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ABSTRACT

This thesis undertakes a crosslinguistic study of interaction between consonants
and tone in order to arrive at relevant phonological generalizations. Surveying over 25
tone languages from Africa and Asia, it is found that only voiced consonants are involved
in such interactions. In consonant-tone interaction, L tones are inserted and H tones
blocked after voiced consonants. Moreover, voiceless obstruents become voiced in the
presence of L tone in several languages.

The involvement of voiced consonants and the lack of involvement of voiceless
consonants in consonant-tone effects provide a new argument for the position that the
feature which represents voicing is privative. Added to the arguments based on voicing
dissimilation in Japanese (Mester & Ito 1989) and laryngeal neutralization (Lombardi
1994), the case for privativity of this particular feature is thereby strengthened.

Specifically, this thesis proposes a Multiplanar Hypothesis of Consonant-Tone
Interaction which claims that (1) tone is dual in nature and must be so represented in fea-
ture geometry, (2) a single privative feature, referred to as [L/voice], encompasses both L
tone and the traditional feature [voice], and (3) the feature [L/voice] can be associated
subsegmentally to the Laryngeal node and/or prosodically to the mora. The resulting the-
ory allows a principled and unified analysis of consonant-tone phenomena.

The proposal of a privative feature [L/voice] leads to a reexamination of the pho-
netic correlates of the traditional feature [voice] and their modification to accommodate
the interaction of voicing and tone. Specifically, it is proposed that the phonetic correlate
of {L/voice] is a laryngeal configuration, probably involving larynx height, in which the

ii

fundamental frequency of a vowel is lowered. After voiced obstruents, the onset pitch of
a vowel is lowered. Vowels realized with a L tone are also characterized by lowered
pitch.

This thesis also investigates the phonetic side of consonant-tone interaction and
uncovers a mismatch between phonetically natural versus phonologically relevant inter-
actions. An investigation of this mismatch leads to the conclusion that the role of phonet-
ics in the phonology must be limited by purely phonological factors when a conflict
arises. In this case, the privativity of [L/voice] limits the interaction to voiced consonants,

although voiceless obstruents have significant effects on pitch phonetically.
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CHAPTER 1

INTRODUCTION

1.1 THE PURPOSE

The main purpose of this thesis is to provide an indepth study of the phenomenon
of consonant-tone interaction incorporating original fieldwork in Suma, Gbaya Bokota
and Siswati and amassing the scattered descriptions of many other languages in which
consonant-tone interaction is active. Consonant-tone interaction is a crosslinguistically
significant effect found in a number of unrelated languages. Most commonly, it involves
voiced oral obstruents which show an affinity for L tone and an incompatibility with H
tone. In a few languages, it includes voiced sonorants in addition to obstruents. and
incorporating the data on the triggering of consonant voicing by L tone—~data which has not been dealt with
systematically elsewhere. There have been claims for interaction between voiceless obstruents
and tone (Peng 1992, among others), and these will be reanalyzed either as interactions
between voiced obstruents and tone or as cases in which there is no phonological
consonant-tone interaction. Other possible interactions, such as between breathy voiced
consonants and tone, would be analyzed as a subset of the interaction between voiced
consonants and tone. That is, the interaction would be between the feature specifying
voicing (rather than that specifying aspiration) and tone just as it is in plain voiced
consonants. Excluded from the discussion are languages which appear to have an
interaction between tones and glides. Such languages are better analyzed in terms of the

moraic difference between vowels and glides, and the ensuing tonal effects are related to



the moraic-changes, hence, the interaction is strictly suprasegmental. Also excluded are
languages that at first glance appear to have an interaction between the laryngeal
consonants ? 4 and tone. The Otomanguean languages of Central America, for which
relevant data is sparse, have some regularities between tones and ‘interrupted vowels’
that are pronounced with a medial glottal stop (a?4). The relevant segments have been
analyzed as vowels with laryngeal features and as such place this phenomenon outside
the scope of consonant-tone interaction. Mohawk is another language that has been
analyzed as an interaction involving the laryngeal consonants ? A, but it is amenable to

reanalysis in moraic terms.

