RS observe that there is a great dea! of regional variation in the way in which the process
operates. We are not concerned here with these variations.

118

3.1 Introduction

b. Ho visto txé [ki]olibri [k]osi [bijrutti.
‘I saw three such ugly humming birds.’

As part of an argument for positing{'prospdic (phonological) constituents
which are distinet from syntactic constituents, Nespor and Vogel argue that
RS only takes place if the two words are part of the same phonological
phrase, a unit which, as noted, does not necessarily correspond to any syn-
tactic constituent. Thus RS again provides an illustration of a process whose
application depends on whether or not the elements affected are within the
same suprasegmental domain.

This is a very simplified statement of RS, but it serves as an illustzation of
the importance of non-syntactic suprasegmental domains to certain phono-
logical processes. In the remainder of this chapter, we will discuss in some
detail what is probably the most familiar of these phonological demains, or
phonological constituents, the syllable. In Chapter 4, we consider a larger con-
stituent, the foof, and its interaction with the placement of stress and accent
in languages. In this book, we will not consider constituents such as the
phonological phrase, but will limit our attention to the phonological word,
Underlying our discussion is the assumption that suprasegmental constituent
structure has the general form in (9), where ¢ is the phonological phrase, ®
the phonological word, F the foot and ¢ the syllable:

® ¢

6] 1]

INANATA

The prosodic hierarchy’ in (9) shows a consistent structure, in that, at any
level, a constituent splits into two identical constituents at the immediately
lower level. This is a reflection of the principle formulated by Nespor and
Vogei (1986: 7) as follows: ‘A given nonterminal unit of the prosodic hierarchy,
X?, is composed of one or more units of the immediately lower category,
X0t > Thus the phonological phrase consists of two phonological words, the
phonological word consists of two feet, and the foot of two syllables.

The syllable, then, is the smallest element in this hierarchy. It is clear that
speakers in some sense know about the syllabic structure of the words in
their language, i.e. they can decide both how many syliables there are in a

3 Hence also the terms prosodic word, prosodic foot, eic.

119



Syllubles

word and, very often, where one syllable ends and the next begins. Most
speakers of English, for example, will syllabify the words in (10) as shown:

(10} albatress  [wl],[bal [tros],
America  [9),fme] [rii[ka],
slender fsleny[da],

The existence of the syllable might seem a straightforward matter, given
the discussion above. Nevertheless, things are not quite as simple as we have
suggested. It is certainly not the case that native speakers agree on the exact
location of syllable boundaries in all the words of a language, as is evidenced
by the various syllabifications in (11);

(1) master [ma:][ste], or [mazs]ftal,

[ .vrpygsm.,[{?&[}}f%ﬂm 7y Hfm[}k%‘{?}i‘{%‘?gj‘ua Litetll CONSONanis, and so the
vowel, if there is one, in a syllable will be the syllabic peak. However, in syl-
lables which do not contain a vowel the most sonorous consonant will be the
syllabic peak. For example, in the pronunciation of English bottles as [bo?tz],
the {#] will be syllabic in the second syllable, giving [bo?fz]. Notice that a
sonorant consonant will only form the peak if there is no segment immedi-
ately preceding or following it with greater sonority. In the word confusion,
pronounced fkonfjurzg], there are three sonorant consonants (i), [j] and [n]).
Only the final [n] is a syllabic peak, however, as shown in (12), in which we
distinguish three degrees of sonority (vowels, sonorant consonants and obstru-
ents); the peaks are indicated by an open circle, non-peaks by a closed circle:

12y k 2 n f j HH 5 n

¢ As we have seen, the phonetic interpretation of sonority is nol as uncontroversial as we age suggesting
here. For discussions, see Malsch and Fulcher (1989), Nathan (1989),
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The final [n] is the only sonorant consonant which is neither preceded nor
followed by & more sonorous segment (the previous consonant is less sonor-
ous, and there is no following segment), and so forms a syllabic peak, as do
the vowels, which are more sonorous than their neighbours. In English, syl-
labic consonants are restricted to unstressed syllables, by virtue of the fact
that stressed syllables tend to contain full vowels, while in unstressed syl-
lables we typically find vowel reduction, with further optional deletion of the
reduced vowel when it is followed by a sonorant consonant. Thus, as well as
[kenfju:zn]. we also find the pronunciation [kenfjuizen].

Even obstruents can be syllabic in English, but typically only in fast speech,
Thus, pronunciations such as [spifs] for suspicious can be heard. In addition,
English has items such as psst/ [pst] and ssh! [J]. In other languages, though,

vt .

sedlnhiounbot o vl Aed 1 oot souuLo,

(13) lending vreNpD+NG  {len][dig],
writer  WRITE+ER  [ratfta),

The morpheme boundary falls after the stop in (13); the syllable boundary
falls before it.

In some cases, morpho-syntactic boundaries may prevent the application
of the ‘normal’ phonological syllabification rules of a language. In an inter-
vocalic biconsonantal cluster i English, we expect the syllable boundary to
fall before the first consonant (cf. albatross in (10)) or between the conso-
nants (slender). We find exactly the same pattern in Dutch, as shown in (14):

(14)  sterker STERK+HER  ‘stronger’  [ster]y[ker],
avontuur  AVONTUUR  ‘adventure’  {a] fvon] [tyir],

However, if the morphological boundary is strong enough, syllabification
does not operate in the expected way, as shown in (15):

(15) avonduur avonpH#UUR ‘evening (hour) [a][vent] [vir],
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Dutch avonduur is a compound word, in which the last consonant of the first
element is underlyingly voiced, as is evidenced from the fact that the plural
form of the first element is avonden [avondan)] (cf. singular avond {avont], with
syllable-final devoicing; (12) in Chapter 1). The fact that the final stop of
avond is also voiceless in avonduur shows that here too it is syliable-final,
Both intervocalic consonants must then precede the syllable boundary. Thus
the only segmental distinction between avontuur and avonduur is the place-
ment of the syllable boundary; they are otherwise homophonous.” If syllable
division is in itself bound to the prosodic word domain, then we must assume
that each member of a compound word constitutes a phonological word.

We will now try to establish whether the native speaker’s ability to parse
a string into ‘syllables’ has any relevance to phonological theory. Can we,
by invoking the notion of the syllable, explain phonological facts which we
could not otherwise explain? In other words, are there properties of the
phonological organisation of segments which lead us to formalise the syllable
as a unit within our theory of phonology? If the answer to this question is
negative, we do not require a unit of this kind in our theory of phonological
representation, even though it seems to reflect a particular kind of organisa-
tion which speakers of a language attribute to strings of segments. In §3.2 we
consider arguments which appear to support the need for the syllable as
a unit in our phonological representations. We then discuss the question of
how syllable structure is most adequately represented {§§3.3-3.7), and in so
doing will address a variety of issues concerning the relation between syllable
structure and segmental structure, and will provide further motivation for
the syllable by showing that it may form the domain for the application of
certain phonological rules. In §3.8, however, we consider one school of pho-
nological thought which holds that some of the arguiments in support of the
syllable as a unit are spurious, while accepting that there is evidence for pro-
sodic units smaller than the syllable.

3.2 Why syllables?

Although it is clear that there is a unit which native speakers recognise as a
syllable, we still have to demonstrate that it is required in phonological analysis.
One kind of evidence involves the native speaker’s ability to judge whether or
not an arbitrary string of segments is a possible word in the language. As we
will show, this ability hinges crucially on the fact that the native speaker can
only assign a well-formed syllabic organisation to a string of segments if the
string in question is a possible word of the language. -

? Suprasegmentally, however, there is a difference between the stress patterns of the words: aven'tuur vs
:
avonduur,
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What would happen if our native speaker had no access to syllable struc-
ture, and could do no more than identify sequences of segments as being
well formed or ill formed in his or her;language? The native speaker of Eng-
lish, for example, would identify the string */lmok/ as ill formed because the
consonant cluster /lm/ cannot occur at the beginning of any English word. In
other words, the initial sequence */im/ violates the phonetactic constraints of
English. Simifarly, */lopk/ is ill formed because the consonant cluster fpk/
cannot occur at the end of any English word, and */lopkmsay/ is unacceptable
because /pkm/ is not a well-formed English medial cluster, i.e. a sequence
occurring between two sonority peaks. Thus it might appear that part of the
phonological knowledge of a native speaker involves the specification of which
consonant clusters are ill formed in the language, as in (16):

(16} initial  medial  final
*Im- *plm-  Fepk

mr-  *kmr-  *-km
aw-  ftnw- *.in

However, the list in (16), even if it were complete, displays a fairly obvious
redundancy. The constraints on medial clusters in a language are not inde-
pendent of those on initial and final clusters. Rather, if we split any of the
medial clusters in (16) into two parts (wherever the split is made), the first
part is an illicit final cluster andfor the second part is an ilicit initial cluster:

(17} *-pkm- *pk+m  or p+Fkm
*.ricl- *red+l  or rtRdE oo retdl

Medial clusters, then, are not independent units, but consist of two parts, a
‘final cluster’ followed by an ‘“initial cluster’. However, because these clusters
are word-medial, ‘initial’ and ‘final’ here cannot refer to word-initial and
word-final, or even morpheme-initial and morpheme-final. Rather, we must
regard the ili-formed cluster as consisting of the initial and final parts of
some unit distinct from the word or morpheme. This unit is the syllable,
whose well-formedness depends purely on phonological factors.®

A second type of argument for the existence of the phonological syllable
involves the fact that phonological processes can be shown to be conditioned
by the syllabic organisation of the string of segments, and also the fact that

§ We are ignoring here the fact that word-initial syllables can have initial clusters which can appear
only at the beginning of words (e.g, /ko/ in Dutch knuffel ‘enddle’). Thus *alkne would be i} formed in
Duteh. Furthermore, certain word-fnal clusters cannot appear as the final cluster of a non-final syl
lable. For example, although an English word may end in the sequence /rst/ in a rhotic dialect (as it
burst), there are ro monomorphemic werds in which a non-final syllable ends in this cluster.
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there are many processes which affect segments at the ‘edges’ or ‘margins’ of
syllables. A case in point would be fina) devoicing in Dutch, which we con-
sidered in §1.3.1. Given the organisation of segments into syilables, the gener-
alisation is quite simply that a syllable-final obstruent (or abstruent cluster) is
never voiced. If we do not have the syllable as a phonological unit, we are
still able to describe the process, but we are forced to state a disjunction in
the rule: devoicing takes place in swo environments, as demonstrated in (18),
On the one hand, obstruents are voiceless in word-final position {18a), and
on the other, there are no voiced obstruents in the environment in (18b):

(18) a. /badf [bat] ‘bath’
Nozyd/ [feeyt} Joud’

Neeyt/ [iceyt] Tute’

b. fatlas/ fatlas] ‘atlas’
fortnar/  [ortnar]  ‘folder
fprismaz/  [prisma:} “prism’

In an SPE-type formalism, in which the syllable was given no formal recog-
nition, such apparent disjunctions were represented as in (19):

(19) /M{#}
C

i.e. the envirenment of the process is defined as preceding either a word-

boundary or a consonant. A formulation such as (19), however, like any
other involving a disjunction in the environment, betrays the fact that we
have failed to find what it is that is shared in that environment.

Notice that the question of the underlying value for voicing is not at
issue: in (18a), as we have seen, the obstruent may be underlyingly voiced {(e.g.
Neeyd/) or voiceless (e.g. fleeyt/), depending on its behaviour in other contexts
([leyda] luide loud (INFLECTEDY vs [leeyton] luiten ‘Tutes’), while in (18b) there
is no evidence available to decide whether the obstruent is underlyingly voiced
or voiceless, given the fact that there are no alternations to be found.

In a non-syllabic formulation, it is, in spite of (19), very difficult to identify
the environment in (18b) in which “final’ obstruents must be voiceless. The
environment is not in fact ‘immediately preceding a consonant’, as (19) sug-
gests, because of the existence of the forms in {202}, which do not display
devoicing of the medial obstruent. Indeed, a voiceless obstruent can also occur
in what appears to be the same environment, i.e. preceding /i/ or /t/ (20b):?

® Here and slsewhere, we indicate stress by placing * before the stressed syllable; see Chapter 4 for
discussion of stress and accent. -
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20y a. {'koibra: cobra ‘cobra’
Isjar'blom/  sjabloon ‘template’

b, /meitrof  metro . ‘metro]
Ipar'trom/ patrooti- - ‘patteriy’

Rather, the generalisation is that an obstruent in a medial cluster does not
andergo devoicing if the cluster is a well-formed syllable-initial. If this is
not the case, as in atlas (there are no syllable-initial */tl-/ clusters in Dutch),
the first syllable ends before the /1/, and so the obstruent is syllable-final. The
difference in syllabification is shown in (21), in which the (a) forms show the
obstruent in syllable-final position, where it must be voiceless, while the (b)
forms show that the second syllable begins before the obstruent, se that the
obstruent is syllable-initial, and hence does not devoice if it is underlyingly
voiced:

(21) a. [at][les], b.  fkot}brai],
[ort] [nar], fpar]ferom],

Thus devoicing in Dutch takes place in the single environment in (22), e in
syllable-final position, rather than in the two apparently unrelated environ-
menis in (19}

2 Lk

The aspiration of voiceless stops in English provides another example of a
syllable-edge process.'” Aspiration takes place when the stop is followed by a
primary or secondary stressed vowel, but only if the stop is the first element
in the syllable. Thus no aspiration takes place if the stop is preceded by
fs/ (the only consonant which can precede the stop to yield a wellvformc?d
syllable-initial cluster), irrespective of whether the consonants involved are in
word-initial position (23a) or word-medial position (23b). However, a word-
medial stop preceding an unstressed syllable is unaspirated, whether or not it
is preceded by /s/ (23(:):

(23) a tile [thas],
stile [stard],
b. retire  [ri,['t"ata),
distend {di),['stend],
¢. muiter {'malfis]e
muster  {'ma],fstal,

% For a fuller account of aspiration in English as a syliable-based process, see Spencer (1996: §6.2.1).
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Thus the environment in which aspiration is found is ] __, i.e. at the begin- -

ning of a stressed syllable.'!

Another source of evidence for the status of the syllable as a phonologica)

unit can be found in the behaviour of Dutch vowels which are often referred
to as 9ax’ or ‘checked’ (cf. the discussion of lax vowels in §1.3.3). This is the
set of vowels which cannot occur in syllable-final position in Dutch, ie. in
open syllables, Thus (24) would be il formed in Dutch, because the vowel in
the final syllable is lax:

24) *maikro],

Lax vowels are not found in word-final position, then. But they are also not
found preceding a cluster which is a well-formed syllable-initial, as in (25a),

although they can precede a cluster which is not a weil-formed initial cluster,
such as /rk/ in (25b):

(25 a. *[malfiro],
b, [marlfke:], Marco (name)

Furthermore, if the following syllable starts with a vowel, the preceding vowel
cannot be lax, as in (26a):

26) a. *[hilJart],
b, [mai[kro:], macro ‘macro’
(hit] fa:t], hiaat  ‘hiatus’

Tense vowels are required in ali these contexts, then, giving for example the
forms in (26b).”2

We should notice that the existence of constraints of this kind removes an
ambiguity with respect to syllabification. The fact that macro cannot be real-
ised with a lax vowel in the first syllable indicates that the syliabification
which we have been assuming is indeed correct; Le. both the /k/ and the /r/
are assigned to the second syllable, rather than the first, even though syllables
ending with /k/ are well formed in Dutch, as are syllables beginning with /rf.

The fact that the /k/ in, for example, macro is assigned to the second
syllable is due to a principle which appears to hold true of languages in
general: given an intervocalic consonant or consonant cluster, assign it to the

"n a fater section, we wilt show that the structure of syllables with an initiat /s/ + obstruent cluster is
more complex than that of *normal’ syllabes, This in turn will lead us to adopt a slightly different view
of the environment in which aspiration in English is found.

