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1 Introduction

The use of distinctive features in representations has become one of the most consis-
tent characteristics of mainstream phonological theory. New features are introduced
from time to time, and some existing features become disfavoured, yet the basic concep-
tion of a distinctive feature set remains constant. Similarly, the notion of a geometry of
features - a hierarchical organization of those features within a single segment - now
has an established history, although its details have been subject to regular revision.
The motivation for positing structure inside segments comes from the desire to account
for regular groupings of features and regular patterns of behaviour that show up across
different languages. In short, features behave in a way that is clearly systematic, and
the goal of feature geometry is to encode the properties of that system.

The widespread acceptance of distinctive features does not, however, imply that
alternatives are not available. A significant challenge to feature-based models comes
from Element Theory (Kaye et ol. 1985; Harris & Lindsey 1995), which attempts to
impose tighter restrictions on the generation of possible melodic expressions by pro-
posing a reduced set of (single-valued) primes. Within this smaller inventory, some
kind of geometric organisation is assumed to exist, too. For example, one grouping that
has been suggested brings together the two ‘source’ elements |H| and |L| under a
common LARYNGEAL node. In this paper I will discuss aspects of the phonological
behaviour of these two primes, in order to provide additional support for the grouping
just mentioned. In particular, I will claim they are united primarily by the strong affin-
ity they both have for the units of prosodic structure.

The paper is organized as follows. I begin with an overview of the theoretical back-
ground to the discussion, including an insight into the nature of Element Theory and
into the need for intra-segmental geometry. Section 3 shows how |H| and |L| behave
as ‘regular’ elements by creating segmental contrasts, while section 4 describes their
suprasegmental behaviour in tone and intonation systems. Then, section 5 develops
the claim that |H| and |L| are closely associated with the units of prosodic structure
in ways which set them apart from other members of the element inventory. This rein-
forces the suggestion that they be grouped together under a single structural node.
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2 Theoretical background

2.1 Melodic primes

Assuming that the fundamental goal of a phonological theory is to model the knowl-
edge possessed by speakers about the sound structure and sound patterns of their
native language, then clearly any theory must be able to describe the set of representa-
tional units available to those speakers’ mental grammars. This set will include both
melodic units (i.e. those relating to the contrastive or qualitative properties of lan-
guage sounds) and prosodic units (i.e. those relating to the structural or relational
organization of melodic units).

While there exists some degree of consensus on the nature of prosodic units - where
categories such as prosodic word, foot, nucleus and syllable are shared by several theo-
ries that appear to have little else in common - the same cannot be said of melodic
units. On the contrary, how we envisage the inventory of melodic primes will vary sig-
nificantly according to theoretical persuasion. Areas of disagreement typically include
questions over whether primes should be single-valued (i.e. present versus absent;
monovalent) or two-valued (i.e. plus versus minus; bivalent), whether they should be
defined in terms of articulatory or acoustic properties, and whether or not they should
be fully specified at different levels of analysis.

For the purposes of the present paper, the answers to these questions lead on di-
rectly from the choice of an Element Theory approach to melodic representation.? Ac-
cording to this view, segments are composed of one or more acoustically-motivated,
single-valued primes or ‘elements’ taken from a universal set comprising between 5
and 8 members. Undisputed membership of this inventory is enjoyed by the three ‘reso-
nance’ elements |A,LLU| and the two ‘source’ elements |H,L|. In broad terms, the first
group is responsible for describing vowel contrasts and consonantal place specifica-
tions, while the second group describes (amongst other things) voicing contrasts, nasal-
ity and tonal properties. Additional elements assumed by some versions of the theory
include primes relating to glottal states.

Melodic representations in Element Theory are compositional, meaning that indi-
vidual elements can (and usually do) combine to form complex expressions. Within
such an expression, each element contributes its own acoustic characteristics to the
overall acoustic proefile of the segment. However, single-element expressions are also
possible, owing to the assumption that all elements are phonetically interpretable in
isolation. Arguments that motivate the use of elements in phonological representa-
tions have been made in the relevant literature, and will not be repeated here. Instead,
let us turn to the matter at hand.

1) See Harris & Lindsey (1995) and Neubarth & Rennison (in press) for a theoretical overview and a
discussion of the arguments against working with a standard set of distinctive features.
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Prosodic Markers in Melodic Representation 3

Regardless of whether we choose to work with elements, features, particles, compo-
nents, or any other kind of melody units for that matter, we must consider the following
question. Is our inventory of primes simply a list of properties that pattern indepen-
dently of each other in representations, or should we recognize some internal organiza-
tion within that inventory - groups of primes, or hierarchical relations between primes,
for example - to reflect similarities in distribution or dynamic phonological behaviour?
Sections 4 and 5 below will address this issue with particular reference to |H| and
|L]. I will present evidence for a separate LARYNGEAL node comprising these two
elements, the motivation coming from the similar relationship they both have with the

units of prosodic structure.