1.2  THE MULTIPLANAR ACCOUNT

A further goal of this study is to provide a formal representation of voiced
consonants and L tone and their- interaction within a nonlinear model of feature
organization. Assuming a model of feature geometry like that in Clements & Hume 1995,
I draw inspiration from Hume 1994’s crossplanar account of consonant and vowel place
features to propose a Multiplanar account of consonant-tone interaction. The blocking
and triggering effects of voiced obstruents and L tone are integrated within the framework
of feature geometry by means of a single privative feature, [L/voice], which replaces both

L tone and [voice].

1.3 A PHONETICS/ PHONOLOGY MISMATCH

This study also aims to draw attention to the phonetics-phonology mismatch
inherent in consonant-tone interaction and the conclusions it leads to concerning the role
of phonetics in the phonology. Phonological consonant-tone interaction involves voiced
obstruents and sometimes sonorants. Voiceless obstruents never participate in this
interaction, and I attribute this to the privativity of [L/voice], and this privativity is an
abstract phonological factor that takes precedence over phonetic factors. Phonetically it

has been found that voiceless obstruents have a significant effect on the pitch of the .
following consonant. While the nature of the relationship between voiced obstruents and
L tone is consistent with phonetic findings that voiced obstruents lower the pitch of a
following vowel, the failure of voiceless obstruents to interact with H tone in a way
analogous to the interaction of voiced obstruents and L tone is surprising and unexpected
from a phonetic standpoint. This suggests that phonetic tendencies and phonological
factors can be teased apart and when they are, phonological factors can operate
independently of the phonetics. Thus, phonetics contributes to our understanding of

phonological phenomena, but it does not drive them.

1.4  PRIVATIVITY OF [VOICE]

This dissertation provides a new argument for the claim that the feature which
represents voicing contrasts is privative. The failure of voiceless obstruents to interact
with tone is accounted for by this privativity. Other arguments for privativity of [voice]
come from Mester & Ito 1989. Drawing on their work on Japanese rendaku and Lyman’s
Law, Mester & Ito argue that the dissimilatory effects which they describe provide
evidence of such privativity. In Rendaku, a morpheme-initial, word-internal voiceless
obstruent becomes voiced when words are compounded, as shown in (2a). However,
Lyman’s Law prohibits more than one voiced segment in a word. Thus, if there is already
a voiced segment, as in (2b), Rendaku is blocked. Only voiced obstruents count as
voiced, since sonorants do not block Rendaku, as shown in (2¢).

(2) Japanese Rendaku and Lyman’s Law (Ito & Mester 1986)

a. maki+susi & makizu$i  ‘rolled sushi’
ko+tanuki — kodanuki ~ ‘baby raccoon-dog’

b. kami+kaze — kamikaze ‘divine wind’ *kamigaze
¢. ori+kami — origami “paper folding’
Rendaku is analyzed as the insertion of a floating [voice] feature. Lyman’s Law

operates when two specifications for {voice] occur adjacently on the same tier. If



voiceless obstruents were specified as [-voice], then no dissimilatory effect should occur
if a voiceless obstruent intervenes between the initial obstruent and the voiced obstruent
that triggers Lyman’s Law. Yet the intervention of a voiceless obstruent makes no
difference, as shown in (3) where Lyman’s Law is not blocked.
(2)  onnatkotoba —> onnakotoba ‘women’s speech’  *onnagotoba

doku-+tokage —> dokutokage ‘poisonous lizard’  *dokudokage

Mester & Ito 1989 argues briefly and Lombardi 1994 argues extensively that the
facts of neutralization of laryngeal contrasts crosslinguistically require that [voice] be
privative if a coberent theory of neutralization is to be constructed. They further argue
that a privative feature can account for all the known facts about phonological voicing
phenomena and constitutes a more restrictive theory than positing a binary voicing
feature. The facts about consonant-tone interaction are consistent with these arguments,

and add to them.