¥ In Dutch, ff is anomalous with espect to the tenseflax distinction. Although it is phonetically
short, like the lax vowels, it can occur jn the same envirohments as the set of tense vowels, e.g. word-
finaily ([ka:}[do], kade ‘quay’} and in hiatus, afbeit only in morphelogically complex environments
{{bal[a:) fman], besamen ‘to confirm’), For discussions of the status of /of in the phonotogy of Dutch,
see e.g. Trommelen (31983), van der Halst (1984) and van Oostendorp {1995).
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beginning of the second syllable, unless an ill-formed syllg’o_le—initial ch:zster is
thereby formed."” Anything preceding a well-formed initial cluster is then
assigned to the end of the previous ‘S}‘%Ia??lei: This is usually referred 1o as the
maximal onset principle." I ‘
In English, the assignment of stress provides further evidence for the exist-
ence of the syllable. Syllables which are closed or contain a long vowe.l aF{raclt
stress, whereas syliables ending in a short vowel do not. This restriction is
illustrated by the examples in (27), taken from Chomsky and Haile (1968: 71

{27) arena 2], 'ritls[na]e
agenda o] ['d&en][da];
America [s}['me] [r1.[kal,

The rules of stress assignment in English are highly complex, and we will
not go into details of their operation here (but see, e.g., §4.3). However, wg
can observe that different classes of words have different syllables as.thelr
‘targets’ for stress. The target in the class of nouns iilustr.ated n (27} is the
penultimate syllable, as illustrated by arena, whose penultimate syllable con-
tains a long vowel, and agenda, with a penuitimate syllable closed by a con-
sonant, However, the penultimate syllable of America contains a short vowel
and is not closed by a consonant, and so it rejects stress, which is then shifted
to the antepenultimate syllable. Notice that the distinction we have just dra\.Im
can be characterised in a unitary fashion if phonological sequences are in-
deed divided into syllables. In other words, the application of the stress rules
of English depends on whether 2 consonant following a short vowel belongs
to the same syllable as the vowel (as in agenda, for example) or to the fol-
lowing syllable (as in America). This is not just a matter of the nw_nber.of
consonants following a short vowel, as might at first be thought, but, just like
the Dutch examples in (20), involves placement of the syllable boundary, as
is shown in (28) for the English word algebra:

(28) algebra [zl [de]fbre],

¥ A language which does”.not allow consonant clusters at the beginning of a syllable will have to assign
the first element of & tonsonant cluster to the pravious syllable, hawever, o

¥ Dutch does allow lax vowels immediately preceding & CV sequence. One comunon sm.‘zrcc of! this is the
inflection of nouns and verbs: compare /pad/ [pat} pad ‘toad’ with Ipaflfan." [pa_da} toads’ and flek/
{lek] (k) fek (1) leak” with fiskvon/ [lekan] fwif) lekken ‘(we) leak’. (This 15‘ a lexical matter:‘:oznp;rﬁl:
fpad/ [pat] pad “path’ with /pard+an/ {parda] ‘paths’.} Standard analyses of Dutch assume elther tha
the intervocalic consonant syllabifics to the left, i, it forms part of the ﬁrg syllable, giving .elgi
frad,fon);, or that it is ambisyliabic, e.g. Ipa[dl,en],. The first c‘onsonant (_)t a :vell—forfned m1:za
cluster cannot be considered ambisyllabic in such analyses. as this would yield *[ka[b],ras),, rather
than the weli-formed kol fbrai), cobra “cobra’, The second consonant ?f a we}l-fo%'med finat cius.;tep
however, is ambigyliabic, e.g. [marm],ar}, marmer ‘marble’. By analogyAwnh fo'rms with final clustef s, it
is also possible to analyse padden and lekken as containing a double {i.e. geminate} consonant, giving
fpadfdl,onl, and {lekik},onl,. For discussion, see van der Hulst (1984, 1985).
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Here the vowel of the penultimate syllable occurs in an open syllable, even
though it is followed by two consonants, and so the syliable rejects stress,
which shifts to the antepenultimate.

The example of stress assignment in English has been extensively used to
show the superiority of an approach to stress which incorporates the syllable
over the treatment given by Chomsky and Halle (1968). In SPE, as noted
above, there is no phonological unit corresponding to the notion of syllable,
so that any cluster which is a well-formed syllable-initial, and therefore can-
not be preceded by a stressed short vowel, must be specified individually in
the stress rules. This is tantamount to incorporating the syllabification rules
of 2 language in every rule which makes reference to syllable boundaries in
one way or another, and clearly misses the generalisation illustrated by the
forms in (27).

3.3 The representation of syllable structure
We have seen that the syllable is a unit which is required in phonological
theory, and that segments can be seen as the constituents of which syllabies
are constructed. Using a common formalism, we can represent this in terms
of the tree structures in (29a), a possible representation of the syllables mak-
ing up English albatross:

29 a o 4

G
ANVANP AN
2 | b a2 t r p g

Thus /e/ and // are constituents of a unit labelled syllable (), and similarly
for the other segments. The tree structure in {a} and the labelled bracketing in
(b) are equivalent. Notice, crucially, but perhaps confusingly, that the con-
stituent trees in (a) have a quite different interpretation from representations
such as (1), although they are apparently formally identical. Here the lines
linking the levels denote constituency, whereas those in {I) and similar dia-
grams denote association. In other words, /ee/ and /i/ in (29a) are part of a
larger unit G, while no such claim is made in (1), which merely shows that the
feature N is a property of each of the segments with which it is associated.
This notational ambiguity, although unfortunate, is now so widespread that
it seems pointless to try to avoid it here.'s

We have already seen that there is evidence to suggest that syllables them-
setves may be grouped into constituents lazger than the syllable, but smaller
than the word. We consider this question in Chapter 4, where we discuss the

b. [aai](,{ba]g{tms],I

'* We shoutd notice, though, that Kahn {1976 considess the syliable node to be ‘associated” to segments.
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foot. Here, however, we consider first the nature of the internal structure of
the syllable. _

In the representations in (29) i_t‘_ Ai{sja,ssqn;ed that the syllable is a flat con-
gtituent, without any internal striicture, This is evident from the strufsture
given in (29a) for the syllable /tros/, in which each of the segments IS. ap
immediate constituent of the syllable node, with no intervening nodes. ‘ThIS is
by no means uncontroversial, however, and various proposals regarding the
internal structure of the syHabie have been put forward.

We will distinguish three proposals in this area, The differences between
the proposals is illustrated in (30), three representations of the internal struc-
ture of the English monosyllabic morpheme /tremp/ tramp. For the present,
we use the symbol ‘X’ to label nodes which are intermediate between the

syllable and the segment:

(30) a. G b. I3 c. G
TR N N
t r ® m p X X X X
/N A VA
t r & m p t r &#@ m p

{30a) is a flat structure, like (29a), and as such is the minimal constituent
strocture which we might assign to the syllable. However, (30b) and (¢) show
two different ways of assigning further constituent structure within the syl-
lable. (30b), in which we see a major split before the vowel of the syllable,
illustrates the onset-rhyme theory of syllable structure, while (30¢), where the
split comes after the vowel, is one interpretation of an a?proach refeqrred He
as mora theory. We now consider these two approaches in some detail.

3.4 Onset-rhyme theory .
As the name sugpests, in onset-rhyme theory the syllable is analysed as consist-
ing of two immediate constituents: the onset, containing any consonants pr.ew
ceding the vowel, and the rhyme, containing the vowel and whatever follows it

6 o

onset - rhyme

/N TN

t T & m p

" Various arguments have been put forward for the division of the syllable into
two constituents of this sort. Notice first, however, that although the .njame of
the phonological constituent ‘rhyme’ is derived from the term ira.dmonaliy
used in verse, we cannot equate the two concepts: the elements which rhyme
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in the traditional sense are not necessarily just parts of the syllable, as might
be suggested by a pair such as bill-mill, but may also involve something
larger, as is evidenced by rhyming pairs such as older—colder and higgledy--
Piggledy. In the latter cases, the thyming element is not just the thyme of
the syllable; apparently we are dealing with identity between the rhyme of the
stressed syllable and any following unstressed syllables. (We will see in the
following chapter that this state of affairs provides evidence for constituent
structure above the syllable.) However, although the two notions of rhyme
are different, the rhyming tradition does indicate the relevance of the onset—
rhyme division as far as the stressed syltable is concerned.

Further evidence for the validity of the onset-rhyme division has been
found in the apparent independence of the two constituents, That is, on the
assumption that a syllable can be seen as a2 sequence of onset and rhyme, it
has been claimed that the constraints on the co-occurrence of segments hold-
ing between onset and rhyme are much less severe than those holding within
each of the two constituents. That is, given a list of well-formed onsets and
well-formed rhymes, these can combine quite freely to form well-formed syl-
fables." Thus onsets and rhymes are seen as autonomous units, each with
their own constraints on their internal structure.

The combination of onsets and rhymes is not in fact entirely free, as is
evidenced by a number of restrictions on the well-formedness of English
syllables, of the type given in (32}, from Clements and Keyser (1983: 20-1):

(32) a. Stop + /w/ clusters are exciuded before fur v A aws: *fkwuit/, etc.
b.  English has virteally no words consisting of the form sC,VC,, that
is, 5, & consonant, & short vowel, and the consonant again.

The second of these two constraints means that words such as *spop, *skick
and *stit are apparently ruled out, even though the same sequences without
the initial s are well formed in English,

Nevertheless, although the existence of restrictions such as (32) leads
Clements and Keyser 1o reject the onset—rhyme approach to syllable structure
in favour of a flat syllable structure, it is clear that the relationship between
the vowel and the following consonants, if any, in a syllable is closer than that
between the vowel and the preceding consonants. Restrictions of the type in
(32) are much more common within the onset or the rhyme than between the
two censtituents, English, for example, dees not allow onsets consisting of 2
stop followed by a nasal (33a), rhymes consisting of a tense vowel followed

¥ In fact, we should restrict this to ‘non-peripheral’ sytlables, because word-initial and word-final syl-
lables typieally display extra material before the onset and after the rhyme, respectively. We return to
this in §3.4.4. -
D
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by /n/ (33b) or, as we have seen, final consonant clusters in which a nasal is
not homorganic with a following stop, at least within a single morpheme (33¢):
(33) a. *kn, *pa, */gm—/g‘u«‘_’ L ’
b, *liwy/, #*l-quy/ -
¢ *-mp/, */-nb/

Another argument in favour of identifying the rhyme as a constituent
involves stress assignment. In English and Dutch, as in many other lag-
guages, the location of stress depends on the stracture of the syflable; certain
syllables may reject stress in éontexts where we would cherwise expect it. In
determining whether a syllable is stress-attracting or not, it appears that the
number and type of consonants in the onset are entirely irrelevant, as is
shown by an examination of the forms in (34), which belong to the same class
as those in (27), i.e. the target syllable for stress is the penultimate:

(34) a. arena fol l'rit)ina),
verbena [var},[‘bit], [nal,
angina [een]['dar] dnal,

b.  America [o]f' melfri,[kal,
orchestra  ['or]{ka],[strs],
cholesterol  fkal,['le] fsta] [rod],

¢. agenda [2)o{"Ben]yda],
appendix  [o],['pen)fdiks],
veranda [val.f'renl,[de],

The distinction is a matter of rhyme structure alone, as is llustrated by the
target syllables of all the forms in (34), where the identity and number of
onset consonants play no role in whether the syllable attracts or rejects stress,
This again implies that the rhyme must be & unit which can be addressed by
phonological rules.

Similar evidence can be found in the behaviour of the diminutive suffix in
Datch, in particular When it follows a noun ending in a sonorant consonant.
We saw in (14¢) and (15) of Chapter 1 that the form of the suffix in these
cases depends on the nature of both the final consonant and the vowel preced-
ing it, as illustrated again in (35):;

(35) a. duimpje pumDM  ‘thumb’

maantje  MAANFDIM ‘moorn’
bijltje BUL+DIM  ‘axe’
boertie BOER+DIM  ‘farmer

b. kammetie XAMEDIM  ‘comb’
mannetjie  MAN+DIM  ‘man’
belletie BRLADIM “bel?
barretie  BAR+DIM  ‘bar’

2
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The forms in (35a) contain a long vowel or diphthong followed by a sonorant
consonant, and take a diminutive [tjo] (or fpie] if the final consonant is
labial), while those in (35b) contain a short vowel followed by a sonorant,
and take a diminutive [otj2]. Thus it is the shape of the thyme as a whole

which determines the choice of the appropriate form of the suffix. The onset, '

however, plays no role, as is shown by the forms in (36):

(36) a. aaltje AALADIM ‘el
paalje  PaaL+DIM  ‘pole’
staaltie  STAAL+DIM  ‘specimen’
maaltie  MAALADIM  ‘meal’
baaltje  BAAL+DIM  ‘bale’
kragltje  xRAAL+DIM ‘bead’

b, arretie  AR+DIM ‘sleigh’?
palletie  PAL+DIM ‘catch’
stalletje  sTAL+DIM  ‘stable’
mailetie  MAL+Div ‘mould’
balletie  BAL+DIM ‘ball’
knalletie Enaz+DIM  ‘bang’

We now consider a further possible level of constituent structure within the
onset-rhyme view of the syllable, the internal structure of the rhyme.

3.4.1 Rhyme structure
In (31) the rhyme was represented as a {lat constituent. However, as in the
case of the syllable, we can find arguments for considering the rhyme to
consist of two constituents, the nucleus and the coda, as ilfustrated in (37):

37 thyme

nucleus  coda

What evidence is there for claiming that the rhyme is not a flat structure,
but has two immediate constituents as in (37)? We have already seen that
certain syllables in languages may be stress-attracting, while others are not,
and that this appears to be a function of the content of the rhyme — the onset
is not relevant to such processes. In some languages, as in the English examples
discussed in (27), this seems merely to be a question of the number of segments
in the rhyme. The evidence of these forms suggests that the penultimate
sytlables of the forms areng and agenda, which are stressed, have something
in common as opposed to the penultimate syllable of America, which rejects
stress. From now on we will consider long vowels to be geminates, i.e. they

" Datch has no noun «f.
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occupy two positions in the thyme, and as such have exactly the same struc-
ture as diphthongs, which behave in the same way with respect to the stress
rules of English (e.g. angina [en)fdarfnal). Thus the distinction between
heavy and light syllables in English (i.e. those which attract stress as opposed
to those which do not) is simply a matter of the number of segments in the
rhyme: heavy syllables contain two segments in the rthyme, as in (38a, b, ©),
while light syllables contain only one (38d):'®

(38) a. heavy b. keavy c. heavy d. light
rhyme rhyme rhyme ‘ rhyme
a i1 € n I
angina arena agenda America

The target rhyme for stress in each word (the penultimate) is given in boldface,
The data from English does not offer any clues as to whether the rhyme
should have the internal structure in (37), then; all that seems to be relevant
is whether the rhyme node has more than one daughter. However, not all
languages draw the distinction between heavy and light syllables in the same
way. In some languages, it is not only the number of segments in the rhyme,
but also the type of segment, which plays a role. In Selkup, a West Siberian
language, for example, a two-segment rhyme consisting of a long vowel is
heavy, while a two-segment rhyme consisting of a short vowel followed by a
consonant is light, as shown in (39) {from Halle and Clements 1983: 120y

3% a ki'poo “tiny’
'qu'mooqr “two human beings’
b, ‘amirna ‘eats’
‘wucikkak ‘I am working’®

Stress falls on the rightmost heavy syllable in Selkup, or on the initial syliable
if there is no heavy syliable. Thus in (39a), the syllables [pas] and [moo], like
the correqundihg syllables in (34a), function as heavy and are stressed. Fow-
ever, the periﬁit%mate syllables in (39b), [mir] and [cik], respectively, function
as light, even though their rthymes contain two segments. Thus in Selkup, Like
English, a thyme containing VV is heavy, but, unlike English, one containing
VC is light. Evidence Iike this can be interpreted as suggesting that in (39b)
the penultimate syliable is light because the vowe! and consonant belong to
different constituents within the rhyme - the nucleus and the coda, respectively

* We represent the long vowel in (38b) as 2 geminate, i.e. as i/, rather than as fiz/. In the remainder of
this book, we will only use the gerninate representation when the geminate status of a long vowel is
relevant to the point at hand,
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— and what is relevant in establishing the distinction between heavy and light
in this language is the number of segments in the nucleus, not in the rhyme as

a whole.

The distinction between the two types of languages with respect 1o what ig
referred to as syllable weight is summarised in (40), where we refer to the type

of language instantiated by English as a rhyme-weight language and the Selicup
type as a nucleus-weight language (cf, Hayes 1995):

40) a. In rthyme-weight languages the nucleus plays no role in the distinction
between heavy and light syllables: if the rhyme as a whole containg
more than one element the syllable is heavy.

b. In nucleus-weight languages the structure of the nucleus node

determines syllable weight: branching nuelei are heavy; nen-branchin g
nuclei are light,

In rhyme-weight languages we find the possibilities in (41):

(41)  Rhyme-weight languages

a. fight b, heavy <. heavy
rhyme thyme rhyme
nucleus nucleus aucleus  coda
v Vv v \' C

while nucleus-weight languages have those in (42):

(42)  Nucleus-weight languages

a. light b. light C. heavy
rhyme rhyme rhyme
nucleus nucleus  coda nucleus

A% v C vV v

Although these are the most common types, other possibilities are found.
For example, a language like Duich appears to represent a third type, in
which weight depends solely on whether or not a syllable is closed, i.e. on the
presence of a syllable-final consonant, irrespective of whether the vowel is
tong or short, as is shown by the data in 43y

® This analysis depends on the assumption that the Dutch vowel ¢
terms of fong vs short, i.e. as invelving a guantitative distinction, rather than jn terms of tense vs lax,
with a guafitative distinction. In the latter case, the difference between heavy and light weuld depend
on 2 feature on the vowel, rather than on the number of elements involved {see alse §3.6 below),
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{43) a. kolibri [‘koil [ lbrit], ‘humming bird®
pagina  [‘paz][yitl[nas], ‘page’
b. agenda  [al'yenfldal, < ‘diary
propottie  [proi) [‘por]y[sit], ‘proportion’

In Dutch, like English, a VC rhyme is apparently treated as heavy, so that a
form such as *'agenda is ill formed; however, unlike either English or Selkup,
a VV thyme can be skipped, as in (43a), giving for example 'kolibri, ratl.ler
than *ko'libri. We might refer to this third type as coda languages, in. wh.:ch
the branching of the nucleus is apparently irrelevant, so that the distinction
between light and heavy syllables is as in {(44):%

(44y Codu languages

a. light b. light c. heavy
rhyme rhyme rhyme
nuclleus nucleus nucleus  coda

| N\ | |
\Y% vV v

v C

In the discussion above, we have been considering rhymes with at most
two segments. However, at first sight, it would appear that there are also
rhymes with more than two segments, either because they have two conso-
nants in the coda, such as Dutch balk /batk/ ‘beam’, or because they have a
complex nucleus and a consonant in the coda (English pike /paik/) o-r both
(English wild waild/). We might suppose, then, that the structures in (45)
would be appropriate for such rhymes:

45) a. rhyme b. rhyme c. rhyme
" nucleus coga nucleus  coda m;lius c;?
\l/ C/\C Vv C Vv CZ¢C

However, as we shall see, four-segmental rhymes, and even those containing
three segments, are very restricted, and where they do occur, this tends to be
in word-final, rather than in non-final, syllables. This in turn can be refated

* 1t has also been claimed that there are languages in which the heavy-light distinction is s.ensitive to the
nature of the consonant in the rhyme. For example, a rhyme containing a vowel followed by a
sonerant consonant might be heavy, whereas one with a vowel followed by an obstruent would be
light {see (65) below),
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to the more general fact that the constraints on peripheral — i.e. word-initia}
and word-final - syllables seem to differ in various ways from those on me-
dial syllables. We now consider one aspect of this phenomenon.