2.2 Structure within segments

Since the mid-1980s the phonology literature has been experimenting with ways of
incorporating internal structure into melodic representations, most often through the
use of dependency relations or category groupings. The geometric model proposed in
Clements (1985) sparked a flurry of interest in this area, the same basic idea being
taken up shortly afterwards by Sagey (1986), McCarthy (1988), Halle (1992) and oth-
ers. Before long, the label feature geometry’ had evolved as a cover term for the numer-
ous feature-based models of this type, many of which employed bivalent features of the
SPE (Chomsky & Halle 1968) type and focused on the internal composition of conso-
nants. The resulting feature trees tended to be relatively large and structurally com-
plex, owing to the sizable number of features involved. Generally, such trees were built
around the articulatory groupings of melodic units.

The primary motivation for intra-segmental geometry comes from the observation
that only a subset of all possible feature combinations is ever exploited in the construc-
tion of a language’s inventory of contrastive sounds. Moreover, the same combinations
are seen to occur across many different languages in a way that is clearly systematic.
For example, the hierarchical structure in (1) allows us to capture the fact that (the

marked value of) the feature [distributed] can never contribute to the description of a

low vowel.

(1) Oral
Labial Coronal Dorsal
[round] [anterior] [distributed] [back][high][low]

A further assumption of feature geometry models is that a bona fide melodic ex-
pression (i.e. one belonging to the universal set of potentially contrastive segments)
can be generated by selecting a single articulator (e.g. Labial, Dorsal, etc.), together
with the appropriate dependent feature(s), from a cavity node such as Oral. Since the

127



4 SRR 16

representation of a low vowel involves a specification of the feature [low], which is a
dependent of the Dorsal articulator, the same representation cannot also make refer-
ence to [distributed], which is dependent on the presence of the Coronal node. The co-
occurrence of the two features [low] and [distributed] is thus ruled out, as this may be
achieved only by the (illegal) selection of more than one primary articulator in the
description of a single segment.

Whilst filtering out unattested feature combinations, feature geometry is also in-
tended to capture the appropriateness of combinations that regularly do occur. The
hyponymous relation between Labial and [round], or between Dorsal and [back], where
the properties of the dominating articulator node are inherent in the chosen terminal
feature, is encoded in the dependency (i.e. implicational) relation that holds between
the two. In the geometric models mentioned above, this relation tends to reflect the
physical limitations imposed upon speech sounds by the human vocal organs.

Besides attempting to account for the distributional or contrastive properties of a
language’s sound system, feature geometry also aims to impose restrictions on the kinds
of dynamic phonological processes we are likely to observe. In Odden (1991) a feature
geometric structure is proposed for vowels, and is driven by assumptions similar to
those already mentioned - namely, that (i) every group node or individual feature may
be accessed by attested vocalic processes, and (i1) no process need refer to more than a
single constituent in its description. At the same time, the structure serves to rule out
unattested phenomena; for example, it predicts that no structure-changing process will
target high rounded vowels exclusively, since the respective features [high] and [round]
belong to different articulatory groups.

Several other models employing a feature-based geometry have been proposed, in-
cluding Goad (1991), Humbert (1989) and Mester (1988). Although these make inter-
esting observations concerning the nature of segment-internal structure, they will not
be discussed here.? The notion of geometric structure has also been extended to frame-
works where distinctive features are rejected in favour of fully interpretable melodic
primes. In particular, the development of Dependency Phonology (Anderson & Ewen
1980, 1987) has witnessed a number of proposals for intra-segmental organization,
where melodic primes are arranged into clusters labelled ‘sub-gestures’, which are them-
selves dominated by larger ‘gesture’ groupings (van der Hulst 1994, 1995).

To a lesser extent, the Element Theory model introduced in §2.1 has also been
exposed to geometric treatment, although, like any other theoretical approach, we en-
counter a certain amount of variation in the way that particular aspects of the theory
have been accepted. The minority view would maintain that each melodic element in

the inventory displays complete independence from all the other members. From this it

2 ) For a survey of the ways melodic geometry has been incorporated into phonological representa-
tions, see Backley (1998).
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Prosodic Markers in Melodic Representation 5

follows that no internal groupings of elements should be necessary. It also follows that
distributional patterns and phonological processes should show no bias when it comes
to targeting individual elements or combinations of elements. Instead, all melodic ex-
pressions (whether comprising a single element or a fusion of several elements) should
be equally accessible by the phonology. For example, this view predicts that vowel sys-
tems should contain the segments Seg; and Seg, with equal likelihood:

(2a)  Seg; = a high, front, rounded [y] - elements I and U combined
Seg, = a high, back, rounded [o] - elements A and U combined

Under the same view, a phonological process that targets the set of sounds Set; should
be just as readily observed as one that targets Set,:

(2b)  Set, = breathy voiced consonants [b",g"...] - elements L and H combined
Set, = coronal obstruents [d,0,z,t,8...] - elements R and H combined

Clearly, predictions such as these fail to match the patterns of distribution or dynamic
behaviour that we observe across different languages. Rather, there is substantial ty-
pological evidence to support the claim that |A,U| represents a far more natural and
less marked combination than |1, U], for example. Similarly, |R,H| is much more com-
mon cross-linguistically than |L,H]|, either as a natural class of sounds or as the target
of a phonological process.