1.5  THELAYOUT

First, the phonological phenomena characteristic of consonant-tone interaction
with data from 22 languages are presented in Chapter 2. In Chapter 3, the proposed
account of the phenomena associated with consonant-tone interaction, thé Multiplanar
account, which involves a modification to feature geometry, is introduced and compared
to other models of consonant-tone interaction. This is followed by a case study of Siswati
shoWing the Multiplanar a;;proach in action in Chapter 4. In Chapter 5, some potential
problem cases are shown not to pose a problem for the Multiplanar approach. Chapter 6
examines the phonetic side of consonant-tone interaction and proposes a definition of the
feature [L/voice], which amounts to a redefinition of the traditional feature [voice].
Chapter 7 explores the mismatch between the phonetic effects of voiceless obstruents on
pitch and their exclusion from the synchronic phonological interaction between

consonants and tone.

CHAPTER 2

CONSONANT-TONE INTERACTION

2.1 INTRODUCTION

Consonants that interact with tone, depending on the language, are either the set
of voiced obstruents or the set of voiced consonants. Other interactions have been identi-
fied, but the strongly and consistently attested interaction is the one between voiced con-
sonants and tone. Thus, the strong claim proposed here is that consonant-tone interaction
is exclusively limited to interaction between tone and a set of consonants specified with
the feature [voice]. The consonants which are so specified always include voiced obstru-
ents and sometimes include sonorants. The evidence from consonant-tone interaction
suggests that implosives should be thought of as unspecified for the feature [voice] as
they are systematically excluded from the class of consonants which interact with tone.
Nasal-stop sequences, which have a somewhat vague status phonologically, being some-
times identified as prenasalized stops, sometimes as nasal-stop clusters and sometimes as
allophones of obstruents or of fully nasal consonants, vary from language to language in
terms of their participation in consonant-tone interaction, and this variation can provide
clues as to their featural status. B

In (1), the depressors consonants are listed for each language with consonant-tone
effects. Where there is a lack of explicit statements in the data available on a language
about the presence or status of certain consonants, especially nasal-obstruent sequences



and implosives, I have indicated this with a question mark. The broadest generalizations,
as I have stated already, are that voiced obstruents always and voiceless obstruents never
participate in consonant-tone interaction. In addition, there are no cases of implosives
acting as depressor consonants. In three languages, sonorants can act as depressors and in
two languages, nasal-obstruent sequences do. It is interesting to note that in two of the
potential problem cases discussed in Chapter 5, Kanakuru and Podoko, nasal-obstruent
sequences pattern with voiced obstruents.

(1) Consonants that interact with tone crosslinguistically

Languages voiced sonorants | nasal + implosives | voiceless
obstruents obstruent obstruents
Nguni: Siswati, | yes no yes no no
Isixhosa, etc.
Gbaya: Suma, | yes no no no no
Gbaya bokota
Yaka yes no no no no
Makaa yes ? ? ? no
Mijikenda: yes no no no no
Digo, Chirihe,
Chikauma, etc.
Ikalanga yes no ? no no
Ewe yes yes NA NA no
Siya yes 1no NA? NA? no
Dagara-wule yes no NA no no
Ebrié .
Miya yes no no no . no
Ouldeme yes no yes no - |no
Bolanci yes no no NA? no
Bade yes no NA? no no
Nupe yes yes NA. NA no
Ngizim yes yes | NA? no no
Mulwi yes no no no no

Besides being restricted to a certain class of consonants, consonant-tone interac-

tion is also limited in terms of how tones are affected. To wit, this interaction takes the

form of either the attraction of a L tone or the repelling of a H tone. In at least one in-
stance, L is also repelled in a dissimilatory effect. The attraction of L takes the form of
apparent L insertion or the conditioning of L spread. The repelling of H takes the form of
the blocking of H docking, of H shift and of H spread as well as the triggering of H shift.
The blocking of H can usually be alternatively described in terms of L maintenance,
where a L tone after a voiced consonant cannot be dislodged. Significantly, consonant-
tone interaction does not involve H insertion or the triggering of H spread or docking.

The other effect that is found is one in which L tone triggers voicing on obstruents.