3.4.2  Syllabic prependices and appendices
With respect to the syllabic behaviour of peripheral consonants, we can
identify two classes, both of which are illustrated by Dutch and English. We
consider the first type in this section, and return to the second type, involving
‘extrasyllabic’ consonants, in §3.4.4,

It appears to be the major class and manner features which provide the
information relevant to the status of a segment within the syllable. In par-
ticular, the well-formedness of particular sequences of segments within a
syllable is determined by their relative sonority (cf, §1.3.1), in such a way
that, within the onset, less sonorous consonants precede more sONoOrous con-
sonants, while, within the coda, the reverse holds. The most SONOrous seg-
ment in the syllable, normally the vowel, forms the nucleus. Thus the sonority
‘slope’ within a syllable typically rises as we go from the initia! consonant to
the nucleus, and then falls until we reach the end of the syllable. Syllables like
English tramp Ntreemp/ and guilt fewiit! and Dutch plank fplagk/ ‘shelf” are
therefore ‘canonical’ in the sense that the order of segments obeys the sonor-
ity hierarchy (the obstruent precedes the senorant consonant in the onset,
and vice versa in the coda). Thus, elements within the syllable are subject to
what is often referred to as the sonority sequencing generalisation,

In the forms we have been considering so far, we have seen examples of
what appear to be branching onsets (English tray), branching nuclei (Dutch
ui leey/ ‘onion’) and branching codas (English Aelp). Co-occurrence of branch-
ing constituents appears also to be possible (e.g. English ery, old, tramp,
Jlounce). However, it is not difficult to find words in English and Dutch which
appear to ailow more than just two consonants in the onset and coda, at least
in peripheral positions. Interestingly, in many such words we find violations
of the sonority sequencing generalisation, in that we find examples of more
sonorous consonants preceding less sonorous consonants at the beginning of
a word, and vice versa at the end.

We start by considering what appear to be codas containing up to four or
even five consonants. There are restrictions here on the type of consonants
that can follow the ‘normal’ coda: they are almost always coronal, and fur-
thermore they are primarily found in morphologically complex forms. All
of this is illustrated by the Dutch forms in (46a), and the English forms in
(46b):
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(46) a. feryst/ ergst ‘most serious’
/promptst! promptst ‘most prompt’

fmafst/ mafst . ‘daftest’
b. /siksfs/ gixths g
{Orasts/ thrusts

One common strategy is to consider these segments and sequences {under-
lined in (46)) not to be part of the syllable itself, i.e. the core syllable, but to
form an appendix. Appendices, then, are considered to be outside the domain
of normal syllabification processes.

In initial position we also find consonants which violate the sonor.ity
sequencing generalisation. As shown in (47a, b) for Dutch (and for the English
translations), these occur in clusters consisting of /s/ followed by a voiceless
obstruent (472), with a further optional consonant (47b):

(47) a. /stok/  stok  Sstick’
fspmm/  spin “spider’

b. fstrip!  strip  ‘sirip’
Ispiest/ spleet  ‘split’

However, such sequences cannot appear at the beginning of medial syllables
in Dutch. Rather, they are split between two syllables, as shown in (48a, b),
unless the sequence is preceded by another consonant (48c):

(48) a. [pas],[ta:l, pasta ‘pasta’
[has]s[pall, haspel ‘reel’
b, [as],[traz}, astra ‘astra’
[es]s[plat],[nazl ide], esplanade ‘esplanade’
c.  [hom][ster], hamster  ‘hamster’

The fact that the vowel is short/lax in the first syllable of the forms in (48)
shows that the.following obstruent must be syllabified in the rhyme of the
first syllable; as we saw in §3.2, if the syliable were open, the vowel would be
long/tense in Dutch. .
For the Engiish equivalents, however, we do not find unambiguous evi-
dence of"tﬁis kind for suggesting that the fs/ must be syllabified in the coda.
We have already seen (in (23)) that plosives following initial /s/ are unaspirated
in RP ([staun] stone vs {t®un] tone). This holds whether or not the relevz{nt
cluster occurs medially {unless a strong enough morphological boundary in-
tervenes: [diska:d] discard vs {81s k"ard] this card) and irfespecti\.fe of s?ress
(Pmista] mister vs [my'sterk] mistake), Similarly, post-plosive medial /r 1 § w/
do not show the devoicing associated with word-initial position (e.g. [plei]
play vs [splet] splay vs {displet] display). This would appear to suggest that the
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/s/ belongs in the onset in both splay and display. However, in §3.8 we con-
sider an approach in which the /s/ in these words is assigned to the coda of a
preceding syllable; anticipating this discussion, we will for the moment merely
assume that /s/ in English, as in Dutch, is syliabified in the coda of the first
syllable in words such as discard, display and mister, and therefore that onsets
are maximally binary,

One language which is frequently cited as having word-initial clusters which
spectaculatly violate the sonority sequencing generalisation is Polish {Rubach
and Booij 1990: 122-3; Rowicka 1999 ch. 5). Polish allows a wide variety of
initial clusters, both two-consonant clusters which appear 1o allow almost

any combination of two consonants (49a) and clusters with more than two
consonants (49b}):

49) a ptak *bird’ Ipt-/
scheda  ‘inheritance’ /fsx-/
skok Yump’ fsk-
mpozyé  ‘multiply’ -/
Inu ‘linen” An-f
rted ‘mercury’ frt-f

b. pszezola ‘hee’ fpre~
I§ni¢ ‘shine’ fen-/

bzdura  ‘nonsense’ /bzd-/

However, as in Dutch and English, the options for word-internal onsets in
Polish are considerably restricted. Rubach and Booij assume that any periph-
eral consonant in Polish ‘does not count from the point of view of the §8G
{the sonority sequencing generalisation]’. Once this assumption is made, they
claim, the number of exceptions to the SSG is dramatically reduced. Further-
more, assuming that initial peripheral consonants are not part of the onset
means that there is no ambiguity in syllabifying a medial cluster like Y/,
which is found word-initially (rz¢é). Because the initia] /r/ is considered not
to be part of the core syllable, a medial /rt/ cluster must be heterosyilabic:
e.g. karty [kar)[ti], ‘cards’.

If, then, we assume that the consonants which violate the sonority
sequencing generalisation in word-final position do not belong to the syl-
lable, the same solution appears to be available for the initial consonants in
{47). The consonant in question is not part of the onset of the syllable; rather,
it forms 2 prependix.

On this view, the ‘syllable’ contains up to three parts, the obligatory core
syllable and the optional prependix and appendix, as ilfustrated in (50), the
representation of Dutch szrikist “strictest’, where only the core syllable is
dominated by the ¢ node:
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(50 sl
prependix  onset L ""}.rh'-yr'n"é appendix
/\
nucleus coda

AN
C C C v C C C C
1 Y R S I R
§ t H ] k t $ t

The structure of the core syllable is determined by the type of constraints
discussed in the previcus section. At this point we do not consider the ques-
tion of the relationship of prependix and appendix to the rest of the prosodic
structure, except to notice that various proposals have been put forward. One
suggestion is that these elements are attached at the level of the prosodic
word, so that the consonant is a constituent of the word, but not of the
syllable.

Languages vary as to whether they allow prependices and appendices.
Prutch clearly aliows both possibilities, resulting in the highly complex
sequence in (50). In the same way, the possibilities within the core syllable
also vary, e.g, whether the onset may be branching or not, whether codas are
permitted {i.e. whether syllables may be closed) and what combinations of
segments are permitted. In other words, these are parameters which vary
from one language to another, and which must be formulated in such a way
that we can account for facts about ‘preferred’ syllable structure, such as that
all languages have CV syllables, i.e. open syllables with a single consonant in
the onset. This appears to be the basic type of core syllable. Some languages
allow only CV syllables, while others admit various types of more complex
structures. In terms of the onset-rhyme analysis of the syllable, we require a
parameter which allows a language to choose to make onsets optional. This
parameter must be formulated in such a way that languages which allow
onsetless s‘yilables also allow syllables with onsets — languages which prohibit
onsets are not found. We formulate it as {51):

(51) OBLIGATORY ONSET: yes or no

The fact that the setting ‘yes’ is in boldface in (31) indicates that this is the

“unmarked’ (or default) setting. In studies on first language acquisition the

unmarked setting is considered to be the one which the child assumes unless
the data of the language being learned indicates that the marked setting is
appropriate. We will not defend the various assumptions as to the relative
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markedness of the settings for the various parameters here, beyond saying
that (51) reflects what appears to be the preferred minimal size for syliables,

Notice that we might have formulated (51) as (52), which reflects this more
directly:

(52) BRANCHING SYLLABLE: yes or no

A further parameter concerns the number of consonants permitted in the
onset. We formulate this as (53):

(53) BrRANCHING ONSET: ¥e€s$ or no

Languages which allow complex onsets seem to be more marked than those
that do not; hence the unmarked setting as ‘no’. Notice that there may be an
interaction between the ORLIGATORY ONSET and BRANCHING ONSET parameters,
If both are set to ‘ves’, we would have a language which would permit onsets
with one or two consonants, but not empty onsets, If such languages are
shown not to exist, then (53) is only required if (51) is set to ‘no’.

Within the rhyme we will require similar parameters, formulated as in (54);

(54) a. DBRANCHING RHYME: ves or no
b, BRANCHING NUCLEUS: yes or no

Notice that the markedness setting for the BRANCHING RHYME parameter
implies that languages with codas are marked. This reflects a fundamental
asymumetry between onsets and codas: the presence of the former is unmarked,
the presence of the latter is marked, Stated differently, we expect syllables to
be able to branch, but not the constituents within syllables. This in turn is
refiected in the absence of a parameter regulating the branching of codas,
which appears in (50) to be possible; we will see in §3.8 that there are power-
ful argaments to suggest that codas are never complex. If this is the case,
then no BRANCHING copa parameter is required.

Notice too that the unmarked value for the BRANCHING REYME parameter
may not be the same in all contexts, but may be dependent on the prosodic
structure in question. Many languages require a stressed rhyme to be branch-
ing (English is typical in not allowing /'by/, for example). A full account of
barameter setting would have to take this into account.

We have already seen that there may be 4 dependency between the 0BLIG-
ATORY ONSET and BRANCHING ONSET barameters. A similar dependency holds
between the complexity of the onset and the rhyme. It has been argued {e.g.
Kaye and Lowenstamm 1984) that no language will aflow complex onsets
but not allow complex rhymes, i.e. will set the BRANCHING ONSET parameter Lo
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‘yes’, but the BRANCHING RHYME parameter to ‘no’.”' On the assumptior} that
the rhyme is the head of the syllable and the onset the dependent, a po;nt‘ of
view which we will defend in §3.4.3;,,‘t-.i_iis.(‘ can be accounted for by a§suuung
that the dependent in any constituent cannot be more complex than its he‘ad.
It has been suggested that this principle holds for a wide range of phonological
constituents (see ¢.g. Dresher and van der Hulst 1998). ' '

These parameters account for the core syllable. We.wﬂl require fuzthfar
parameters to state whether prependices and/or appendices such as those in

ermitted in a language.

{5012);315, a set of parameters must be adopted which specify the permitted
segmental content for each syllabic position, As we have already seen, thf:
second position in the onset, for example, can gencraliy‘ only be ﬁll‘ed 'by a
sonorant consonant, which, as in English, may be restricted to a liguid or
fj wi. Similarly, the second position in the nucleus can ofien only be filled by
a limited set of vowels; in RP we find only high and central vowels, or the
second half of a geminate. Codas generally only allow a subset oIT the conso-
nants which can occur in onsets. Thus contrasts which are found in the c‘m.set
are ‘neutralised’ in the coda, as we have seen with respect to.ﬁneﬁ devmc.;ng
in Dutch - in onset position there is a contrast between voiced and vo:_ce,:-
less obstruents which is not found in coda positio‘n_. In terms of Harris’s
approach discussed in §2.6, the coda is a ‘weak’ posmox.l. '

In §3.8 we discuss an approach to syllable structure in which p?rameters
like these can be incorporated. In the meantime we turn our attention to the
question of how syllabic structure is assigned.

3.4.3  Syliabification .

It is generally assumed that lexical items, or underly}ng forms, r.le?d nt?t be
individually syllabified, i.e. syilabification is not distinctive. Rather, it is cIa'lmtred
to be by and large predictable on the basis of the feature c?ontent and E‘mear
order of segments, and, therefore, does not need to .be spemﬁesi underlym.gly.
Clearly, then, we need o have a set of principles which .éetermme how strings
of segments' are assigned to the various syllabic constituents we have estab-
fished above. ) . .

It might appear that we should simply start with the leftmost element in a
string of segments. However, left-to-right assignment of segrnents to ‘syllables
would lead to problems with VCV sequences — the C would be a'ssugneé to
the leftmost available constituent, the coda, whereas, by the maximal onsgt
principlé (83.2), it should form the onset of the second syllable. We will

* This is not to say that 2 particular syllable may not have a CCV shape, of course; merely that if 2
language permits CCV, it also permits CCVV.
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therefore assume that we first identify the syllabic elements; in other words,
we start with the assignment of syllabicity, a procedure which we will refer to
within onset-rhyme theory as nucleus formation. This involves assigning all
sonority peaks (cf. the discussion in §3.1) to nuclei, as in (55) for English
albatross lelbatros/ (we represent the nucleus by N):

59 N N N

I l |

& 1 b s ¢t r p g

We also require a process of rhyme formation. The rhyme is formed by
crealing a constituent of the nucleus and any following consonant which ig
not part of the onset of the next syllable (see below for onset formation).
Within this constituent the nucleus is the head and the following segment is
the dependent. As we saw in §2.5 with respect to the internal structure of the
segment, head~dependent relations are invoked in linguistic structure when
one of the elements of a constituent Is in some sense more important than the
other. In the case of the thyme, the nucleus is clearly more important, in that
it is the obligatory elerent of the rhyme: a rhyme must contain a nucleus, but
need not contain any other segment. In the type of representation which we
adopt here, the dependent is adjoined to the head, as in (56), the representa-

tion of the result of adjoining /t/ to /#/ in the rhyme of the English monosyl-
labic word ar;

(56) N
N - N
l |

& ® i

Thus /t/ is not the daughter of the node immediately dominating the nuclear
vowel /e/, but of a higher node, which bears the label N’ (= Rhyme). This
convention is used to indicate that the nucleus is the head of the rhyme: the
constituent as 2 whole bears the [abei of its head. The path leading from the
head to the topmost label js referred to as a projection or projection line — in
this case the structure in (57) is the nucleus projection:

57y W

|

N
|

¥ N’ is often pronounced as ‘N-bar’,
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Rhyme formation thus picks out the postvocalic segments in {55) Gf a well-
formed rhyme is thus formed) and adjoins them to the nodes created by
nucleus formation, to give (58): SR

(58) W N N
1\\ I\K N
@ I b a t r p s

However, (58) is incorrect in one respect. Although adjoining Mt/ to the
nucleus of the second syllable yields a well-formed rhyme, it should be part
of the onset of the third syllable. We must therefore order a process of onset
formation before rhyme formation. This ordering is in any case what we
would expect, given the existence of the Maximal Onset Principle introduced
in §3.2. By this principle, non-nuclear material is assigned to the onset unless
an ill-formed syllable;initial cluster would be created; only then does rhyme
formation apply.” Thus, after nucleus formation (50), any (non-final) seg-
ment constituting a sonarity ‘valley’ (the reverse of a sonority peak; cf. {12}
is assigned to an onset. The relevant sonority valleys here are constituted by

o/ and /t/ (but not /1/ and /i/, which are more sonorous than at least one of
their neighbours), Onset formation gives (59):