What this minority view highlights, then, is the need to recognize some kind of
internal organization within the small inventory of melodic elements. The version of
element geometry I shall discuss here is presented in Harris & Lindsey (1995), where

the configuration of elements shown in (3) is proposed:

(3) X
ROOT
|h
LARYNGEAL
|HL] 1]
RESONANCE
|ALUR|

Like the feature geometry models mentioned above, this structure derives from the
assumption that melodic primes form natural classes in the same way that segments
do. Here, each class node (given in upper case) represents a recurrent grouping of ele-
ments, where all members of a single class are united one or both of the following:
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6 BREALRRTE 16

—— similar distributional properties:
e.g. they regularly occupy the same syllabic position (nucleus, onset...)
similar dynamic properties:

e.g. they trigger or undergo the same kind of process (assimilation, lenition...)
To illustrate, the RESONANCE node corresponds most closely to the PLACE node found
in many feature geometry models,® and contains those primes responsible for most
vowel contrasts. In addition, resonance elements define ‘place’ specifications in conso-
nants, as well as characterizing the assimilation processes associated with those ‘place’
properties.

However, of particular interest here is the LARYNGEAL node containing the ele-
ments |H| and |L]|, which is “motivated by the independent and unified behaviour of
primes involved in tonal and phonation-type contrasts” (Harris & Lindsey 1995: 75).
Throughout the remainder of this discussion I will maintain the importance of recog-
nizing a separate laryngeal node, but will attempt to redefine the reasons for its place
in phonological representations. Specifically, I will claim that |H| and |L| form a
natural grouping primarily through their links with prosodic structure, rather than
through their contribution to segmental contrasts. Support for this view will be gath-
ered from observations of the various ways |H| and |L| are implemented cross-lin-

guistically in phonological structures.

3 Segmental contrasts involving |H|/|L|

Before turning to the focus of this discussion, which is the prosodic behaviour of the
laryngeal elements |H| and | L], let us first consider how these primes contribute to
minimal (i.e. phonemic) contrasts. To begin with, the phonological patterning of the
source elements allows us to capture those contrasts subsumed under the phonetic
label of Voice Onset Time (VOT) distinctions. Element Theory makes the claim that two
independent melodic categories are needed to describe such distinetions. These are the
high source element |H|, representing long voicing lag (or aspiration), and the low
source element |L |, representing long voicing lead (or full/true voicing). Harris (1994)
specifies the two elements as follows:

(4) ELEMENT AcousTic PATTERN ArTicULATORY EFFECTS
|H]| FO up spread vocal folds
| L} FO down slack vocal folds

Because elements are assumed to behave as autonomous and independent objects in

3) Within a theory of elements defined in acoustic, as opposed to articulatory terms, the label reso-
nance is clearly more appropriate than place.
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Prosodic Markers in Melodic Representation 7

representations, a (maximal) four-way distinction is possible:

(5)  Source ELEMENT(S) INTERPRETATION IN A PLOSIVE (CV SYLLABLE)
a. none zero or short voicing lag (= neutral stop)
b | H| long voicing lag (= voiceless aspirated)
c. | L| long voicing lead (= fully voiced)
d |H,L| long voicing lead and lag (= breathy voiced)

The neutral stops of category (5a) occur in all languages, and are derived through
the non-specification of both source elements. On the other hand, the presence of lone
|H| and lone |L| in a representation are interpreted as (voiceless) aspiration and
true voicing, respectively. Finally, owing to the compositional nature of melodic repre-
sentations in Element Theory, a segment containing |H,L| in combination translates
into breathy voicing or voiced aspiration. While many languages distinguish between
no more than two glottal states (e.g. | H| versus ‘none’ in German; |L| versus ‘none’ in
French), some allow a three-way source contrast (e.g. |H| versus |L| versus ‘none’ in
Thai). To satisfy typological predictions, we also find a small number of systems em-
ploying the full set of source contrasts (e.g. | H| versus |L| versus |H,L| versus ‘none’
in Gujarati).

The VOT contrasts just outlined clearly belong to the description of obstruent con-
sonants, which means that the source elements shown in (5) are associated with non-
nuclear syllabic positions. However, Element Theory further assumes that |H| and
|L| also contribute to vocalic (i.e. nuclear) contrasts. In this case, they create the tonal
distinctions - | H|igh tone and |L | ow tone, either individually or in combination - that
provide the additional dimension of segmental contrast used in tone languages (Harris
1998). For details of how the two source elements can be used to account for the full
range of tonal distinctions (including contour tones), the reader should consult the
references cited above.