(2) Consonant-Tone Effects involving Voiced Consonants

Effects on L tone Effects on H tone Effects on voicing
1. L insertion 1. blocking H docking 1. Voicing insertion
2. L Spread 2. blocking H shift

3. blocking L docking 3. blocking H spread
4. downstep insertion 4. H Shift

Because consonant-tone interaction involves, in the general case, the presence of a L tone
after the participating consonants which is not amenable to being dislodged, the effects of
this kind of interaction are referred to as depressor effects and the participating conso-
nants are referred to as depressor consonants.

In this chapter, I present examples of the different kinds of depressor effects from
a variety of languages which are genetically unrelated and geographically separated. It
will be noted that a majority (though not all) of these languages are spoken on the conti-
nent of Africa. Asian tone languages generally have less tonal alternation, especially
word internally, than African tone languages, and the processes described here crucially
involve tone alternation. The nonAfrican languages exemplified below show voicing be-
ing triggered by L tone. Otherwise, Asian languages are well known for the historical in-
teraction of consonant voicing and tone. African languages too show evidence of this
historical interaction. But the historical side of this phenomena will not be the subject of
this work.



2.2 L TONE INSERTION

L tone insertion refers to the appearance of a phonological L tone on a vocalic
mora following a depressor consonant when there is evidence that the L tone was not un-

derlyingly present on that vocalic mora.

2.2.1 Suma

The Gbaya language, Suma, spoken in the Central African Republic, provides an
example of L insertion after depressor consonants. In Suma, voiced obstruents (b, 4, g,
gb, v, 2) only occur word-initially. There is a general tendency for all depressor-initial
words to begin with a L or rising (LH) tone, but this is only a tendency among nouns.
Among verbs, the tone pattern is determined by the morphology and verbs are underly-
ingly toneless. The imperfective form of the verb is characterized by a grammatical H
tone which is the sole tone in verbs with nondepressor consonants, as in (3a). Prenasal-
ized stops (which are allophonic variants of nasal consonants) and implosives do not act
as depressors. In verbs with initial depressor consonants as in (3b), a L tone precedes the
grammatical H in the imperfective and in any form of the verb that is characterized by a
H tone (such as the nominal). The initial L tone results in either a rising tone (bom) or a
level L (baisi) on the initial syllable of the verb depending on whether the verb is mono-
syllabic or longer (3c). This in itself is enough to demonstrate that the L tone is not an
automatic phonetic effect. If it were the lowered pitch would result in a rising tone on the
initial syllable of all such dépressor—initial verbs.

(3) Imperfective Form: Suma (Bradshaw 1995)
a. Non-depressorsl

6uk  “applaud’ dag  ‘mount’

éé “leave behind’ fadi  “stir briskly’

kiri  ‘look for’ ndy  ‘boil’

Em  ‘beableto’ yari  ‘unravel’

ndangi ‘boom’ nikiri ‘exaggerate’
! Underlined vowels are nasalized.

b. Depressors

bém  ‘be blind’ dik  ‘be sonorous’
gdy  ‘reprimand’ gbik ‘borrow’

viy  ‘bet’ gii  ‘lean’

dgé  Cswell’ v zafi  ‘sneeze’

busi “bebland’ dikili ‘tickle’

361 “twist’ zikidi ‘delay’

c.  -bom +imperfective H — bdm (*bSm)
busi + imperfective H — buisi (*biis)

It should be noted that the tone patterns of verbs in Suma are not lexically fixed
underlying tones. They alternate depending on which grammatical morpheme is present.
Underlyingly all verbs are toneless, and changes in aspect are marked by tone alterna-
tions. Thus, busi is realized as bisi in the imperfective, as biisa in the perfective, and as
busi in an adverbial form.

Further evidence for the phonological nature of this L. tone comes from the pres-
ence of depressor-initial nouns with initial H tones. It is expected that these words would
have phonetic lowering effects on the fundamental frequency of vowels after depressor
consonants, and thus they provide a contrast between phonetic and phonological lowering

effects.