{59) N

|

ONDO
Ll
& I b s t

N
|
r o os

Notice that although /t/ is syllabified in the onset and /o/ in the nucleus, the
intervening /1 has not yet been syllabified. In English and other lax?guafges, as
we have seen, onsets may be complex. The process of onset formation in such
languages can be followed by adjunction of a second consonant to the head

of the onseét, giving (60):*

# In addition, there are phonetic indications that the /tf here belongs to the onset of the sccon;i syi?a'bic,
rather thaa the coda of the first, This is clear from the fact t.hat the' frl ﬂnde.rgoes the gvogmgj
typical of syllable-initial position; this takes place 01113{ f?llc?wmg an initial volceljss ig)}: :n] cgﬁ.
fish (cf. tress ftres/ {tres]). As pointed out to us by Neil 5mup, a!‘b_atmss Ia:ibatms} [a:. :; ros con
trasts in this respect with Albert Ross falbat rosf [=lbatros], in which, on mo_rpho ogica Ag:ouf th;
the /t/ is syllabified in the coda of the preceding syliable, and, as a result, there is 1o devoicing o

b J;’r\ie assume here that within the onset - a colsonantal constit.ucnt - the ‘most consonlant]a!’ (;e. k%]eas(;
sonerous) consopant is the head, so that in the onset of the final syf]!able of a!b:.'rrfm, ."t’ is ;]e Za;e
and it/ the dependent. This is probably the most widely held position; for the v;ewlr ;g;t the m
sororous segment is the head within any constraction, see ¢.g. Anderson and Bwen { 3.
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(60) ! o

N

|

€ 1 b

O
(;)NO N
N

By convention, adjunction also assigns an extra level of Structure even when

there is no adjoined element, so that constituent structure is aniform. In

other words, the head of the onset is identified by O; the dependent in the

onset is adjoined to the O node. Thus /b/ in {60} is also labelled O, and, as

head of the onset of the second syllable, has the same status with respect to

its syllabic structure ag ft/, the head of the onset of the final syilable.
Rhyme formation now follows onset formation, to give (61):

(61} N O N o N’
|
N O N O N
PN TN
@ 1 b s t r p g

These processes are followed by syllable formation, which involves the group-
ing of a nucleus projection and a preceding onset projection, if there is one:

62) N N N

5 1)
N O N O N
it
A DTN
& 1 b o t r p g

As in the case of rhyme formation, syllable formation involves the selection
of the nucleus projection as the head of the syllable — the nucleus is the only
obligatory element in the syllable. For the moment, we use the label N” to
characterise this, rather than the o label which we have been using up to
now. Notice that the status of the nuclens as head of the syllable is distin-
guished from its status as head of the thyme by the extra prime: N” vs N2

Although we have proposed rules of onset, nucleus, rhyme and syliable
formation, we have ag yet made no mention of a rule of coda formation. In
view of the existence of syliables with apparently branching codas, such as
English tramp, we might expect a rule which would select /p/ as the head of a
coda constituent, to give the syllabic structure in (63):

* "This notation is derived from that of X-syntax (Jackendo# 1977), applied to syllable structure by
¢.g. Kaye and Lowenstamm (1984) and Levin ( 1985). N is pronounced ag ‘N-double bar’.
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63) N
—1
e N
Co’
|
O N Co
e
1 r & m p

Although this is consistent with what we have been arguing so far, w§ have
also noted that there are arguments to suggest that complex codas are in fact
not possible and that there is therefore no need fozlf a process of coda forma-
tion as such (cf. also our discussion of parameters in §3.4.2). However, we do
assume that there is a coda constituent, even though this m.ay .not be complex,
and consequently that rhyme formation also involves assigning a coda node
to the dependent. This gives the final structure in (64) for albatross:

{64} NH NH N”
oA
! O N O N
| ™
h%o([) N O NCIO
| B
VLIV

The processes outlined above provide an adequate account 0:'f syllabifica-
tion in languages in which there is no motivation for a branchmg nucleus.
However, our account must be refined to deal with languages wt.nch ha-ve a
vowel-length distinction (i.e. in which the nucleus node may dominate either
one of two Vs), Furthermore, there is evidence that for some languages, a
postvocalic sonorant consonant should be incorporated in the nucieus, rathfer
than forming the coda. This is appropriate, for example, for languages in
which rhymes consisting of a long vowel or of a short vowel followed by a
sonorant consonant are heavy, but where those consisting of a short vowel
followed by an obstruent are light, as shown in (65):

65 a.  heavy b, light
A'A% v
VR VO

{where R = sonorant consonant and O = obstruent). A number of casets of
this sort are considered by Zec (1995a: §2.3). One such is the n.ncleu.s-wezght
language Kwakwala, also known as Kwakiutl (Boas 1947), which displays a
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Syliables like these appear to have a siructure containing three elements in
the rhyme, as well as an extrasyllabic position, as shown in (76) for paint:

(76} G
R ESP
[
O N Co
| N
C Vv cCcce
PEEL

3.5 Mora theory

In our representation in (9) of the prosodic hierarchy, we observed that each
constituent in the phonological phrase split into identical constituents at the
immediately lower level, so that the phonological phrase consists of two
phonological words, the phonological word consists of two feet, and the foot
of two syllables. However, within the onset-rhyme theory of the syllable, the
structure below the syllabic node no longer displays the property of splitting
into identical daughter nodes — the syllable is made up of an onset and 2
thyme, and the rhyme of a nucleus and a coda. This has been seen as a weak-
ness in the onset-rhyme approach to syllable structure, especially in view of
the fact that the distinction between heavy and light syliables has to be
characterised as involving either branching of the nucleus or branching of the
thyme, rather than being given some uniform interpretation.

Alternative models have been proposed, in which attempts are made to
provide a more direct characterisation of the notion of syllable weight, In
one such approach, syllables are not divided into immediate constituents
cailed onset and rhyme, but into ‘weight units” or moras.”® Light syllables
contain only one mora (they are monomoraic); heavy syllables contain at least
two (they are bimoraic). Thus in mora theory, unlike onset—rhyme theory, the
immediate constituents of the syllable do belong to the same category: they
are both moras.

In this approach, each mora contains one segment which contributes io
the weight of a syliable, possibly together with a number of segments which
do not contribute to the weight. As noted above, heavy syllables have two
moras, while light syllables have only one. Thus, in a rhyme-weight language,
i which CVC syllables are heavy, the vowel and the fina] consonant will be
assigned to distinct moras. As we have seens, however, initial consonants do

* See particutarly Hyman (1985), Hock (1986), Hayes {1989z).
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not contribute to the weight of a syllable, and so the first consonant in a
CVC syliable will not belong to a separate mora. In some versions of mora
theory, initial consonants are assigpc?g‘.to t;h; first mora of a syllable, i.e. the
mora dominating the vowel. More cominoiily, however, initia] consonants,
and in general any prevocalic material, are characterised as being associated
directly to the syllable node, i.e. an initial consonant is ‘extramoraic’. This
characterises the fact that such material never contributes to syllable weight.
The difference between light and heavy syliables in rhyme-weight languages
in mora theory is shown in (77), where, following Hayes (1989a), we assure
that initial consonants are extramoraic (cf, (41), where representations of
rhyme-weight languages within onset-rhyme theory are given):

(77 Rhvme-weight languages

a. light b. heavy c. heavy
] ’ g g

K Hou o

/1 /I\I %
c v Cc Vv cC Cc Vv

Here moras are represented as L, and, as before, syllables as 6. In accordance
with usual practice in mora theory, we assume that long vowels inv?ive a
single V specification, simultaneously associated with two moras, as in the
case of the CVV syllable in (77¢) (diphthongs would of course have two Vs,
each associated with a mora).

In a nucleus-weight language, in which CVC syllables are light (cf. (42)),
CVC syllables will be monomoraic, so that the final consonant does not
associate with a separate mora, as in (78):

{78) Nucleus-weight lunguages

a. light b. light c. heavy
o G G

LA B
c v C v C c v

Although representations in mora theory look very different from ihosej in
onset-rhyme theory, there are perhaps niore similarities than one might think
at first sight. Both models are concerned with distinguishing ‘weight-relevant’
scgments from those which do not affect syllable weight. In onset—rhyme
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theory, initial consonants form the onset, which is not relevant to weight,
while in mora theory they can be seen as ‘extramoraic’. The crucial difference
Is that this version of mora theory differs from onset~-rhyme theory in not
recognising an onset constituent:

(79 a R b, o
™

0 N Co B

| ] |

CCvVv e CCvec

However, with respect to syllable-final consonants, as we have seen, the two
models differ in a more obvious way. In mora theory, the number of moras
determines whether a syllable is heavy or not, as can be seen in (77) and (78),
where all heavy syllables have two moras and all light syllables one. In onset—
thyme theory, a keavy VC syilable in a rhyme-weight language (41) hag

exactly the same structure as a light VC syllable in a nucleus-weight language -

(42); the difference in weight does not follow from a difference in structure,
but only by the setting of a parameter.

Overlong syllables, which, as we saw above, are typically peripheral, can
be represented as trimoraic, as in (80):

80) o ESP
Hop p
L
v C C

where we assume that the second consonant is extrasyllabic.

A phenomenon which can be given a natura) representation in mora theory
is that referred to as cempensatory lengthening. One such process involves the
deletion of a consonant between a vowel and another consonant, with resuit-
ing compensatory lengthening of the vowsl. An exampie is found in the early
history of English and other Germanic dialects, where a postvocalic nasal
was deleted before a fricative. This process is responsible for alternations
within the paradigms of certain irregular verbs in English, e.g. think vs thought,
as well as the differences between various Germanic languages shown in {81):

(81)  Modern German Modern Dutch Modern English
fiinf  /fynff viif  fveiff five Harv/
Mund /mund/ mond  /fmond/ mouth /maud/
Gans  /eans/ gans  fyans/ goose  fgus/

Modern German, in which the vowel is short and the nasal has been retainad,
most closely represents the original situation, Modern English shows the
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results of the loss of the nasal and the compensatozfy lengthening of the
vowel, and Modern Dutch is hybrid with respect Fo tilns phenox:ﬁenon.

In onset-rhyme theory, compensdtory lengthening is m.ore difficult to ex-
press than in mora theory. In both theories, the nasal is cie?leted, but the
number of segments in the rhyme remains uncha.nged. Consider (82)-(84),
where we show what is involved in both theories in the change from Proto-

Germanic *fimf ‘five’ to *fif:

8) a. o b ©
R ESP ESP
OI\%O Hou
Ly b Lyl
SRRy

In onset-rhyme theory, as we have been presenting it up to n?w {(but sefa §3‘§
below), the nasal is delinked. Subsequently, the coda node is also delmki
from the rhyme node, the C changes to a V, and becc?mes a daughter of the
nucleus node, to give (83) (we ignore here the question of whether the ex-
trasyllabic consonant can now be reassigned to the coda):

(83)

ESP

JETE

= D O
-

<
—~—

In mora theory, on the other hand, the process simply involves delinking of
the nasal and the C node from the mora node, with reattachment of the mora

node to the V:node, as in (84):
(84) g
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Certain of .the advantages of the moraic account of this phenomenon can be .-
countered in .onse.t~rhyme theory by the introduction of a ‘skeletal’ tier, which
we now consider in the context of the more general problem of the represen- E

tation of segmental length, both consonantal and vocalic.

3.6 The representation of length

In our discussion of syllable structure we have been associating labels such

as onset and rhyme or mora with C and V symbols functioning as abbrevia-

g(;lns of segmental matrices (or, more correctly, feature trees such as (75)in =
apter 1}. However, current approaches to phonological structure take a

slightly different view of how this works. It is generally assumed that the root
nodes of segments {see §1.4) associate to the ‘terminal nodes’ of the s llab(')

structure. In onset-rhyme theory these terminal elements are said to ocZu 1:
skeleton or skeletal tier. (85) gives a representation incorporating the skelft)cr)n
for the English word beacon /bitken/, where skeletal points are represented by

£,

X0

(83)

c g

R R

1
O N ()I\jhlo
I DN
X X X X X X skeleton
| N S G
b i k 2 n

Qn tlhls vn:‘:w, the representation of a long (or geminate) segment involves
simply a single root node associated to two skeletal positions, whereas for

short segments there is a one-to i i
-to-one relationship between the sk
the root tier, as in (86): cicton and

86y x =x %
V |
long short

Such s‘tatements form part of a charactetisation of the segment types allowed
by an individual language. (86), then, characterises a language which makes a
phonological distinction between long and short vowels. Exactly the same
approach w?ufd characterise the phonemic contrast between long and short
consenants in a language such as Ttalian, evidenced in minimal pairs such as
papa Ipapal [papa} ‘pope’ and pappa /pappa/ {pap:a] ‘daddy’
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87 a G o b. o o
R R R 7 .:R
0 r{q 0 1I\E & N o' 1‘«1
NN IR
x X % X X X X X X skeleton
L1 I O S
p a p & p a p a

Here the single root node is shared between two syllables; the geminate con-
sonant /pi/ is simultaneously the coda of the first syllable and the onset of the
second.

In addition to structures involving two skeletal positions associated to a
single root node, the reverse is also found. Complex segments such as affric-
ates (cf. §1.4) function as single segments with respect to the syllable, and
therefore require only one skeletal position, but are segmentally complex. An
affricate consists of a stop part and a fricative part, and therefore has two
root nodes, so that church /§3:f/ will have the representation in (88) (where
we ignore the syllabic structure above the skeleton).

(88) x X X X

VoD

t | 3 t

Underlying this account of skeletal positions, which originates with Clements
and Keyser (1983), is the notion that skeletal positions are ‘timing units’ in
the syliable. Because long monophthongs have the duration of two segments,
they have two timing slots, but only one segmental tree — there is only a
single articulation involved — while affricates show the reverse: they have the
duration of a single segment, but involve two articulations.” For practicai
purposes, we can consider the notion of timing unit to be equivalent to that
of ‘segment’;’ the number of skeletal positions in a word is the same as the
number of segments.

Do we also require a skeletal level of representation in moraic theory, or
can mozas be associated directly to the root node, as in {893, which would be
the moraic equivalents of (87)?

. ¥ The analysis of complex segments is considerably more complicated than is here suggested, Although
we have represented affricates as involving two distinet segmental trees, with two root nodes, van de
Weijer argues that such two-rooted representations are more appropriate for consonants involving
double articulations such as /pt/. Affricates, he suggests, involve complexity within the segmental tree,

and contain both a [stop] and a [continuant] feature. Faor a discussion of these issues, see van de Weijer
(1994).
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89 a. c o b. o 4
i HS HoR/R

L/ LV

P a p a P & p a

Here the intervocalic geminate in (89b) is simultaneously associated to the -
second syllable node and to a mora dominated by the first syllable node. Asg -
such, it is formally distinet from a single intervocalic consonant, which is not

immediately dominated by a mora, However, the lack of a skeletal tier in
(89) raises the question of how geminate consonants might be distinguished
lexically from single consonants in moraic theoty. As we have seen, syllabic
structure is not present lexically, bat is assigned by rule on the basis of the
factors discussed above, such as relative sonority, Thus, if geminate conso-
nants have only a single root node in thejr Tepresentation, we must find some
other means of distinguishing them underlyingly from single consonants, This
might be achieved by assumning that a geminate consonant is always lexically
associated with a mora; ie. the difference between a geminate and a single
consonant is the fact that the geminate always contributes to the weight of

the syllable. The representation of the single consonant is shown in {(90a) and
that of the geminate in {b)

(90} a. b.

[+]
S omp

On this analysis, the presence of a geminate consonant means that the
preceding syilable must be bimoraic, Therefore, as pointed out by Lahiri and
Koreman (1988) and Tranel {1991), a syllable closed by a geminate should
always be heavy. However, Tranel (1991) notes that in at [east some cases,

this prediction is not borne out. Consider again the nucleus-weight language
Selkup (cf. (39)):

O} a qumoiqr ‘two human beings’
b. 'amitna  ‘eats’
¢ ‘wicikkak Tam working’

Stress in Selkup falls on the last heavy syllable, where VV but not VC counts
as heavy, or on the first syliable of the word. Thus stress in (91a) falls on the
perultimate, which is heavy, but in (b) on the antepenultimate, as the penul-
timate contains VC, and is therefore light. (91c), which containg a geminate
consonant, behaves like (b) in having antepenuitimate stress; the syllable
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containing the geminate must therefore be light. This is not a problem for
onset-rhyme theory, where, as shown in (92), (b) and (¢) share the same
structure: R

02 a. o o )
R /R R

I 4

LN T

ey

g u m o q 1

b o o o c.T o v]
I

R /R R R R R
I[\IOP%OOIL ILOIL\COOIL\CO
LTI N LT
RN ey
a m i r n a ul c i Kk a

The /t/ in /amirna/ has the same status with respect o the ske}eton {coda of
the second syllable) as the first part of the geminate /k/ in fuicikkak/, anc'i 0
neither contributes to the weight of the syllable. In other words, as we might
expect, both count as VC rhymes. . '

A representation in terms of mora theory which does not u?corporate a
skeletal tier appears to be unable to characterise /famirna/ as having the same
structure as /urcikkak/, as shown in (93):

(935: a. [+

[+ O

- M uu/t

L4V
g u m o g 1

b o o fe] c. © &) o
l I\ BB/
u il H oo
LA/ Vool DN
am 4 r n a ul c & ki a k
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In the ¢ i i
Ch;: :bstence of the ‘skeleton, the penultimate syllable of (93c) is now Wwrongly:
clerised as having the same moraic structure as that of (a), and sogiz.f

xncfli)rrectly predicted to take stress on the penultimate
hus, i - y -
8, like onset-rhyme theory, mora theory apparently needs to incorpo

rate skeletal positions in syllabic representations, so that geminates will ha
ave

one of the representations in (94), rather than that in (89b):

%4 a o o3 o b G
Ny °
VLY T

¢ i ki a2 k P a p: a

Eora to a po;tvocalic consonant within the syllable’ (Hayes 1995: 52). On
i account, then, a rhyme closed b i i the s
" Y a geminate behaves in exact] th
Way as one closed by a consonant ¢  beae o
. cluster, and s i
special marking in the lexicon, 7 Eeeies need bear o
. Eggsx@lar Problem for mora theory is identified by Lahiri and Koreman
). in their account of the stress system of Dutch. They consider Dutch

consonant), while short vowels can only occur in closed s ilables. T i

c‘mse.tmrhyme _theory, we have two types of rhyme, VV and 5(3 AZS-we};usj Tn

fjr.:.i';/z:rsesz ;gklg)utch }:s weight-sensitive, but, contrary to the f:xpecte:c:%a::e:tIj

fom;s N 93/5 § are heavy and VV syllables are light, as illustrated by the
(95, where the target syllable for stress is the penultimate:

93y a. [der'tekior]  detector ‘detector’
[wit'helmus] Wilhelmus (hame)

b, ['momittar]  monitor ‘monitor’
[festitval]  festival ‘festival®
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The VV penultimate syllables in (95b) reject stress, which shifts to the ante-
penultimate. Lahiri and Koreman point out that this state of affairs is
inexpressible if mora theory does no-incorporate a skeleton, since long vowels
are represented as bimoraic. The' heaviness of closed syllables is in itself
. unproblematical (weight by position), but there is no way of characterising
these as heavy while at the same time excluding VV:

(%6) a. ¢ b.o
N AN
BoOR HoH
! V
vV C v

Lahiri and Koreman propose that for Dutch, as in the case of Selkup above,
we need to incorporate the skeleton in mora theory, such that Dutch long
vowels are monomoraic, but are associated with two skeletal positions:

O a o b.