The source element |L| also operates at the segmental level to create oral (the
absence of |L|) versus nasal (the presence of |L|) distinctions. This assumption com-
pares favourably with the position taken in earlier versions of Element Theory, where
an independent nasality element |N| had been posited (Kaye 1989). More recently,
however, evidence has come to light concerning the degree of similarity between |N|
and |L|, in terms of their acoustic properties and their phonological behaviour (under
alternating conditions, for example). This line of research has culminated in the conclu-
sion that nasality and obstruent voicing should be seen as two different phonetic mani-
festations of the same phonological category |L| (for the relevant arguments, see
Nasukawa 2000 and Ploch 1999). Following Nasukawa (1997), the presence of |L| as
the head of a melodic expression is interpreted as long lead voicing, while as a non-

head the same element contributes nasality.
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Finally, it has been suggested in the Element Theory literature that headship dis-
tinctions create a dual interpretation of the |H| element too. As mentioned above, the
presence of |H| in obstruents manifests itself as long voicing lag (i.e. aspiration or
‘true’ voicelessness). This is observed in, for example, most Germanic languages like
English and Dutch. Let us now qualify that statement by saying that, in fact, the pho-
nological category responsible for aspiration is |H| as a non-head, while the same
element as the head of a melodic expression contributes the aperiodic (‘noisy’) energy
we associate with the class of fricative sounds (Neubarth & Rennison, in press).

A summary of the roles of |H| and |L| in segmental contrasts is shown in (6). The
references cited above discuss details of the relevant phonological factors that deter-

mine which of these possible interpretations is chosen in any given instance.

(6) |H| element: high tone on vowels (e.g. languages with lexical tone)
aspiration in plosives (e.g. English, Korean...)

audible friction in fricatives (e.g. most languages)

|L| element: low tone on vowels (e.g. languages with lexical tone)
nasality in vowels and sonorant Cs (e.g. most languages)
full voicing in obstruents (e.g. French, Japanese...)

|H,L| fused: contour tones on vowels (e.g. languages with lexical tone)

breathy voicing in plosives (e.g. Gujarati...)

Generally speaking, these interpretations of the source elements have scope over a
minimal prosodic domain (i.e. a single segment). In this respect they have much in
common with the other members of the element inventory. However, what sets |H|
and |L| apart from those other elements is their tendency to correspond to larger
prosodic domains. Let us now turn to examples of this association, which I claim to be
the property that unites the two source elements |H| and |L| under a single LARYN-
GEAL category node.

4 The relation between |H|/|L| and prosodic categories

4.1 Tonal distribution

One aspect of the link between |H|/|L| distribution and prosodic structure has just
been mentioned, somewhat paradoxically, in relation to segmental phonology. In tone
languages, which constitute the majority of the world’s languages, the function of the
source elements |H| and |L]| is, of course, to create lexical contrast. So, minimal pairs
such as pan-pdn in a tonal system have the same linguistic status as ones such as pan-
pen in systems without lexical tone. However, rather than specifying lexical tone as a
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Prosodic Markers in Melodic Representation 9

purely segmental property, numerous studies in tonal behaviour have confirmed that
tones are more appropriately seen as belonging to larger prosodic domains such as the
syllable and the word. The collection of tonal analyses in Fromkin (1978) provides a
useful source for the relevant references. See also Comrie (1987).

To illustrate the point, let us consider a couple of (well-worn) examples. The South-
ern Manyika dialect of Shona is given in Roca (1994) as an instance of high or low tone
existing as the property of an entire prosodic word. This remains the case when the size
of the prosodic word increases through suffixation. Let us assume that the verbal root
teng ‘buy’ comes with a lexical |H| element, which is interpreted on its vowel. The
addition of various suffixes (e.g. causative, reciprocal) to the root has the effect of ex-
tending the duration of the high tone property, as in (7a), since these affixes do not
constitute their own prosodic word domain. The forms in (7b) show how the lexical

specification of |L| as a prosedic property operates in a similar way.

(7) a. téng+4a ‘buy’
téng + és + ér+ 4 ‘sell to’
téng + és + ér+ 4n + & ‘sell to each other’
b. éréng + a ‘read’
g
éreng + er + a ‘read to0’
éréng + &8s + & ‘make read’

Although this behaviour mirrors the effects of vowel harmony involving resonance ele-
ments such as |U| (for rounding harmony) and [I| (for palatal harmony), an impor-
tant difference lies in the frequency with which each is observed. While harmonic agree-
ment using the vowel elements |I,UA| remains a relatively uncommon characteristic
among the world’s languages, the word-level (i.e. prosodic) specification of |H |igh tone
and |L|ow tone is the expected pattern of distribution for these elements.

As a further illustration of how |H| and |L| are associated with prosodic domains
rather than individual segments, consider cases where a mismatch exists between the
number of lexically specified tones and the number of tone-bearing units (i.e. vowels).
In Mende (Leben 1978) any one of five basic tone patterns (H, L, H-L, L-H, L-H-L) in
the language may be associated with a given lexical item. The pattern is then distrib-
uted across the nuclei of the word, regardless of the number of syllables present, ac-
cording to standard tonal association conventions. For example, the word-level specifi-

cation of the pattern L-H may vary in the following way:

(8) fandé ‘cotton’ (one tone per vowel)
ndavila ‘sling’ (H spreading to unassociated vowels)
mbu ‘rice’ (contour tone via H dumping)
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10 BRI 16

4.2 Intonation patterns

Clearly, the tonal elements in Mende are stated lexically as the property of entire words,
rather than of individual segments. However, it is also common to find the elements
|L] and |H| associated with still larger prosodic units, when they play an active role
in the representation of intonation systems. No human language is spoken naturally
on a monotone. Rather, changes in pitch regularly contribute to the overall message
conveyed by longer stretches of speech. Informally, we may associate these chunks of
spoken language with grammatical phrases and clauses. In terms of phonological rep-
resentations, they are linked to higher nodes in the prosodic hierarchy such as the
intonational phrase and the phonological phrase.