(4) Suma nouns with initial H tones (Bradshaw 1995)

b5nd  ‘plant: Sporobolus pyramidales’

d6rd  ‘the trail of a small animal’

vily  ‘cord made from bark’

vila ‘acne, pustule’

Zim  ‘taboo’

Evidence for the phonological nature of the consonant-tone interaction also comes
from monomoraic verbs in Suma. Moromoraic verbs in the imperfective surface with a
simple H tone even when they are depressor-initial, as in (5). When another mora is
added, as in the nominalized forms of these verbs, the expected depressor L surfaces. The
depressor L cannot surface on monomoraic verbs because there is a restriction on tone in

Suma such that no more than one tone per mora is allowed.



*) Imperfective Nominalized
bé ‘refuse’ b8a  ‘refusing’
dé ‘do’ dga  ‘doing’
du “collect’ diz  ‘collecting’
5 ‘agitate’ féa  ‘agitation’

This directly relates to number of moras rather than number of syllables. As we have
seen, monosyllabic verb stems such as bom ‘be blind’ can have a rising tone on a single
syllable. The same is true for monosyllabic verb stems with long vowels, such as git
“lean’ and dif ‘swell’. Furthermore, only monosyllabic verb stems can be bimoraic.
Thus, ‘all polysyllabic verb stems have monomoraic syllables and none of these syllables
has contour tones.

The L tone we find after a voiced obstruent in Suma cannot be atcounted for as
simply a phonetic phenomenon. The interaction between the restriction on L tone realiza-
tion and the number of moras present in (5) is a phonological effect. Moreover, the L
tones found after the verbs in (3) and (5) are not automatically or underlyingly present.
They can be followed by other tones as their morphology varies. All verbs alternate to-
nally in the perfective, where they are followed by M tones. In that case (i.e. beforea M
tone), the depressor L does not surface (i.¢. g56a ‘twisted’). If L were underlyingly pres-
ent, there is no reason it could not surface on the first syllable of a verb since LM tone
pattems are attested in the language (i.e. b3di ‘mud’; mkparz ‘bile’). Most importantly,
there is a contrast between L tones and H tones after voiced obstruents among nouns
which have lexical tones. Therefore, L insertion is a phonological phenomenon in Suma
because there is a contrast between a voiced obstruent followed simply by phonetically
lowered pitch at the onset of the vowel and one followed by a L tone. The alternations
make it clear that the depressor effect is active in the phonology and not merely a fact

about lexical distribution.
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2.2.2 Siswati

In Siswati, an Nguni language spoken primarily in South Africa and Swaziland, L
tones also surface after depressor consonants’. The depressor consonants in Siswati in-
clude the set of voiced obstruents (b, d, g, gc, V. z, b, dz, dv, h, d3). It should be noted that
gc represents the voiced alveolar click, and that dv is in complementary distribution with
dz, occurring only before labial vowels (u, 0), and therefore can be considered an allo-
phonic \‘/a.ria.nt of dz. In addition, the nasal-obstruent sequences in which the obstruent is
voiced are clusters (mb, nd, ng, nd, ndz, ygc) and also act as depressors. These depressor
clusters contrast with nasal-obstruent sequences in which the obstruent is voiceless, such
as fmpiimane “fly’. In the case of the velar cluster yg, the g is consistently deleted except
when it is the initial segment or the initial consonant of a root. Thus,  acts as a depressor
on the surface because it is a reduced form of the cluster yg.

L insertion in Siswati results in L or LH tones after depressor conéonants, as in
(6). Underlyingly toneless moras become L and H-toned moras end up with a rising tone.
Neither falling tones nor level H’s occur after depressors, with the exception of 7 in a

particular case which will be discussed in the next chapter.