O o— % —x

"
|
X
}
v

It seems, then, that there is a body of evidence to suggest that syllable
structure must incorporate a skeletal tier, both inn onset~rhyme theory and in

mora theory.

3.7 The independence of syllabic positions
We have been assuming that syllable structure is assigned to the strings of
root nodes which are underlyingly present, although in specific cases, such as
the representation of long vowels and complex segments, some syllabification
information must be specified underlyingly, as we saw in §3.5. Lexically, then,
we have strings of segmental trees without any syllabic organisation. The
creation of syllabic structure presupposes the existence of segmental structure.
However, there are various phenomena in the languages of the world which
suggest that syllabification and syllable structure are not as straightforward
as this might suggest. Thus we find cases in which segmental material appears
to be underlyingly present, but is only realised if it finds itself in an appropri-
ate position in the syllabic structure. One frequently discussed case involves

the realisation of /rf in English.
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3.72.1  Irl in English
We can distinguish three different groups of ‘dialects’ of English as far as the
behaviour of “final’ 7 is concerned. Let us refer to these as the ‘fully rhotic’
dialects, the “fully non-rhotic’ dialects and the ‘intrusive [1]’ dialects.”® The fully
rhotic dialects, such as Scots, realise postvocalic /t/ under afl circumstances:

(98) rotor  [rotar]
queer  [kwiir]
queerer [kwiirsr]
hurry  [harf?

Fully non-rhotic dialects, such as some varieties of RP, only realise /t/ if it
can be syllabified into the onset of a following syllable, as in (99):3

(99) rotor [rauita]
queer  {kwio]
queerer  [kwioaa]
hurry [hAIE}

Thus the initial /+/ in rotor is realised, but the final one is not, while the
intervocalic /1/ in queerer and hurry is syllabified into the onset of the second
syllable, and so is realised (cf. queer, where the /r/ does not surface). Notice
that the presence of a word boundary does not inhibit the realisation of the
i1/, as shown by a phrase such as queer and quaint [kwioxonkwemt]. /t/ realised
in this context is said to he ‘linking’.

The third group, the “intrusive [r] dialects, have the same realisations as
in (99), but also realise [1] in a further context, Thus “fully non-rhotic’ RP
speakers have linking [1] only in contexts in which there is an <r> in the
orthography, while ‘intrusive [r]" speakers insert the consonant between any
vowel-final word™ and a following vowel-initial word (i.e. when two vowels
are in hiatus), irrespective of the orthography, giving pronunciations such as
[komoatagkaulon] for comma and colon, which for speakers of “fully non-rhotic’
dialects, would be [komasgkaulon], without the [11.

In the ‘intrusive’ dialect, the insertion of the (4] is totally predictable from
the phonetic context, and so we do not have to specify it underlyingly. Rather,
we simply require 2 rule which forbids empty onsets intervocalically in foot-

* This division is a simplification of the actuai situation, but will serve to itiustrate the point we wish to
make here. Unsurprisingly, many speakers fall between the dialects identified above, For a discussion
of the dialect sitnation in English, see Wells (1982).

* We are not concerned here with the phonetic details of the realisation in Scots English of /r/, which
may vary from 2 trilled [r] through an alveolar tap ] to some kind of approximant [4 or 1],
depending partly on its position in the word (see Wells 1982: 410-11). The only refevant factor here is
whether or not the consonant is present phonetically,

 RP it/ is restised as [ in ali relevant contexts.

% The word-final vowel must not ba high, however, and for some speakers can only be low.
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internal position; if there is no segmental material availab%e,' then [1] is in-
serted. In this case, then, syllabic structure is at least partly independent of
segmental material, to the extent ti}gg,le;aph §yllablc must have .an onset.

Fully non-rhotic speakers, on the other haz}d, -must have different i.méer-
lying representations for words which yield linking [1] and those which do
nat. Thus, although comna [koms] and bomber [bpma} have the same sha?e
in isolation, the speaker must ‘know’ that comma and colon has no [z, while
bomber and fighter bomaisnfaits] does. Thus we must assume that bomber
has an underlying /z/, to give /bomor/. ‘Intrusive [z}’ sge.akers, howe?ver, treat
the two forms identically, and therefore can have identical underlying repre-
sentations, i.e. fkoma/ and /boma/. .

How, then, does syllabification operate for speakers of the fukly nor%{-rhonc
dialects, who apparently have underlying /t/ which is not reahsied in final
position, as in [boma] from underlying /bomar/? We return to this after our
discussion of a related phenomencn, liaison in French.

3.7.2 Liaison ' ' . B
French displays two phenomena, liaison and h-aspire, whxciil hav‘e mtler'estmﬁ
repercussions for our analysis of syllable structure. .We. consider first liaison.

In some respects, liaison is very similar to the linking-[1] phenomenon .Of
RP English. Both result from the loss of word-final consonants at afl ear;gzr
stage of the language. We find Modern French forms such as tb.ose in (100,
which, reflecting the earlier pronunciation, have a final cons?nant in thelofrthf)—
graphic representations, which, however, is no longer realised phonetically:

(100) petit [poti] ‘small’
gros [gro] ‘large’
un  [£] ‘one, a’
In these words, the final consonant is not realised phonetically at t!:le end of
a phrase or if it is followed by a word beginning wit‘h ‘a_consonajmt, asin (10122.
However, if the consonant is followed by a vowel-initial or glide-initial word,

it is realised (101b):

{101y a. petit livee [poti live} ‘small book:
gros camion  [gro kamjd] ‘large truck
un pouce f£ pus] ‘a thumby’

b. petit ami {patit ami]  ‘small fr.iend’
petit oiseau  [patit wazo] “smail bird’
gros arbre  [groz arbr| ‘large tree’
un enfant [En Gf&) “a child’

¥ For a full discussion of liaison, see Tranel (1987: ch. L1). See aiso Selkirk (1972), Clements and Keyser
{1983).
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The realisation of the final consonant in some contexts (preceding vowels and

glides) is the phenomenon referred to as laison. Unlike linking [1] in RP, 5

range of consonants is involved in liaison, as illustrated above for ft], [z) and _':

fn]. Whether or not liaison actually occurs in the appropriate phonetic cog.

text is governed by a number of factors which need not concern us here, but
which are morphological, syntactic and stylistic in nature {see Tranel 1987). =
How can we account for liaison in a theory of syllable structure? Notice ;
first of all that, whatever our treatment of [i-insertion in fully non-rhotje
dialects of RP, our account for liaison must be different; there is no way of -

predicting — from the phonetic context slone — which consonant will be

realised. For example, there is nothing in the phonetic context to lead ug to -

expect [t] in [potit wazo] ‘smali bird’, but [] in [groz wazo] ‘big birds’. Rather,
We must propose an account in which the final consonant is Initially present,
but is deleted in the appropriate context,

If the facts of liaison were as straightforward as we have Jjust suggested,
this would be as far as we would need to go. We would simply say that the
phonological form of petit was fpstit/ and that of gros Igroz/, and that French
had a rule which deleted final consonants in the appropriate environments,
However, the facts are considerably more conplex,

Notice first that not gl consonants in French can serve as linking conso-
nants in liaison. By far the most Common are those in (101), i.e. the coronals
{t n 2], with [r p g] also being found in 3 restricted number of cases (c.g. au
Premier étage [opremjeretaz] ‘on the first floor’, beaucoup aime [bokupeme]
‘much loved’, un long été [ElBgete] ‘a tong summer”). Other consonants are
not found in liaison processes. More importantly — indeed, crucialiy for re-
Jecting the idea that French has a rule deleting ‘final’ consonants in general —

there are many words in which finai consonants are realised, as shown in
(102):

(102} a. cher garcon [fex gars3] ‘dear boy’
cher livre [Jer ive]  “dear book’

avec ¢a [avek sa) ‘with that’
b. cher amij {fer ami] ‘dear friend’

cher ofseau  [[er wazo]  ‘dear bird’

avee eux {avek o] ‘with them’

These consonants are not deleted under any circumstances; they behave like the
liaison consonants in surfacing before vowels and glides (102b), but, uniike
them, also before consonants (102a). Clements and Keyser note ‘minimal’
pairs such as done ‘therefore’, which is always [d3k), and dons ‘whose’, which
is {d3t] in liaison contexts, but [d3] elsewhere. We must therefore distinguish
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between the two types of consonants in our phonologica‘l represe;:tauon, to
'~ ensure that liaison only affects the relevant set of words in French.

Let us assume for the moment ftllgt' :éhe ‘_.:}iais?n fac.:ts force us to sag that
phonological sequences are underlyingly sylka@ﬁed in French. On this as;
sumption, the final consonant of non-al?ernaf:mg words such‘as lczg;c an
donc will, as in the regular case, be syllabified in the rhyme, as in (103):

(103) o c
LA
AR
N O N Co
P
L
a v & k

The final consonant will be phonetically realised even if the onset of the
following syflable is not empty, as in (104a), avec ¢a

(104)21-7 G o b'T 7 '
R R /R R

AN ARAN
T A

X X X X X X i ll
SSSSS SN S 0 S

In (104b), avec elle, the final consonant ‘resyllabifies’ phoneticall;g tg a[lo;; rti:
empty onset to be filled, giving [a.ve.kel], where we denote syllab e‘ ou§nOnset
with a dot. This again demonstrates the rel.evance of th.e Mfixm;a e
Principle (cf. §3.2); even though the final /k/ is first syIlablﬁed in the r-;;ilag
on this analysis it shifts to the following onset when possible, evi:;l 1 {
onset Eelongs to a different word. In general, French s.eems to aw-)i 5 ?mpii
onse-téf within the phonological phrase - L.e. the domain of syllabification
is the nological phrase,

Fr;;:\t ldi)t tep;(z\rentgliaisoi consonants from being realiged when they az.:
followed by a consonant, while ensuring that they are rleahsed when_ a vox?; ;
follows? We assume the following surface representations for petit garg
and petit ami:
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(105) a. & o a o
AR A
ONOIL Ol\iI\COOIL'
LT
N
Patitgdgsﬁ

(=

=]
]
o]
=]

R R R R
OILOI\lfOI\LOIL
NN
Loy
Patitami

In (105a) the final /t/ of petit is not
while in (b) it forms the onset of t
the surface, the final consonant is
the following onset is empty.

What, then, is the underly
that we must be ab]

a§sociated to any syllabic constituent,
he third sytlable of the sequence. Thus, on
only syllabified, and therefore realised, if

' z‘fzg representation of a word like perit? Recall
© to identify the segmental content of the consonant, as

;ivc:LllIci be to say lthfctt the underlying representations directly encode whether a
na consonan‘t fs Incorporated in the syllabic structure of a word, so that the
final 1t/ of perit is underlyingly not sylabified, as in (106):% ,

(106)

Rk
01\1501\[1
ny
L
P 2 t it

35 » :
We’a.re assur.nmg here that the linear order of segments
posmo.ns, ?hls means that the root node of the final cons
otherwise it would not be ordered with respect to the oth

is del?zmjned by the ordering of skefetal
onant is associated to a skeleta) position -
er elements in the string,

3.7 The independence of syllabic positions

Contrast this with the representation for avec in (103), where the final conso-

. pant is underlyingly syllabified. Thus the skeletal position of the final con-
sonant in petit is not dominated by any.node. In the case of petit gargon, the
© Jt/ remains unsyllabified, and is therefdre not realised phonetically — it does

not form part of the syllabic structure. In other words, the /t/ is not licensed
in this word. The concept of licensing is used in determining whether or not
a particular segment can be phonetically realised; in this case there is no node
available in the syllabic structure to which the final underlying /t/ of petit can
associate, and so it is phonetically not present.

However, underlyingly unsyllabified consonants in French can be ‘rescued’
by the presence of a following onsetless syllable. Because a word like ami has
no onset, and, as we have seen, French avoids empty onsets where possible
within the phonological phrase, the lack of an onset licenses the finat #/ of
petit in petit gmi, giving the surface representation in (107

(07 o o G ©
.
OI\IFOIL OIIGOP!J
SN
LIRRRENTY

The final /t/ of petit is now associated to the empty onset of the first syllable
of ami.

However, the account of liaison which we have just given, although adequate
in the sense that the correct phonetic representations can be generated, is
bedevilled by a problem. As we have already seen in this chapter (§3.4.3),
syllabification is normally predictable from the linear order of segments. Our
rules ‘of onset, thyme and nucleus formation were meant to reflect this.
It seems undesirable to abandon this claim -~ which is seen as being gener-
ally true of languages — merely to account for one type of phenomenon in
a particular language. Furthermore, the analysis we have given does not
identify the appropriate category of segments as being ‘abnormal’. In general
in languages, as we have seen, segments are underlyingly not syllabified, and
are, of course, phonetically realised. However, in the analysis we have given,
the ‘normal’ category, i.e. the fixed final consonant in 2 word such as avee,
is syllabified underlyingly, while the ‘exceptional’ category, a final consonant

% See for discussions of licensing It6 {1986}, Geldsmith {1990).
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undergoing liaison, for example the [t} in perir, is underlyingly not syllabified. -

Clearly, then, the account we have given is not optimal

An alternative analysis is available, however, one which makes use of g concept _'
similar to that of extrasyllabicity, which we introduced in §3.4.4, In this analysis,
final liaison consonants are simply marked in the lexicon as being extrasyllabic,

i.e. as being ‘invisible’ to the normal syllabification algorithm of French:

(108) a. x x x x <x= b.x x x x
LT Lol
P oo t 1 t a v g k

where extrasyllabicity is denoted by < >,
Notice that the motivation for marking liaison consonants as extrasyllabic

is different from the cases which we considered earlier in §3.4.4 with respect

1o extrasyliabicity. There we found that a consonant was extrasyllabic because
its presence violated the constraints on syllable structure in the language in
question. Here, however, there is no such violation involved: the pronunciation
[patit) would be well formed in-French even if no empty onset followed (and,
indeed, is a possible realisation of the feminine form petite, as in Iy petite bonne
[fapatitbon). Rather, it is an idiosyncratic fact aboyt the set of words with
liaison consonants that these consonants behave as If they were invisible for

empty onset of ami.