Most recent approaches to the analysis of intonation (Pierrehumbert 1980; Ladd
1996) have argued for the existence of two principal features of pitch contours, L{ow)
and H(igh) - which I will loosely equate with the multi-faceted |L| and |H| in Ele-
ment Theory. These features are understood to capture two rather different aspects of
the pitch characteristics of utterances, and are therefore linked to the prosodic units of
utterances in two different ways. First, |L| and |H| associate to the boundaries of
intonational phrases to yield various ‘edge’ features, such as the rising pitch occurring
at the end of some questions. Second, |L| and |H]| can associate to syllables bearing a
pitch accent, which may occur at any point between the phrasal boundaries.

To illustrate, consider the following example taken from Ladd (19986). Pitch accents
(high or low) are marked with *, while % indicates a boundary tone.

(9) H* L+H* L 1%
That was the whole point of the exercise.

In (9) the first word of the utterance is accented and carries a high pitch. On the follow-
ing pitch accent, located on the word point, the effect of an emphatic stress is derived
from the presence of a contour tone. The |L| tone on the right boundary encodes a long
low-pitched tail at the end of the utterance.

Recent developments in the analysis of intonation (Cabrera-Abreu 2000) have ex-
plored the possibility of analysing pitch movements without reference to the element
|L|. This move does not, however, detract from the arguments being made here. As
well as being both interesting and desirable from a theoretical point of view, the |H]|-
only model continues to reinforce the close correspondence between the source element(s)
and prosodic categories.

5 The function of [H|/|L| as prosodic markers

5.1 Introduction
Aside from their typical behaviour as suprasegmental features in representations, the
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Prosodic Markers in Melodic Representation 11

source elements |H| and |L| also display their close relationship to the units of prosodic
structure in other ways, too. In this section I will examine how these primes can func-
tion as markers to indicate the location of the boundaries of prosodic categories. The
usual conception of the melody-prosody split boils down to the assumption that melodic
structure refers to phonetically interpretable information while prosodic structure re-
fers (exclusively) to organizational information. From a traditional viewpoint, there-
fore, the link between the two carries little significance - prosodic structure provides
the pegs from which segmental material is hung.

Recent work in phonology has, of course, adopted a quite different approach to this
question, and attention has shifted to discovering ways in which melody and prosody
may be integrated into a unified structure (Harris 1997, Backley 1998). Below I shall
review examples of how this integration manifests itself in the phonotactic patterns of
different sound systems. Before that, let us consider the case of languages in which it
appears that prosodic units - at least, the markers indicating the boundaries of those

prosodic units - are themselves audible (i.e. phonetically interpretable).

5.2 The phonetic interpretation of prosodic boundaries

The process of word-final devoicing is observed in a number of languages, including
German, Polish and Russian, in which the voicing contrast in obstruents is neutralised
in word-final position. In fact, the relevant environment can be described more gener-
ally as domain-final, with the same effect taking place at certain morphological junc-
tures too. The following examples from German illustrate how lexically “voiced’ and
‘voiceless’ obstruents are both interpreted as ‘voiceless’ in word-final position (10a) and

before derivational suffixes (10b).

(10) a. Hand [hant] ‘hand’
Hinde [hends] ‘hands’
geben [getban] ‘give’ (infinitive)
gab [ga:p] ‘gave’

b. Verstind-nis  [vogstentnis] ‘understanding’
verstanden [vegstandon]  ‘understood’
kind-lich [kntlig] ‘child-like’
Kinder [kindok] ‘children’

Recall from §3 that a system employing a two-way source contrast can be analysed
phonologically in two different ways: the distinction may be based either on aspiration
(|H| versus zero - e.g. English, Dutch) or on true voicing (| L.| versus zero - e.g. French,
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Japanese). Independent evidence from the phonology of German indicates that this
language belongs to the first group, as confirmed by processes such as the assimilation
of |H| (i.e. of voiceless properties) between neighbouring obstruents (see Harris 1994).