(6) Siswati (Bradshaw 1996)

L Tone LH Tone
[b] ldbidmbd  ‘rib’ Jublnjisna  ‘little rib’
[d] = liddada ‘duck’ edadéeni “on the duck’
[g]  sigdodzi ‘region’ kugijiima ‘to run’
[ge] iggeiiubu ‘carrion’ kiigedéba ‘to tidy up’
[v] Iavaaila “to close’ kivind “to wake up’
[z]  kucabuza “to kiss’ gedza “bathe!’
{i]  kihalitka ‘to rake’ kuhikaita  ‘to pour a little’
[E] inkdovu ‘elephant’ koubd ‘to eat’
[dz] Kkicindzétéela ‘to oppress’ sigoodzi ‘region’
[dv] s3indvo ‘hammer’ indvdjidna  ‘little man’
1]} agji ‘honey’ injaana “little dog’
[ng] inyaaga ‘moon, month’ inyaagd ‘healer’

2 Previous analyses of Siswati have analyzed the tone system differently, dealing with the L tone as a sub-
| feature, [depression). That approach is critiqued and the present approach justified in Chapter 4.
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Evidence that these L tones are phonological and not simply an automatic pho-
netic effect comes from the blocking effects of L tones. If this were merely the phonetic
lowering of pitch, phonological and morphological tone phenomena would be expected to
ignore the pitch lowering effects. But they do not, as will be seen later in this chapter.

1t is also the case that the L tones after voiced obstruents in Siswati are not under-
lyingly present and evidence for this comes from a process of Antepenult Attraction®. An
initial H tone in Siswati, and indeed any rightmost H tone in a word, is attracted to the
antepenultimate syllable*, as illustrated in (7) where the H tone of the prefix is realized on
the antepenultimate syllable. (The morphemes in (7a-b) are locative + noun prefix + root
+ diminutive + locative. Those in (7d) are infinitive + root + causative + benefactive -+

reflexive + final inflection.)

(7) Antepenult Attraction in Siswati (author’s notes)

a.e-si-fala-an-eni —  esilatineeni “in the small tree’
b. e-si-bamu-an-eni —  esibanyaneeni ‘on the small gun’
c. ki-béketeel-a —  kibékéteela ‘to be patient’

d. kii-khantin-is-el-an-a —> kikhantiyisélaana ‘to cause to dry roast for each other’

Although a number of H tone phenomena are blocked in Siswati, the phenomenon
of antepenult attraction is not affected by voiced obstruents that intervene between the H
tone and the penultimate syllable, as shown in (8). If there were a L tone on the interven-
ing mora, it is expected that Antepenult Attraction would be blocked.

® H : L H
¢-si-bamu-an-eni - esib:anyaneeni ‘on the small gun’
[voice] [voice]

3 Antepenult Attraction in various Nguni languages is addressed in Goldsmith, Peterson & Drogo 1986,
Peterson 1989, Clark 1988 and Downing 1990.

“H tones that originate on the Sntcpenult or further right are exceptions to this attraction.
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2.2.3 Mulwi

In Mulwi, a Chadic language, Tourneux 1978 found that any word with an initial
voiced obstruent (either word-initial or following an initial vowel) has a L or LH tone
immediately following that initial voiced obstruent. The depressor consonants in Mulwi
include b, d, g, v, z and exclude the nasal-stop sequences and implosives. Nouns and
verbs with initial voiced obstruents are given in (9). Nouns with a voiced obstruent fol-
lowing an initial vowel are given in (10), where it can be seen that the tone on the initial
vowel may be either H or L. There is a single exception noted, i.e. zavdy ‘boar spear
hardened in fire’ which is said to be a possible borrowing. It is also the case that function

words like the connective zi can surface with an initial H in certain contexts.

(9) Monosyliabic:  zi ‘to do’ . gér  ‘collective hunt’
vok  ‘clan’
Disyllabic: bara  ‘termite hill’ giwld ‘baton’

dardy ‘kind of drum’
vinya ‘much’

dabdy ‘favorite child’
dognd ‘earthen pot’

Trisyllabic: didimi ‘to dance’
(10) a. avék “grass (generic)’

avayly ‘Cymbopogon giganteus gramineae’
azigdy “all varieties of Tilapia cichlidae (fish)’
agild “kind of gourd’
abaalay “shard of pottery’
azénzéwé ‘dragonfly’

b. ébdu ‘orycteropus’
agam ‘Khaya senegalensis meliaceae’
adir “Ficus ingens moraceae; harp’
adigag ‘kind of plant’
agiyam ‘genre Tapinanthus’
avarwili ‘whirlwind’
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Verbs in Mulwi, which are always consonant-initial, can have eithera L, LH or H
tone pattern. Focusing on obstruents, there is an interesting difference between tone pat-
terns. Voiced obstruent initial verbs are either L or LH, as expected; while voiceless ob-

struent initial verbs are either H or L in tone, and never LH.