The extrasyllabicity analysis also appears approptiate for ‘fully non-rhotic’
speakers of RP English, i.e. those who display linking [4], but not intrusive
[4]. For these speakers, the final /t/ can be marked as extrasyllabic, being

realised only when the following onset is empty, so that the underlying repre.-
sentation of rofor will he:

(109 x X <x>
!
r U

QO e
o Qe by

X <X

2 1
3.7.3  h-aspiré

French displays another phenemenon relevant to the relationship between

segments and syllabic structure, involving words beginning with what is nor-
mally referred to as an h-aspiré,
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We have already seen that vowel-initial words in French {rigger liaison;

they are also involved in a number of other phenomena, suc‘:h.zfs the loss Qf
the vowel in the definite article. Qg,mpan_—;-_‘-_ the coz}sonant-lnztxaE words in
(110a} with the vowel-initial and glide-initial words in (b):

{113y a. le pouce [l pus] ‘“the thumb’
jamain [la m§) ‘the hand’
b. larbre  [larbg] ‘the tree’
Pétoile  {letwal] ‘the star’
Poiseau flwazo] ‘the bird’

It would appear that the vowel is elided in the same environment as t%mt n
which liaison is triggered. However, consider the forms in (111}, all with an

initial orthographic /:

(1t1) a. le hibou {l& ibu) ‘the owl’
la hache flaaf] “the axe’
b. Thirondelle [Hr3del]  “the swallow’
Phumidité  [lymidite] ‘the humidity’

The vowel-initial words in (111b) behave a‘s we ?vould expect from (?I{)b);
they trigger elision of the vowel in the definite article. ﬁowever, thoim t(zz),
although also pronounced with an initial ‘vo.vW./eE {e.g. [ibu]), are res.n, anr (;
the processes which normally affect vowel-initial words. The forms in {a) ar
~aspiré 8.

th;rfl ftjg”c(;s‘:();? h-aspiré words, we appear to‘have an initia‘tl consonant,
which, although it is never realised phonetically, is neverthele.ss in some s*fzn'se
‘present’ on the surface, in order to block elision from alpplymg._ Rather lhd!;
having a consonant which is fully specified but un.syilamﬁe'd, a.s in the ;:a'se T
liaison consonants, then, we have a skeletal position wh.xch is under ylxlni y
present, but has no segmental content, as in {112a), and is therefore syllabi-
fied, as in (112b), the representation for le hibow:

=]

b. g

[=]

- (112) a x

e

[ A~ |
O el - A -

[ A+

S
o o e
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In (&) and (b) the semi-vowel
{1}, which is underlyingly prese
a result of elision. In (©), on
underlyingly compiex onset h
content (¢f. hiboy in (111a).

words with

37 H
Notice tt
that there do not appear to be examples of Jjinitial words which per:h
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Tnt . L

o Iga;zrfvslgzzflyi thirehare a few vowel-initia) words without orthographic 4
aiso behave like h-aspiré words, a

(113a) . as well a i

initial items ((113¢); cf. the forms in (b), which permit eji;oi;l)i?lber o e

(113} a. le onze aofit [le 3z u] ‘August 11th’

b. I’ois.eau [lwazo} ‘the bird
Phuile [hyil} ‘the oi)’
¢ le yaourt flo jaurt] ‘the yoghurt'

le hu.it ‘avrﬂ [l it avsilj ‘April 8tk
le ouistiti {lo wistiti)

The form in (113a), onz
R €, must be treated like hibou i i
o . 15 ou i (111a), ie. with &
; g: al: ;Hy empty syllabic position. Those in{113¢) apparently tr)eat the\?:i? ‘;
s émg a c?nsonant, and so elision is blocked. However, in {113b b
Ttace glide does not block elision.”” This means either that ,we t)’ -
must con-

sider the glide to be syliabified not in the onset, but in ¢

. , he nucl is i

Z;i;:;:i, }fglo;:;eed by Tranel 198’{: 174), or that we should afl:;l«:fugtﬁfni;};:

sty i e :e;ond element ‘xs a glide. French does in fact allow such

s v p emes (e.g. qu. {lgi] ‘him’, Joi [lwa} Jaw”), and so the best
presentations of the various forms are perhaps those in (114): N

(114) a. G b

‘the marmoset’

R R

| N /T }
0O N O N Co I\{I\
N }[\Xrﬁ RN
ill llxx XXXXXX
SRR I Y

[q]' 18 part of the complex onset whose head is
ntin (a) and becomes part of the onset in (b) as
the other hand, elision ig blocked because the
&s a head, which, however, has no segmental

By and iai ¥é |
y and large, liaison and h-aspiré interact in the expected way, such that
. A 2o . ’ ’ N
aspiré block liaison, to Eive petit hibou [pati ibu) “smail ow!’, for

it elision.
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example.”® Because the onset of the first syllable of hibou is associated to a
skeletal position, the final unsyliabified /t/ of petit cannot be associated to it
(liaison in French cannot form compie')i Qns‘{:};s, unless the second element is a
glide, as discussed above — cf. petif réve *‘['patitiasv} ‘small dream’ — rather, its
function is to prevent onsetless syllabies). Because this onset is not associated
to any segmental material, it too cannot be realised. On the other hand, perir
hynme ‘small hymn® will behave just like perit ami ‘small friend’ ([pstitimn]
and [patitami]); there is no skeletal position associated to the onset of hymne,
which is underlyingly vowel-initial, like awi.

3.7.4 Compensatory lengthening and related processes

We turn now to a slightly different type of phenomenon, but again one in
which we can make appeal to the concept of empty syllabic positions. A
common. type of argument for having a particuar tier in phonological repre-
sentation involves its independence from other aspects of the phonological
structure, In particular, we can identify phenomena involving stability effects,
in which some aspect of a segment is deleted, while some other aspect is
apparently still present in the phonological representation. In such cases, the
two aspects involved form independent parts of the structure. Thus, we saw
in §1.4 with respect to tonal representations that there are cases where tone-
bearing units are deleted, but the tones to which they were associated are ‘left
behind’, and associate to a neighbouring tone-bearing unit. Tone is therefore
appropriately represented on a separate tier.

Similar phenomena can be found to support the view that skeletal positions
are elements on a distinet phonological tier. One such phenomenon involves
compensatory lengthening, an example of which we introduced in §3.5. The
term is used to describe the lengthening of a segment to preserve the number
of elements on the skeletal tier, generally when some process has operated ~
or sometimes has failed to operate - in order to associate segmental material
by other means to the skeletal node in question.

One such case, from Tiberian Hebrew, is cited by Lowenstamm and Kaye
(1986: 104). Consider the nouns in {115}

(115) a. seefer ‘book’
gefem  ‘rain’
b. RIS ‘man’
faam  ‘people’
haar  ‘mountain’

* H(En‘:; as elsewhere, we are ignoring various other optional phonetic processes, such as the one which
typicalty deletes the schwa in petit, giving, for example, {pti ibu].
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Tiberian Hebrew has a process in whic
the beginning of the noun. When this
noun normally becomes a geminate, as ip (116}

(116} hasseefer  “the book’
haggefem “the rain’

In (117} we provide a rep
for [haggefem}:

117

We might expect, then, that the

with no further change, to give [ha?iif] and thahaar),

for example. However,
the actual forms are:

(118) haa?iif ‘the man’
haa%aam_ ‘the people®
haahaar  “the mountajn’

in which the vowel of the definite article |
consonant of the noun. We can atiribute

the injtial Consonant; however, if that consonant belongs to the set which
cannot undergo gemination, one skeletal slot is left without segmmental content,
as in (119):

{119 x x x

RS
h a 00

To satisfy the template, com

bensatory lengthening of the v
by associating the vowel to ¢

owel takes place,
he empty skeletal position;

(12{})xxxxxx

Ny

h a 20

S G b
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h the definite article /ha/ is attached to -
happens, the initial consonant of the

resentation with both the skeletal and the root tier

3.7  The independence of syllabic positions

. L . it in this
Phenomena like these suggest that syilabic positions can exist (albeit in

i i i trong evi-
case temporarily) without segmental information, and provide strong

dence for assuming that syllabic positiciis form an independent part of phono-
ical representation. . '

1og(l)zher I;xamples of compensatory lengthening display a Izllt;réaﬁ)cc;z‘nplex

i scuss
i le, Steriade (1982) and Wetzels i ;
state of affairs. For example, 82) - s (1969) discuss
ing i t Tonic dialect of Ancien .
ensatory lengthening in the Eas ! ‘ '

Coijinclzx a post};onsonantal fwl was lost, with concomitant lengthening of a

w

vowel:

(121) odwos > owdos ‘ihresifolé’
kalwos > kazlos  ‘beautiful

*
ksenwos > ksemos  ‘stranger

The deleted /w/ in (121} is not adjacent to the vowel which lengthens. Dele-
tion of /w/ is shown in (122):

(122) o T T

R R
N AN
Co Ce

X

o (}mmﬂmz

|
!

o o ¥ — 2

i
1
d

After the deletion of /w/ the second syllable becomes onsetless. To pro.\sii a{;nf
onset for this syllable, the preceding consonant moves from f}.nal positi
the first syllable inte the onset position of the second syllable:

(i23)) o© o
LA
| ™
N O N Co

l
J&x?l(ix
b L
o d o 3

i i 43
This in turn triggers compensatory lengthening of the vowel, as in {124)
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(124}

LA
| ™
N 0O NG
N
Vol
) d o g

The skeletal positions again behave in
segment, thus justifying their presence

Such compensatory processes also a
than the syllable. Although these are
of this chapter, we devote some spac
examples here, One such invelves a p
as Middle English Open Syllable Le
name suggests, is traditionally viewed as involvin
in an open syllable, i.e. in a stressed syllabi

nant followed by a vowel, i.e. schwa, Examples are given in (125) (from Lass
1992; 48):

in the syllabic structure.

g the lengthening of a vowel

(125  Awike/ > [weika] “week’

' fwuds/ > [words]  “‘wood?
fbers/ > Ibeiro]  “to bear
/nosa/ > [noize]  ‘nose’
/sama/ > [satma]  ‘same’

The traditional interpretation appears to have nothing to do with the notion
of compensation ~ nothing is fost as a

that the vowel is in an open syflable,
but rather by the loss of the final schwa.¥ In other words, the equivalence ig

not between, for example, [wuds] and [worda], but between [wude] and [word].

On this interpretation, the lengthening of the first vowel compensates for the
loss of the second. This can again be arg

syllables with short vowels is in some sens
a long vowel, or, alternatively,
the same weight as one heavy,

¢ equivalent to single syllable with
two light syllables are here treated ag having
The process can be characterised as in (126):

* But see for arguments against this reinterpretation, Lahiri and Dresher {ms},
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dependently from the content of the

ppear to be relevant to sequences largey -
strictly speaking outwith the domain
€ 10 a consideration of some relevant -
rocess in the history of English known -
ngthening (MEOSL). MEOSL, as the :

¢ followed by a single conso. -

3.7 The independence of syllabic positions

(126 o i T
R /R yR IE\
OI'!JO'IL - orE\rO - O N Co
rrE i TN
X X X X
Ll ! li/g
w u d a w oo d e

A similar account could be proposed to explain the different realisations oi
i . . a .
h dsiminutive morpheme in Dutch following a noun endmg ina sonc?ll;n
t es{)nant Recall from §1.3.1 that following a monosyllabic noun w1§1 az;
Cl?n e consisting of a long vowel followed by a sonore.mt @nsoagnt, SUC 1
o fmain/ ‘moon’, the form of the diminutive suffix is {tjs], but if t_he vow.e
J'mai’z)rt a‘s in man /man/ ‘man’, a vowel is inserted, to give {manat]e}.. As hm
glz casc:, of MEOSL, this can be viewed as compensatory, although in ti) r;;
, i ensa
i it tory epenthesis rather than comp !
case we are dealing with compensa | compensatory
i there appears to be a temp :
thening. In both cases, though, . ‘ Jefinec
izlrlfls of eliments on the skeletal tier which has to be satisfied by associating
i i letal elements.
ental material with all the ske . "
SegSI?milwr factors can be involved in the deletion of segmental_ E}a\]}?‘i:il
For example, in the history of Baglish, a process known as Hig o
Deletion deletes the vowels /i/ and fu/ when they follo»;;3 E;f):a\%'hfsy o
i ble (V) (see Lass 1984a: §4.3.2).
VC, VV}) but not a light sylla 4.32). °
io Oid E)nglish forms like those in (127) {(vowel length is indicated by

macron);

(i27) singular  plural .
a. scip scipu  ‘ship
lim limu ‘Hmb’
b. word word ‘word’
land fand ‘land’
bén bin ‘bone’
sweord sweord ‘sword’

- ould

These nouns all belong to the same class, the g-stem faeutex nouns,{?(x)lnd :f ”

be expected to form their plural in the same way, i.e. by‘suﬂi;l;a i Habh;

However, fu/ can only be attached to a light syllable (a}), while a ff:ac\if_y i}; 2

ject ) cars then that, just as in the case of dim

ejects the suffix. It appears t - ‘ : e

t(”bz‘r;agtion in Dutch, this morphological process places a ccmstr‘am:1 c?n e
o?txtput In terms of the skeletal tier, only three slots are permitted in
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relevant part of the plural template. In moraic terms, these slots are domi-
nated by two moras. If all the slots are already filled by the segmental material-
from the stem, the suffix cannot surface; otherwise, it does:

b.

LT e
LV Ly, N
I i p+u W oo 1 d+qg b a n+u

If the suffix cannot be attached to a skeletal position, it is simply not realised.

3.8 Licensing and government
In (74) we proposed a structure for the syllable which consisted of the ‘core’
syltable (made up of the onset, rhyme, nucleus and coda) and a number of
optional constituents: a prependix, an extrasyllabic position and an appendix,
We observed that although this appears to be a highly complex structure, this
complexity was largely due to the fact that languages allow a far greater
range of possibilities at word edges than they do word-internally. Thus extra
consonants can occur at the left or right periphery of words, leading to initial
and final clusters that we do not find word-internally as syllable-initial or
syllable-final clusters, respectively. However, we have not yet discussed the

Recall that in the analysis discussed above the onset constituent within the
core syliable is maximally binary - in an apparent three-consonant onset, the
first consonant is assigned to a prependix outside the core syllable. However,
the rhyme constituent does not appear at first sight to display this property;

3
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occupies an extrasyllabic position, but that it seemed appropriate to syllabify
the /n/ within the rhyme, vielding (129):

(129) R ESP

™
™

Z
moo— 2 — 0

& O W
Qe 3
G

Nevertheless, some phonologists have claimed the}t e?/en this str’u;ture Sh?—iﬁ
not be permitted within the syllable. Rather', o this view all sylia ;C;O‘:: dx .
ents are maximally binary, so that a branching nucl'eus can‘not be follo e tz
a coda consonant. This claim is particuiarlj;f associated with an aﬁpr; on 1o
syllable structure that we discuss in this sect;on, an apl?roich utsuitg gll rred
to as government phonology (e.g. Ka}ye et al 1985, 1990; Charette ;

: us 1995; Ritter 1995). . .
19i?éti20§§£aif Swe adopt the hypothesis that the rhyme is rrfa:gmaliy ?in:g,
it is not just superheavy rhymes followed by an extra-syliabm cotr;i ; L:V . \
such as that in paint, which must be accounted for_ in some <; / an}g
Word-final superheavies, such as the rhymes of English rhimg{ hra;n; o
pike /paik/, are then also ill formed, as in (130), where both the A%

and the Nucleus node branch:

(130) R

Z

D
L

If we accept the claim that the rhyme is maximally binary, so that stru;tures
such as (129) for paint and (130) for pike are ill formed, how can these forms

m oo— »t — 0

.

be accounted for? . , »
One possibility might be to extend the notion of extrasyllabicity further

than we have been doing up to now, so that any conﬁonant foliowmlg_ka
branching nucleus would be extrasyllabic. This would give a stxuclture ;}e
(131a} for pike, while paint would presumably have two extrasyllabic con

nants, as in (131b):
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{I31) a. o b. .
R Esp R ESP
OIL' 01\{1
ii\xx J,ii\xxx
LIl A
P a 1 k P e 1 n 1t

treating these consonants as extrasyllabic, other than a desire to restrict aj]

syllabic constituents o 2 maximum of two daughters, Why, then, should we :
want to claim that a structure with a branching nucleus within a branching

thyme is ill formed in any case?

As we have already noted, strings of the t¥pe under discussion, superheavies,
are typically restricted to word-final position, as ilfustrated by the Dutch
forms in (132). Those in (132a) are well formed, while the strings in (132b),
with the same superheavy syllables in non-word-final position, are il] formed:

(I32) 2. kameel /karmer¥  ‘camer
bordee!  /hordert/ ‘brothel®
b *meelka  /me:lkay/
*deelbor  /delbor/

Given that these superheavy syllables are typically restricted to fina) position,
an appeal to the notion of extrasyllabicity does not seem out of place. In
other words, the final consonant of g superheavy syllable falls outside the

that allows so many of the ‘normal’ restrictions on syllable structure to be
relaxed? We approach this guestion by considering some of the basic claims
made within the model of government phonology.

Government phonology provides a tmuch more restrictive view of the syllable
than other theories of syllable structure. As we have seen, central to the model

* The forms in (132b) would be weli formed if they were compounds, ie. if 4 Boundary intervened

between the two syllables, ¢.g. keelpiin ‘sore throat”, However, this does not affect the point being
tade,
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- branching is maximally binary. In government p‘honczmgy, th]}s1 prmc;pslﬁaﬁlsl
'~ not a stipuiation, but follows from the notion of licensing, which, as w

ee, gives us a formal means of excluding structures which apparently violate
see, o
inary branching. RS FE N . '
’ Thi); concept of licensing is similar, but not 1den-t1c'al to, that ch.scussed ;n
3.7.2. In government phonology, the dependent within any domain must be
1§' ‘EI;SQ:!Ii by the presence of the head. Within a syilabic constituent such as the
; i i ight, i.e. constituents
i lations are from left to right,
et or the nucleus, Hcensing re _ to £
o head-initial, so that in (133a), /t/ licenses /t/ within the onset, and /e/
e 5 ’ - - -
?iienses /Y within the nucleus, while in (133b), /f/ 11cense$ /If within the onset,

and /e/ licenses /p/ within the rhyme:

(133) a. G b. o
R R

! ™

O N O N Co
NN N 1

XX X % ¥ X X %
Ll L
N f =k

We indicate licensing as in (133). ‘ o .
Crucially, one farther restriction on licensing is proposed: it holds only

between strictly adjacent skeletal positions (the locality condi.ti.on;/i{larrljl
1994: 156). Thus in (133b) /f/ licenses the adjacent skfaketai position /l/, an
el li;:enses Ipl, as we have seen. Consider now potential superheavy rhymes

such as those of band and pike:

(134) a. o b.