Assuming the |H|-based analysis of voicing in German to be correct, we arrive at

(lexically) minimal pairs such as the following:

(11) Rat /wait/ [ga:t] ‘advice’ (/t/ contains |H| lexically)
Rad /xa:d/ [Ka:t] ‘wheel’ (/d/ contains no source element)

Like Rad, the neutral (i.e. voiceless unaspirated) coronal stops in the example forms
Hénde and Kinder contain neither |H| nor |L| in their lexical representations. This
being the case, how do we capture the melodic change taking place when the neutral
stop /d/ occurs domain-finally? As (10) shows, neutral obstruents are interpreted with
long voicing lag in this position - that is, they undergo a process conventionally re-
ferred to as devoicing. In Element Theory terms, however, the label ‘devoicing’ is inap-
propriate, since no voicing specification is ever present in the relevant segments. In-
stead, we may account for the melodic change from a neutral stop to an aspirated stop
by positing the addition of an |H| element not present lexically. The addition of |H|
yields a segment that appears to belong to the aspirated series, a result which squares
with the fact that the final segments of Ea¢ and Rad sound identical.

The next question is an obvious one. What is the source of this additional |H|? It
cannot emerge through assimilation, because the local phonological environment con-
tains no segment from which |H| could originate. Nor can it result from any lenition
process targeting the lexically specified neutral stop, because members of the neutral
series have no |H]| in their melodic composition. An alternative approach would be to
treat the acquisition of |H| as an example of fortition, where the target segment would
be expected to increase in melodic complexity by adding to its element count. However,
this solution seems equally unlikely, for the reason that a fortition process is something
we associate with prosodically strong contexts. If anything, domain-final position re-
veals itself as a classic example of a weak context where lenition effects, rather than
fortition processes, are more likely to be observed (Harris 1997).

So, a purely phonological explanation for the appearance of the |H| element seems
stubbornly elusive. At this point we turn to the proposed connection between the source
elements |H|/|L| and the units of prosodic structure. Without doubt, making sense of
the orthographic string in (12a) involves more time, effort, and backtracking than is

required to understand (12b).

(12)  a. howshegoingtoknowwhichonesthebesttochoose
b. How’s he going to know which one’s the best to choose?
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Prosodic Markers in Melodic Representation 13

Let us now extend the scenario in (12) from written to spoken language. In order to
facilitate the processes of parsing and lexical access, some indication of the points where
one word ends and another begins is clearly beneficial. According to one view (Kaye
1989), the primary function of dynamic phonological processes is to do just that - to
make the location of prosodic boundaries more apparent to hearers, thereby increasing
the overall efficiency of the parsing process.

Returning to the issue surrounding the appearance of |H| domain-finally, could it
be that this phenomenon serves a similar purpose? Is it possible that the |H| is a
property of the prosodic (or morphological) structure, rather than of the melodic struc-
ture proper? Should this be the case, then we see the role of |H| shift from contrastive
to communicative. I have already suggested that domain-final |H| does not have any
obvious lexical source, which immediately limits the possibilities for explaining the
‘why’ and ‘how’ of its place in a phonological representation. So, the claim being made
here is that |H| surfaces as a marker to indicate the location of the boundaries sepa-
rating prosodic words. In addition to the advantages already mentioned, the segmenta-
tion of a continuous string into smaller (either word- or morpheme-sized) units has
been shown to make a significant contribution to the process of lexicon building by
infant language learners (Jusczyk 1999).

This approach to the presence of domain-final |H| in German (and in other lan-
guages characterised by final ‘devoicing’) is consistent with the overall theme of this
discussion - namely, the close correspondence we find between the source elements
|H|/|L| and the units of prosodic structure. While there is no evidence to suggest that
other (non-source) elements behave in this way, there is further evidence from other
languages to support the proposed source-prosody relationship. Let us consider some

examples.

5.3 Prosodically-determined segment distribution

The phonology literature offers a range of different views on the procedure for assign-
ing syllable structure to a given string of segments. Perhaps the most restrictive of
these, and perhaps the most informative from a theoretical standpoint, is the view
summarized in Brockhaus (1995). This model recognizes only three sub-syllabic con-
stituents - onset, nucleus and rhyme - all of which may be maximally binary branching
(subject to the language-specific settings of the relevant parameters). From this it fol-

lows that the most complex syllable type resembles the structure in (13):

(13) % /’
() R
\ R\
N

CC VVC
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For the most part, (13) can accommodate the relatively complex phonotactics of
languages such as English by allowing for the possibility of 3-consonant clusters word-
internally (i.e. a branching onset preceded by a consonant occupying the complement
position of a branching rhyme). This provides for strings such as distress and embrace.
However, a perennial problem comes in the form of word-initial sCC sequences, which
defy a straightforward analysis because the initial s must be assigned to the rhymal
complement position of a syllable which contains no other melodic material. Kaye (1991)
provides ample evidence to defend this syllabification of initial sCC sequences, but at
the same time, highlights the awkwardness of this configuration as a word-initial syl-
lable structure.

In English, a word-initial sequence of three consonants must begin with s, although
no satisfactory explanation has been offered for why the choice of segments in this
position is so drastically limited. Cross-linguistically, the number of variations on this
sCC pattern is also very restricted, a coronal fricative typically being the only option
for the initial consonant slot.