R
[

7')3

s} O N Co
LT, TN
Ll 1)
b = n d puk

in (134a), the /d/ cannot be syllabified in the first syllable, a.s the /n/ occup:ies
tﬁe coda ;aosition. In (134b), we have a head-initial branching nucleus node,
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SO that the first vowel licenses the
initial branching rhyme node. The
license the other skeleta] position in the rhyme

il formed.

This version of government phonology, then, allows only the syllabic
structures in (135): :

(135) a. O b. R c. R
AN | AN
X x N N Co
— AN |
X X X X
Y T |

The three constituents, onset, rhyme and nucleuws, are the only ones found in
government phonology. Although we have included a coda node in (135¢),
this is not in accord with standard practice in government phonology. As we :

have seen, a coda can never be complex, and so it is argued that there is no.

need to have a constituent corresponding to it, The ‘coda’ position is gener-
ally referred to in government phonology as the rhymal adjunct; in what
foltows, however, we will continue to employ the term ‘coda’ ¥ Government
phonology also claims that there is no constituent corresponding to the tradi-
tional notion of the syllable, in that phonological processes have no need
to refer to this node, In addition, there are 1o constraints holding between
onset and rhyme which would lead us to consider the syllable to be some
kind of phonological domain (recall the discussion of the motivation for the
onset-rhyme division in §3.4). Nevertheless, it is argued, onsets and rhymes
always occur together; we do not find an onset without a following rhyme,
and vice versa. Again, in the remainder of this chapter, we will
use the term ‘syllabie’ informally.

All this means that phonologicat sequences in government phonology have
the following general shape;

confinue to

(136) R R R
D]

O NONCGCON
NIUTTTN

“ In any case, it is not immediately clear tha the fact that a
i.e. cannot be made up of two smaller units, necessarily means 1
Le. be part of a lazger unit.

particular category cannot branch,
hat it should not form @ constituent,
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- We have already seen that any dependent must be licenged by a heaci. tiifo 1;
Z-;' s not so licensed, it cannot be realised. If we now return to the rep;zsen a
;f a word like pike, the /k/ is appar)_eggly_npi licensed by any head:

(137)1]1
O N
RN
X X X X
bl
p a 1 Kk

| "

Recall that the vowel is not the licensor of a constituent containing /k/, as

- by t?
this would violate strict adjacency. How, then, can the /k/ be h‘censedé. -
Consider the following two principles, as formulated by Harris (1994: Y
(cf. also Kaye 1990: 311):%
& Ounset licensing N
o e AzSZnset head position must be licensed by a nuclear position.

b. Coda leensing . N
A rhymal adjunct position must be licensed by an onset position.

This type of licensing differs from the exz‘tmplets of constituent hcensnftzz::
we saw above. Here the licensing refationship is between two concs1 udeu;
rather than within constituents, as in the case of the ovnset, rhyme an nt cleus
above. Interconstituent licensing differs in 1o;:s: vetg; ;z:;p;ir;i;z; rlees;zi{; o

i icensing; it goes from right to left, ra !
Coiﬁétgi?r:clipie of inset licensing (138a) is intuitiv.ei?/ 4 stralglclltgor?vai lc;:z.
an onset is only an onset by virtue of the fact t.hat it is followe | y; nChamc_.
(This is why theories which recognise a syilabic constituent t.ypflca63y o
terise the nucleus as the head and the onset as th.e depen§ent, cf. ( )‘ a (1395‘
Thus a word like English try will have the licensing relations shown in :

(139) R

t
1 a | S
1

i i in most versions
% Notice the term ‘coda licensing’ is used, it spite of the absence of a coda constituent in m
of government phonology.
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By left-to-right constituent licensing, /a/ licenses the non-head position in the
nucleus, filled by /1/; by right-to-left interconstituent licensing, it licenses the
head position of the onset, filled by /t/, which, by left-to-right constituent
licensing, itself licenses the non-head position in the onset, filled by /1/,

Although onset licensing appears to correspond to a traditionally aceepted
idea — that onsets are in some sense ‘less important’ than nuclei, coda licens-
ing appears to embody & much more revolutionary concept. (138b) states
that a coda consonant is licensed by the following onset, i.e. the head of the
following constituent.

Government phonologists argue that this reflects the fact that there are
very severe restrictions on the segmental material that can occupy the coda
position. For example, Harris (1994: §2.4.4) shows that the sonority sequencing
generalisation can be extended to give (140):

(140) In an optimal coda-onset cluster, the first consonant is no less senorous
than the second.

This, of course, is the mirror image of the sonority sequencing generalisation
when applied to onsets, where the first consonant is generally less sonorous
than the second. In other words, coda~onset sequences typically display rising
sonority; the two elements of an onset constituent display falling sonority.
Thus we find well-formed coda-onset sequences in monomorphemic items
such as English candy, custard, kilter, perfume, etc., but not *eadny, *eutsard,
*kitler, *pefrume. Furthermore, as Harris notes, languages may display re-
strictions on the well-formed clusters which can occur; {requently only the
scquence sonorant-obstruent is permitted.

There are also other further respects in which the coda is influenced by the
following onset. Thus we saw in Chapter 1 that in an English nasal coda +
stop onset sequence, the nasal had to be homorganic with the stop, to give
camber, canter, capker {Ink]), etc.

This behaviour leads Harris to subcategorise the various examples of licens-
ing (both constituent and interconstituent) nto two sub-types. In the case of
onsets, nuciei and coda~onset sequences {often referred to as “interludes”), he
argues, we have to do with governing domains, in which there is a government
relation between the two segments, Le. between the head”and the depen-
dent. Government, then, is a sub-type of licensing. Within these governing
domains, ‘quite particular phonotactic restrictions are...in force’. In other
words, the range of possibilities in the dependent position is at least par-
tially determined by the head. We have already seen exampl_e_s""é')f this in the
coda-onset domain. In the onset domain, as we have also seen, rising sonority
must be respected, there is often a minimal ‘sonority distance’ required (i.e.

180

3.8  Licensing and govermment

the dependent must not be too close in terms of sonority to the head) and
there may be restrictions involving homorganicity (English does not allow
*tl-/, for example). Within the nucleus; theSecond vowel is either identical
to the first (long vowels) or, in the case of a diphthong, must often be one of
a restricted set. RP English is typical in this respect in only aliowing /1 U of as
the second element of a diphthong. On the basis of these facts, Harris (1994:
168) charactetises the structures in (141) as being governing domains:

141y 2.0 b N ¢ Co O
AN AN |
X X X X X X

Thus the head of an onset can be simqltaneously the governer in two do-
mains, as shown in (141a) and (c).

Such phonotactic restrictions do not hold between the elements of the
other licensing domains, however. As we showed above, there are typically
no restrictions between the content of an onset and the following rhyme.
Similarly, the content of the coda is independent of the nucleus, although
there may, of course, be restrictions associated with syllable weight. Thus the
two domains in (142) are licensing domains, but not governing domains;

(142 & R b R
l N

o N N Co

] -

X X X X

S (T

In the light of these considerations, a word like brandy will have the structure
in (143):

{i43) R R
N

0 N Co O N
DN
LT

b r n d 1

fC I | ST SN non-governing licensing domains
Lot L governing domains

It will be noticed that the /n/ is licensed twice, once by the nucleus of the first
syllable, and once by the onset of the second syllable, but is governed only by
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the onset of the second syllable, from which it gets its specification for place -

of articulation.
How can this theory account for syllables which apparently have more

thar two elements in the rhyme? We saw in (137) that Ppike has a branching -

nucleus, so that the final /k/ cannot be syllabified into the rhyme, because
there is no following onset. However, government phonology argues that this
consonant in fact displays none of the typical properties of a coda consonant,

Normal coda consonants, as we have just seen, are highly restricted in their .
occurrence; peripheral final consonants, on the other hand, are free in their

occurrence: there are few or no restrictions on which consonants can occur in

this position. As Harris (1994: 72) observes: ‘If the word-final consonant of a

V(V)YC or VCC cluster were syliabified in coda position, it would be reason-
able to expect it to display the same kind of distributional characteristics as
morpheme-internal coda consonants. In fact, it does not, If anything, it behaves
Just like a morpheme-internal onset.’

This point of view gains further support from a consideration of word-
final superheavy VCC syllables, such as band. As we have seen in (134), the
/df cannot be syllabified into the rhyme here. Up to now, we have been
arguing that it must be extrasyliabic, but we are now in a position to make a
much more specific claim. The relationship between the nasal and the final
stop in band, camp, rank, etc., is exactly the same as that between the nasai and
the stop in brandy, camber, conker, etc. Homorganicity is required in both
cases. In words like brandy we associated this requirement with the fact that
the nasal was the non-head in a governing domain of which the head was the
onset of the foliowing syllable, filled by the stop. Government phonology
argues that exactly the same analysis is appropriate for band, i.e. the /d/ js
considered not to be ‘extrasyliabic’, but to form the onset of a following
syllable. Similarly, in pike the /k/, which shows all the distributional pro-
perties of an onset, is syllabified accordingly, to give (144):

(144) a. R b. R

™

f
N

O N Co O O O

N AN

X X X X X X X x

e

b = n 4 p a 1 k

s T non-governing domains
I Lot govemipg domains

However, the representations in (144) are still ill formed, in that the
onset consonant must be licensed by a following nucleus, as detertiined by
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onset licensing. An empry nuclens must be assigned, to give the structures
in (145}

(145) a. R R B R R
™ | | |
O N Co O N ON ON
. oI
X X X X X X X X X X
I A LD
b &2 n d 8 p a2 1 k B
Pl Ak f— Td

Bd -

Government phonology claims that this approach also allows an account
of the fact that English kepr /keptf has a short vowel, while keep /kirp/ has a
long vowel. Kaye (1990) attributes this difference to the effects of the coda
licensing principle given as (138b). In keep the /p/ cannot be syllabified into
the coda of the first syllable, because there is no following onset to license
it. Therefore, it must itself form the onset. In kept, however, the onset /t/
licenses the coda consonant fp/, so that the /p/ can be syllabified into the
thyme of the first syllable. Because the /p/ is in the rhyme, the vowel must
shorten, thus avoiding a rhymal structure VVC, which, as we have seen, is ill
formed, Kepi, then, has the same structure as band in (1452), and keep the
same as pike in (145).%

Further evidence for treating word-final postvocalic consonanis as onsets
can be found from various phonological regularities which treat word-
internal rhymes and word-final rhymes alike, but only if the final consonant
of the word-final rhyme is ignored. This again suggests that this final conso-
nant is in fact the onset of a syllable with an empty nucleus. Thus, as we saw
in §3.4.1, the English Main Stress Rule, as originally formulated by Chomsky
and Halle {1968), places main stress on the penultimate syllable of a noun,
uniess that syllable is not heavy (VC or VV). Thus we find agenda with a
heavy (VC) penult, but America, with a light penult {V), which therefore rejects
stress. However, for verbs, the target syllable for siress is the final one, rather
than the penultimate, so that maintain and collapse have final stress, whereas
the final syllable of astonish rejects stress. Here, apparently, the distinction
between heavy and light is VCC/VVC vs VC, rather than VC/VV vs V. If the

 This analysis holds for ‘root-level’ suffixation, in which the root + suffix are considered o be a single
phonological domain, and therefore subject to the normal phonotactic restrictions on syllabic con-
stituency. Suffixation may alse occur at ‘word level’, in which case the sequence of root and suffix is
considered to form two domains, so that otherwise Hl-formed sequences are tolerated. The fact that
the past tense of seep is [siipt], not *{sept], shows that here word-level suffixation is involved.

L
!
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final consonant is ignored, of course, then our definition of light and heavy
syllables in English is the same for both nouns and verbs, as we would expect.
In the government approach, word-final consonants are onsets, and so the
relevant syllables have the same shape as their non-word-final counterparts. .
We have seen that goverament phonologists argue that branching within
syllabic constituents is maximally binary. However, although the evidence
for interpreting the final consonant in VVC and VCC rhymes as the onset of
a following syllable is clear, it is difficult to sce that both consonants in a
VVCC rhyme such as that of sound or of Slounder should be assigned to g -
following onset. The relationship between the /n/ and the /d/ here i the same
as in words such as band and brandy, where we treated the nasal as a coda
(more correctly, a rhymal adjunct). This leads Harris (1994: §2.4.4) to allow
structures in which both the rhyme node and the nucleus node branch, but
only for superheavy rhymes such as that in Slounder. This is shown in (146):

(146) a. R R b, R R
™~ ] l

O N CoOo N o N Co O N
SN N T
oLl L
£l a vn d o 5 a 6 n d @

Harris notes that codas in superheavy rhymes are subject to restrictions which
are much more severe than in heavy syllables. He notes that the following
kolds for English superheavies:

(147) a. The coda position is restricted 10 & sonorant or a fricative (e.g. colt,
poultry, paste, pastry).
b. A coda sonorant is unable to support a distinctive place contrast.

¢ In the case of (b), the favoured place category determined by the
following onset consonant js coronal,

These restrictions, then, can be argued to stem from the complexity of the
syllabic structure required to characterise superheavy rhymes.

3.8.1 Empty positions
It is evident from the above that the strategy adopted by government phonol-
ogy means that ‘syllables’ containing rhymes with more segments than are
permitted by the various principles discussed above are treated as sequences
of at least two onsets and rhymes, with the resuiting presence of empty posi-
tions. Much the same approach is utilised for the analysis of what we referred
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to as prependices in §3.4.2. These are again interpreted as belonging to a
different onset/rhyme sequence, as in (148), the representation for German
Spruch [[prux/ ‘motto’ proposed byB;bqkhgus (1999) (see also Kaye 1996}

(148) R TT
ONR(:oo N O N
I I N B
¥ X X X X X X X
N A A
6 ¢ [ pr v x @

Here the initial /f/ is assigned to the coda position of a syllable preceding the
branching onset /pr/.

It is clear that the principles adopted by government phonology lead to a
sharp reduction in the types of ‘syllables’ that are recognised in the mo.del, and,
as such, is to be preferred over less restrictive accounts. However, this comes
at the cost of the introduction of what at first sight appears to be a' \'fery
powerful, and apparently unrestricted, theoretical device, the empty position.

Is the motivation for the introduction of empty positions merely theory-
internal, or are there indications to be found that they correspond to anything
oufside the model? An obvious sign of the latter state of affairs would be if
we can find alternations between the empty position and some realisation,

One such example involves word-internal clusters, and therefore provides
evidence for the recognition of empty positions in word-internal as well
as word-peripheral contexts. The English word empty fempty/ will have the
following representation in government phonology (we indicate only those
licensing domains which are relevant):

(149 . R R R
e
.

[ O O
g e mp B t i

Here the /p/ canunot be assigned to the rhyme of the first syllable, which
already _éontains a rhymal adjunct (/m/). Rather, the /p/ functions as the
onset of the second syllable, which licenses the /m/ in the coda of the first
éyﬂabie, by the coda licensing principle in (138b). Now the /t/ cannot be
syllabified into the onset of the second syilable, as /pt/ is an ill-formed onset
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in English. As a result, we must Propose an empty nucleus in the second -

syllable, which licenses the /p/ in the onset, by (138a). Finally, /t/ is syllabified

into the onset of the third syllable, where it is licensed by the A/, rather than

into the coda of the second syllable.

Interestingly, one possible realisation of emply is [empati], where the nor. -
mally empty position is filled by the default vowei, the schwa, thus provid-
ing some degree of independent evidence for the postulation of the empty
nucleus.® There are other phenomena, too, in which similar realisations are

found. We have already observed that intervocalic heterosyllabic clusters

typically show falling sonority: e.. al.pa, but not *ap.la, whereas onset clus- _'

ters typically consist of less sonorous followed by more sonorouns consonants,

so that English play, brown and throat are well formed, while *lpay, *rbown

and *rthoat are not. By constituent government, a coda is governed, and
hence licensed, by the following onset; but if the second consonant is more

sonorous than the first both consonants are syllabified into the onset.” How- -

ever, this is not possible in a language which does not allow branching onsets,

but does allow intervocalic sequences of two consonants displaying rising

sonority. In such a case, the two consonants must be assigned to successive
onsets, with an intervening empty rhyme:

(i50) R R R

OILOILOIL
AN
LT
B a p 8 | a

Y B R R N |

where, by onset licensing {138a), the onset of each syllable is licensed by the
following nucleus.

Support for structures like (150) can be found in the fact that vowel-zero
alternations are much more common between the members of ill-formed
medial clusters (i.e. those with rising sonority) than of well-formed clusters.
Thus we do not find, for example, English [famduy] finding alternating with
*[famadrg], but we do, as Harris (1994: 192) points out, find alternations such

* The schwa here is normally interpreted as the realisation of the neutral feature @ (cf. §2.5).

* Recall from §2.6 that in the version of government phonology discussed by Harrig (1994: ¢h, 4 the
notion of sonority is replaced by one of segmentai complexity. We do not consider this further here,
except to remark that there is a fairly direct inverse relation between complexity and sonoltjty: more
sonorant consonants are less compiex than less sonorant anes (see also Harris 1990). This in‘turn leads
to a more general constraint on the government relation (Harris 1994: 170), such that the head in any
construction is never more complex than the segment which it governs.
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as [fidlm)/fideln] fiddling corresponding to {ﬁdai} fiddle (cf. also words such
as athlete, with the realisations [20lirt] and [=8alirt]).