(14) Polish (Cyran & Gussmann 1999)

[fefanyl ‘cunning’
[zgrozal ‘terror’
German

[fpra:x] sprach ‘spoke’
[ftreg] streng ‘strict’

Irish (Ni Chiosdin 1999)
[sprag] spreag ‘inspire’
kluixos]  scliichas  ‘rumpus’

As (14) shows, some languages allow a palatal(ised) fricative in this position, while a
voiced fricative is also possible in Polish. Importantly, however, it is regularly some
kind of sibilant fricative that seems to occupy a natural place at the beginning of these
unusual word-initial sequences, to the exclusion of all other segment types. Why should
this be the case?

A possible solution comes from the Element Theory representation of such seg-
ments, where the element |H| as the head of a melodic expression defines the class of
fricatives (Neubarth & Rennison, in press).” The fact that headed |H| combines with

4) Some practitioners claim that additional (locality) restrictions make this structure too complex to
be grammatical: for them, the choice is either a branching nucleus or a branching rhyme, but not
both. This issue does not affect the arguments being made here.
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a resonance element in these segments (to reflect place specifications such as coronal
or palatal) does not affect the generalisation that a source element |H| acts as the
necessary ingredient in these (syllabically) unusual initial clusters. Assuming that the
presence of |H]| is not really a matter of lexical choice, since it is apparently obligatory,
then its motivation must lie elsewhere.

We have already seen how this element behaves as a prosedic marker in German to
indicate the right boundary of a proscdic word. Let us now extend this analysis by
proposing that |H| can serve a similar function as the marker of a left boundary too.
In the sCC sequences found in English and the languages given in (14), a highly marked
syllable structure is assumed to be involved - marked, to the extent that it fails to
match our intuitions about what a word-initial consenant sequence should sound like.
In response, the phonology introduces an alternative way of reinforcing the presence of
a prosodic word boundary. This comes in the now familiar form of the source element
|H|, thereby lending further support to the principal claim of this paper - namely, that
a special connection exists between |H|/|L| and units of the prosodic hierarchy.

Up to this point, it is the element |H| which has been the focus of attention in this
discussion of source elements as prosodic markers. Let us now consider the distribu-
tion of |L |, for which we can unearth similar evidence of meledic properties driven by

prosodic factors.

5.4 |L| as a prosodic marker

The first example of the |L| element behaving as a marker of prosodic word bound-
aries comes from consonant mutation in Irish. Eclipsis is the term given to a specific
type of mutation which takes place in word-initial (or domain-initial) position and trans-
forms a target consonant according to the options in (15):

(15) voiceless consonants become voiced k=g f—u..
voiced consonants become nasal d—n, b—>m...
vowel-initial words become n-initial  ‘zero’—n

oo

nasal consonants remain unchanged m—m, n—n...

These changes take place word-initially following certain prepositions and other words,
including i ‘iv’, don ‘toffor/the’, den ‘of the’, bhur ‘your (pl.), a ‘their’, and the numbers 7
through to 10.

From the descriptions set out in (15), it should be apparent that the source distine-

tion in Irish stops is based on the presence versus the absence of ‘true’ voicing: neutral

5) In this particular version of Element Theory, the representation of fricatives is given as (F,F...).
However, the authors point out (footnotes 3 and 7) that “the (FF...) combination behaves in many
cases as if it were an H head.”
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(voiceless, unaspirated) obstruents contain no source element, and contrast with fully
voiced obstruents containing |L| in their melodic structure. In this way, Irish mirrors
the behaviour of languages such as French and Japanese (| L| versus zero), as opposed
to that of |H|-ful systems such as English, German and Polish (|H| versus zero).
Examples of (15a-c) are given in (16a-c) respectively.

(16) a. feidhm  ‘“function’ 1 bhfvleidhm ‘working’
trath ‘time’ i dir[drldth ‘in (good) time’
b. ddn ‘fate’ i nd[nldn ‘fated, in store’
bosca ‘a box’ i mblmlosca ‘in a box’
c. éstdan ‘a hotel’ i nlnléstan ‘in a hotel’
dit ‘a place’ i nlnl]dit ‘in a place’

In each case, the segment cccupying the leftmost syllable onset of the noun undergoes
a melodic change as a means of signalling the internal morphology of the phrase. As
already mentioned, we can envisage a range of psycholinguistic benefits to be gained
from having such information about the edges of lexical items.

As for the melodic changes themselves, they can be captured quite neatly within an
Element Theory description. It has already been claimed that, in a true voicing lan-
guage like Irish, the presence of |L| contributes full voicing in stops, while its absence
from the melodic structure of a stop leaves a neutral (i.e. voiceless, unaspirated) seg-
ment. In (162) then, the voicing effect is achieved through the addition of the source
element |L]|. In the (16b) examples, on the other hand, a fully voiced sound already
occupies the initial onset position, thus indicating that |L| is already present lexically.
For this reason, the prosodic boundary must be identified by some other means - but in
a way that allows us to maintain the generalisation that |L| behaves as a prosodic
marker in Irish. It will be recalled that |L| can be interpreted in two distinct ways,
depending on whether or not it functions as the head of a melodic expression: as a head
it contributes full voicing to an expression, and as a non-head it contributes nasality
(Nasukawa 1997). From the examples given in (16b), it can be seen that the eclipsis of
a voiced obstruent results in a different manifestation of |L|-ness: this time it is the
nasal counterpart of the obstruent which is interpreted.

The examples in (16¢) are phonetically vowel-initial, suggesting that the phono-
logical representation of the noun must begin with either a melodically empty onset or
no onset at all. Nevertheless, eclipsis proceeds as before, with the introduction of |L |
to indicate the presence of the morphological boundary. Because eclipsis seems to oper-
ate as a structure-preserving process, the possibility of |L | appearing as nasalization
on the first vowel is not taken up. Instead, the |L| element is interpreted as a coronal
(i.e. unmarked) nasal consonant, occupying the lexically empty slot at the beginning of
the morphological domain.

140



Prosodic Markers in Melodic Representation 17

In Irish, then, we have a set of words that call for the overt marking of certain
internal domains. This comes about through the interpretation of |L| in its various
phonetic guises. As we are about to see, the same source element displays its link with
prosodic structure in the phonotactics of Korean, too. In this language, the liquid sonorant
/1/ is interpreted as a lateral [1] word-finally and before another consonant, and as a tap
[r] elsewhere. Another distributional fact about this system refers specifically to native
Korean words (as opposed to the Sino-Korean vocabulary), and states that these words
do not begin with either [I] or [¢] (Iverson & Sohn 1994). The following forms show what

does appear in word-initial position:

(17) Nak-wen/  [nagwen] ‘paradise’
fpep-1/ [pepni] (— [pemnil]) ‘principle of law’
[kyek-1i/ [kyekni] (— [kyenni]) ‘separation’

In keeping with the assumptions made throughout this discussion, the nasal con-
sonant that emerges in domain-initial position must be the interpretation of the |L |
element. There is little evidence to indicate that this |L| is a lexical property here. Nor
does it appear to have any local source. Indeed, these circumstances seem to parallel
those already discussed in relation to the word-final interpretation of |H| in German
and other ‘final devoicing’ languages, where it was concluded that the source element
was present only in the capacity of a prosodic boundary marker. Nothing prevents us
from pursuing the same argument here, and drawing the same conclusion for |L| in
Korean, given that this effect of /I/-nasalization occurs only in this domain-initial con-

text.

6 Summary

For a considerable time, feature-based theories have recognized the need for some hier-
archical (i.e. geometric) structure of primes within segments. The same is true of mod-
els of melodic representation using alternatives to distinctive features, the element
geometry of Element Theory being a case in point. In this paper I have explored some
characteristics of the two elements |H| and |L| which, in the recent Element Theory
literature, have been identified as belonging to an independent category node LARYN-
GEAL. Firstly, evidence comes from the way they are both employed (either individu-
ally, or sometimes jointly) in voicing contrasts. Secondly, this grouping is confirmed by
the suprasegmental behaviour they both share, as shown by their roles in tone and
intonation systems.

There is also a third respect in which |H| and |L | naturally form a separate class,
the evidence coming from the way their appearance in the melodic string frequently

coincides with the boundaries of prosodic categories. I have discussed examples of |H |

141



18 EELALET 16

functioning as a prosodic marker in ‘aspiration’ i.e. |H| versus zero) languages such
as German and Polish, and I have also considered a similar analysis of |L]| in ‘true
voicing’ (i.e. |L| versus zero) languages like Korean and Irish. It will be encouraging to
uncover further examples from a wider range of languages, in order to confirm this
issue as a fruitful line of future research.
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DEIRRIC B T B ERIEHE

Clements (1985) W EMREE (Feature Geometry) T7 N EEA L TLIE, HEHE
ODEBEEIIOVWTE L DERVERONTE, FHONTEEBET 2 HMIE, &
BRIIEAONZFEHAZIIBVTHRIBRLERSINLFFEROT LIV EREL, 20
FHFEUEHOIRAIBEVNERTILETHE, TOHMIZH - 7MfFRIT L X v M EER

(Harris & Lindsey 1995) @O X ) IZAEFERICHFNEEZ AV OEMEAIIB W TLIT
hbitTWwb,

TLAY M [HI & LI 3502 THEE] L) SEiEE0d LIRS TEY, i
BT AIRABUNBESNLLEZ LN TS, BFIIINOOTL X~ b & EERE
EEMNLOBMICRONABELZHERIIOVTHL, BHEEOFEOR L4 D THEIET
55DTH5A, |H|I & L OBFEHRIELFENIIOVWTIE, FIIFERCA Y bA—T 3
YICEELTHIREN TV S, LL, BEBEOERCRIERL L TO GEZH%)
BERICOWTIELY LiF ot s Z v, Kiwld, N4 VEE, 3R, K—7 2 FET
X IH| 2%, BEFELTAVT Y FETIE (LI 5, BEEOBERLRIEHRE L THY
ENBZ & A2RT,

RO L, RADPEEZRFRNICHETREN T 256100, FLEOMRERLZERLLT
WCBRBRIZBWTY, BOBFRUET2BHRPEETHL LT LEEREFONRE

(Jusczyk 1999) & —HTAHHDTH 5,
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