Harris analyses the fiddle/fiddling. type of ease by assuming that the repre-

sentation of fiddle contains three syllables:

¢i5) R R R

|

O Il\i o IL O N
I
¥ X X X X X
LD
f =+ d 6 1 @

while fiddling will have the representation in (152):

(152) R Iii T I!{

G IL O N ONON
I O N O O R
X X X X X X X X
I O A A AR
f 1 d 81 1 1 @

In (151), the empty nucleus of the second syllable nuest be filled by segmental
material, i.e. schwa, while in (152) this is optional, We return presently to the
question of why this should be. . '

Similar evidence can be cited to support the existence of empty aPset p(la51~
tions. We find cases parallel to the alternation in empty, but this time involving
the onset, typically in cases of hiatus. Compare the Englésh and Dutch forms
for mayonnaise, viz. /meronerz/ and /marjomnerzal (or its c?mmon- abbreV}a-
tion fmazjor/). In the Dutch form the onset is filled by a glide, while English
permits the onset Lo remain empty. . .

Some languages indeed reject empty onsets altogether at the phonetic level;
German, for examﬁie, is generally claimed to insert a glottal stop W%lereyf?r
the onset is phoneologically empty, so that a word like Ende /ends/ ‘end’ is

realised as [Pends]:
(153) TR R
N

by

(‘3‘_;0'—'?4“—2
B o 3t e O

i
!

3 G P ()
O O e (D
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Analyses like these raise a general question which we have 1ot yet ad-
dressed. How do we constrain the occurrence of empty positions in the syl<
lable? In other words, why does the second syllable of (151) (0d@a7) require
that the underlyingly empty position be filied phonetically, while the empty
position of the second syllable of (152) (/fid@lim@y) may remain empty? Moge

generally, what is to Stop us proposing surface representations like (154)7

{154)RRRRR
P
SN
L A A
Paﬁﬂlﬁsﬁta

The relevant constraint here i that an empty nucleus must be followed by -
a filled nucleus, or, more precisely, by a nucleus that is ‘audible’; we will see -

below that ‘being audibie’ does not necessatily mean that features are acty-
ally associated to the skeletal position. Whether or not a language permits a
final empty nucleus is a matter of whether it allows what in other models are
referred to as word-final coda consonants. Languages which do allow word-
final consonants have final empty nuclei which license the consonant in the
onset (cf. the representation of pike in (145b)), while those which allow only
‘open syllables’ do not allow final empty nuclei. This is a matter of parameter
setting, and must be specified for each language.

In formal terms, a non-final empty nucleus must be ficensed by a following
nuclevs, under what is referred 10 as proper government. The proper gover-
nor, ie. the second of two nuclei, must not itself be empty. This principle,
then, explains why the second syllable of Jiddle in (151) must be realised with
[a]; the final pucleus is itself empty, and so cannot ficense a preceding empty
nucleus. On the other hand, the nucieus of the third syllable in Siddling
(/fid@md/) in (152) is filled, 50 that the empty nucleus in the second syllable is
properly governed, and therefore need not be filled.

Notice that the principle is not that a rthyme with segmental content must
be preceded by a thyme that is empty. Rather, what the theory demands is
that if an empty rhyme occurs it must be followed by a rhyme that is filled,
Kaye et al (1990: 219) formalise the principle governing the phonetic inter-

pretation of empty positions as the Empty Category Principle, formulated as
{155y

* For 2 reinterpretation of the ECP, see Rowicka (1999,
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135}  Empty Category Principle (ECP) ' o
1 A position may be uninterpreted phonetically if it is properly governed.

They discuss various examples of vd\_%feifizg:ro‘falternations in Moroccan Arabic
which illustrate this principle:

(156) a. tan ktib T write’
b. tan kitbu:  ‘we write’

In (156), the vowel [i}, a high central vowel, is the phonetic realisation of an

ty nucleus. ‘
emgoilpare now (157a) and (b), the initial structures for (156a) and (b):

157y a. R f{il?b}l{ TIF.
|
ONONON ONONON
LT TTTTEN
X X X X X
bbb il
k 8 t & b ¢ kB ¢t 8 b u

The empty nucleus of the second syllable of (157a) mlljst be g_lvez pho::t:)vE
interpretation, as it precedes another empty nu'c:Ieus, just as in t ; ca t
fiddle. However, the plural form involves suffixation of /u/, so that the emp é
nucleus of the second syllable is properly governed by a_ﬁlled nucleusﬁ,bgrf
therefore need rot be realised. This yields the forms [kfitib@] and [k&it ; ?hi
respectively. The singular form is now well formed, as the nucl;:us ofthe
second syllable is filled, and can therefore properly fgove.rn. thfa nuc ;uz 0 e
first syllable, as in (158a). However, the plural form is stilt ill forme ;1 eca \
the empty nucleus of -the second syliable cann.ot properily govern t e empty
nucleus of the first, which must therefore receive phonetic content:

(158)a.R11{}[{b.I!{I[{1I{
ONONON ONONGON
TTTTT OTTTTTN
X X X X X
IO O A LLLL
k?t'}bﬁ k 4 t @8 b u

The first nucleus of (b} is now filled by [§], to give the su.rface, form [kitbul.
The constraint on empty positions plays a role in accounting for many para-
digmatic alternations of this sort.
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The ECP may be overridden by other factors. Charette (1990) discusses

apparent schwa-deletion processes in French, such as that illustrated by the
alternations in (159):

(159) semaine [somen] ~ [s¥men} ‘week’
ennemi  [enami) ~ [enfimi] ‘enemy’

The alternations here are in accord with the ECP, with all the empty posi-

tions being properly governed by a following fifled nucleys. However, the
form in (160) does not show the same alternation:

(160) secret [sokre] ~ *[sdkne]  “secret’

Here proper government appears to be obeved, as indicated in {161):

(ie1)

Charette attributes the failure to allow the empty position in (I61) to
surface to the fact that a ‘governing domain’ intervenes, ie. a domain
containing a governing segment, in this case the head of the complex onset.
Thus the presence of an onset cluster means that the ECP does not apply in
secret, whereas it does apply in semaine, allowing the first nucleus not to be
realised.

Let us consider finally a further case mvolving vowel-zero alternations,
this time from the phonology of Dutch. Dutch has what is traditionally
described as an optionai process of schwa epenthesis between a liquid and
a — in traditional terms tantosyllabic — consonant:

(162) heip ihelpl  ~ thelap] ‘help’
worp  [worp) ~[worsp]  ‘throw’
balk  fbalk] ~lbalk} ‘beam’
snurk  [sncerk] ~ [snoerak]  ‘snore’

However, if the final consonant is a coronal obstruent, the schwa is not
found:
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(163) wvilt  fwilt] ~ *[videt] “felt’
hard [hart] ~ *[harat] ‘heart’
hars  fhars} ~ *[haras} yresin’
arts  farts] ~ *[arsts] ‘doctor’ ¢

How can we account for this in government terms? The forms in (162), which
permit the vowel-zero alternation, must have a structure in which both the
final consonants are onsets;

(164) R R IE{
SEREE
.
Vol
h e I 8 p @8

This structure provides an empty position - the nucleus of the second syl-
lable - which can be filled by segmental material under proper government.
However, if is not clear how government phonology would a?cou%lt for the
realisation without schwa, which would apparently involve a v;ol'a,t}fm ,Of the
ECP, as two successive nuclei would then remain empty.*” One poss1b1ht'y is that
the /I/ in felp is reinterpreted as the nucleus of the second syllable, as in (163):

(165 R R R

The phonetic plausibility of this is confirmed by the speech of one of the
i i lised.
authors, for whom postvocalic /I/ is voca - . ,
The forms mvolving final coronals appear to require a different representa-
tion. Observe that we are dealing here with homorganicity between the t.wo
consonants.®® Recall that homorganicity between a sonorant and.a foEl‘owmg
consonant is a classic situation in coda licensing; the place of art:culatl?n of,
say, 4 nasal and a following stop is not independent. We suggest that vilt has
the representation in (166):

- ted : ” 3 : . al
“ This difficulty doss not arise when suffixation is involved: a form like hc!p@ to he(lip izbtiﬁi‘e&fma
nucleus, which means that both the realisations fheldpa] an(_i [helopo} are in accord wi 3 .
** We are assuming here that /t/ in Dutch is at least phonologically coronal.

191



Syllables

{166y R R

N
O NCo O N
NANE
L
VIU@

t.e. the structure contains on|
the /I/ and the ft/, and therefore no
with an epenthetic schwa, Thus /If i
syliable.

-Interestingly, if the liquid is followed by a sonorant con
Wlth schwa always seems to be possible, irre
1s coronal, as shown in (167):

sonant, the form
Spective of whether the sonorant

(167) helm [hslm]~{halam] ‘helmer’
arm  [farm] ~[arem] “‘arm’
kern  [kern] ~ fkeron] ‘kernel’

ative compiexity). Liquids
and so, even if the two con-
t ficense the first, and so the
¥y nucleus intervening between

and nasals are very close in terms of sonority
Sonants are homorganic, the second one cann:)
syllabification must be ag in {164y, with an empt
the t\fvo (onser) consonants, thereby allowing schwa ‘insertion’

‘ This analysis is supported by the fact that, although Dutf.:h allows the
final sequence [rn} (kern), it does not permit either [v1] or [in]. This suggest
that the sonority distance between these consonants is too smz;ll to aliogg ;3
second to license the first, and so they can only occur with an inter W' i
vowel. This is illustrated by the forms in (168), where we contrast ‘If)ezi}gl
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forms with their cognates in English and German, which do not display this
restriction:”

(168) Dutch Geriman: . English

Karel [kaol] Karl [kérl] Charies [farlz)
kerel  [keiral] Kerl [kerl} churi [§arl

Thus the different sonority distances between the members of the pairs
[rl}, fra] and [rt} is reflected by their behaviour in Dutch: [r]] never forms
a licensing domain, [rn] does so optionally and [rt] always involves coda
licensing.

3.9 Summary
In this chapter we have considered phonological structure above the level of
the segment. After briefly indicating in §3.1 that we can establish 2 prosodic
hierarchical structure which corresponds to sentences, motivated among other
things by phonological processes which have the various layers of this hierarchy
as their domain of application, we focused in §3.2 on the first layer in this
structure, the syllable. The need for a syllabic domain in phonological repre-
sentations was motivated intuitively (by appealing to the awareness that
native speakers have of syllabification) but also, and more firmly, in terms of
restrictions on well-formedness (phonotactic constraints) and processes that
refer to the syllabic domain or to its edges. In §83.4-3.5 we reviewed a number
of theories which differ in their view of the internal structure of the syllable.
We concentrated particularly on two approaches, onset-rhyme theory and
mora theory. The way in which strings of segments can be organised in
syllables was exarnined in detail within the context of the former theory, and
we also addressed the issue of how to represent cross-linguistic differences
in syllabic organisation in terms of the seiting of a number of parameters.
Having established that syllable structure forms part of the phonological
representation, we proceeded to investigate the relation between the terminal
position of the syllable structure and the featural structures that represent
the content of segments, and showed that this relation is autosegmental. This
allowed us to show in §3.6 that a particular set of features can associate to
more than one syllabic position, giving us a representation of phonological
length. A further consequence of syllabic positions and segmental content
being independent of each other is that one can exist without the other. In

¥ We are sssuming here dialects of English which are rhotic, and dialects of Germap in which the /rf
is not vocalised. Notice that in Scots English, for example, [4] is possible in these forms, as in the
“reafisations [farafz} and [farsl].
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§3.7 we discussed various examples of this phenomenon. §3.8 was concerned
with an interpretation of onsel-rhyme theory within the theery of govern.
ment phonology, in which the occurrence of syllabic positions is subject to

their contracting appropriate licensing and government relations. Within this

approach to phonological structure, we discussed further aspects of syllabic

organisation and syllable-baged processes such as vowel-zero alternations. In
this model, syllabic positions crucially enter into a head-dependency relation, -

which plays an active role in characterising constraints and processes.

3.10  Further reading
Phenomena that involve the relevance of phonologica properties to strings
of segments (§3.1) are widely discussed in Firthian phonology (cf. §1.5) and in
autosegmental phonology. The spreading of nasality and other features over
larger domains is considered in van der Hulst and Smith (1982a). A variety of
cases involving spreading of nasality are analysed in Piggott (1988) and Piggott

and van der Hulst {1997). On Raddoppimmento Sintattico, see e.g. Napoli and

Nespor (1979), Nespor and Vogel (1982), Kaisse (1985) and Loporcaro (1996),
The prosodic hierarchy is discussed by Nespor and Vogel (1986) and Seikirk
(1984a, 1995). On sonority, see Hankamer and Aissen (1974), Farmer ( 1979,
Kiparsky (1981), Dogil (1988), Clements (1990}, Ohala (1992), K. D. Rice
(1992), Zec (1994, 1995a) and Basbali (1899). Proposals for ‘strength hierar-
chies’, in which the notion of strength is related to sonority, are made by
Lass (1971) and Foley (1977).

Anderson (1969), Vennemann (1972}, Anderson and Jones (1974), Hooper
(1976}, Kahn (1976), Seikirk (1982) and Bleving (1995) provide arguments for
the need to incorporate syllable structure in phonological representations
(83.2). See also the papers in Bell and Hooper (1978). Awedyk (1975) pro-
vides a history of the concept of the syllable. For views on syllable structure
(83.3), see Steriade (1982), Clements and Keyser (1983), Harris (1983), van
der Hulst (1984), Levin (1985), van der Huist and Ritter (1999,

Onset-thyme theory (§3.4) and rhyme structure (§3.4.1) are discussed in
Fudge (1969, 1987), Cairns and Feinstein (1982), Lapointe and Feinstein
(1982), Selkirk (1982), Davis (1985, 1990), Kaye et al (1985) and Dell (1995).
For proposals involving syllable appendices (§3.4.2), see Fudge (1969). Bleving
(1995) provides an overview of syllable typology parameters. On syliabifica-
tion (§3.4.3), see Pulgram (1970), Kahn (1976), McCarthy (1979), Selkirk
(1982, 1984b), Steriade (1982), Dell and Eimedlaou; (1985), Anderson (1987),
Clements (1990), Archangeli (1991) and Noske (1992). On ambisyllabicity,
see van der Hulst (1985), Borowsky (1986) and Rubach (1996). Jones (1976)
analyses a number of processes of consonant deletion and epenthesis in the
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history of English as involving the creation of ambisyllabicity within the foot.
also Jones (1989), _ _
Se;)?slcs;ssims gf mc?ra theory (§3.5) ¢an be.found in Hyman {1985, 1992),
Hock (1986), Hayes (1989a), Kubozono (1989), Tranel (1991), Pulleyblank
Zec (1995b).
ug(i?ti?iepres(entatio)n of length, syllable weight, sy‘llable quantity and the
need for a representation incorporating the skeletal tier (§3.6), see Newman
(1972), McCarthy (1979), Arnason (1980), Steriade (1982), Anderson .(1.984),
Hyman (1985), Schein and Steriade (1986), Hayward (198%), Lahiri and
Koreman (1988), Tranel (1991), Davis (1994), Hayes (1994), Broselow (1995),
Piggott (1995}, Broselow ef al (1997) and Rosenthlall and van der H}llst {1999,
The notion that syllabic positions can persist mdependentiyloi segn‘aental
content (§3.7) is presented in Clements and Keyser (1983). English // (§3.7.1)
is discussed in Wells (1982), Harris {1994: ch. 5) and McMahon et al (1.994).
For discussions of liaison in French (§3.7.2), see Klausenburger (1978), Piggott
and Singh (1983), Durand (1986b), Tranel (1987: ch. [1) and Charette (199.1).
Klausenburger (1977), Clements and Keyser {1983) and.Tranel (19935) give
accounts of Ah-aspiré (§3.7.3). On compensatory lengthening (§3.7.4), see the
papers in Wetzels and Sezer (1986), as well as the pgpers by De Chfene and
Anderson (1979), Hock {1986), Hayes (1989a), Schmidt (1992) and Bickmore
(lg(;}z)iicensing in phonology (§3.8), see 1td {1986), Golésm%%h.(1989,. 199?),
Steriade (1995, 1996), Piggott (1997). For a treatment within Opt1maht'y
Theory, see It6 et @l (1995). Licensing within a government-based model is
dealt with by Kaye (1990) and Harris (1994, 1997). Kaye et gl. (1985, 1990),
Charette (1991), Brockhaus (1995), van der Hulst and l_htter (1999) and
Rowicka (1999} are other works dealing witif% gov‘ernment in Eahonf?iogy.ﬂ()n
empty positions, see Anderson (1982) and Gleg.ench (1981, 1985), as well as
many of the works in gevernment phonology c1‘ted.above. o
The acquisition of syllable structure is dealt with 1§ Ingramr(i978), Fi gr
{1994) and Macken (1993). For a historical perspective, see Arnason (198 b)
Murray and Vennemanr {19833, Lass (1987: ch. 3), Ve?nemann (}988), J.aco s;
(1989), Ritt (1994) and Kiparsky (1995). On thfv: application of 1h§ notion o
the syllable to sign language phonology, see Wilbur (1990, 1993), Perlmutter
tari (1993, 1999).
(l?l?ﬁcz;‘eBirseZn ex(tensive 1iter)ature on the interface between syntax and phg-
nology with respect to prosodic structure; see for example the.papers in
Inkelas and Zec (1990), as well as Inkelas and Zec (1995) and Selkirk (1995).
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