(1)  a bizi  ‘spend the year’ bizi  ‘apply pressure’

b. ki ‘flow’ ki ‘accompany’

This distribution of tone patterns suggests that there is L insertion before the class
of H toned verbs that begin with voiced obstruents. As illustrated in (12), the verbs can be
classed into H and L tones with the LH pattern being derived from L insertion.

(12) voiced obstruent L H-LH
voiceless obstruent L H

The L tone in Mulwi is clearly phonological in nature. It can occur after any con-
sonant, and it contrasts with H tones after depressor consonants in non-initial position.
Tourneux does note a phonetic difference in the realization of the L tone after voiced ob-

struents in contrast to other consonants. After voiced obstruents, it is lower in pitch.

2.2.4 Yaka

Yaka, also referred to as Aka, is a Bantu language spoken by pygmies in the Cen-
tral African Republic. Kutsch Lojenga 1998 reports that the depressor consonants, when
they are root-initial, cause an underlying H tone to be realized as a rising (LH) tone. The
depressor consonants are the set of voiced stops b d d3 g gb. Implosives and prenasalized
stops do not act as depressors. Fricatives do not act as depressors because Yaka has no
underlyingly voiced fricatives, and in the one case where voiced fricatives are derived, all
consonants are followed by a L tone. This case will be examined more closely in section
2.9.3. Verbs (13a) and nouns (13b) with root-initial depressors and underlying H tones

are shown with their surface rising tones in (13).
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(13) Yaka (Kutsch Lojenga 1998)
a. bise ‘to take out of’ dliimba  ‘to knock’
dzbnga  ‘to seek’ gimba  ‘to descend’

gbéla ‘to hand over’

b. bika 6a-bika “parrot’ Class 1a/2
e-d3lé  Be-ddlé ‘jumping over something’ Class 7/8
dzfkpé  ba-dsfkpé  ‘necklace of beads’ Class 1a/2
gili Ba-gili ‘group’ Class 1a/2

mo-gb3lo me-gb3lo group of houses built in a circle’  Class 3/4

The noun classes are given in (13b) to make it clear that the initial L tones are not due to
a grammatical morpheme in any of these classes. Nouns lacking root-initial depressors
also lack the initial L tone, as shown in (14). Note that these nouns are in the same classes

as the nouns in (13b).

(14) 6éka  ba-6éka “friend’ Class 1a/2
kala ba-kala ‘crab’ Class 1a/2
mo-1&  me-1& ‘tree’ Class 3/4
€-6666 6e-6666 ‘gorilla’  Class 7/8
pima ma-puma ‘house’ Class 9/6

Thus, L is inserted after a root-initial depressor consonant in Yaka. Evidence that the tone
is phonological comes from the contrast between root-initial depressors with LH tones
and root medial depressors with simple H tones following them. If the L tone in question
were nothing more than the lowered pitch automatically produced by a depressor conso-

nant, no such contrast should be possible.

(15) b3bd Ba-b3bd ‘marrow’ Class 1a/2
diida ma-dida ‘leftover’ Class 5/6
e-kédzd be-kddzo ‘tree, sp.” Class 7/8
dagéli ba-dagéli ‘plant, sp.” Class 1a/2

gbigbélé bHa-gbigbilé ‘hunt of wild animals’ Class 1a/2
Further evidence comes from the existence of a floating L tone prefix that marks nouns of
class 5 and produces rising tones after both depressor and nondepressor consonants (pai
‘monkey, sp.” and diidi; ‘leftover’). The alternations in noun roots between noun class 5
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and 6 will be examined in more detail in section 2.9.3. These alternations provide evi-
dence that the L tone in rising tones is phonologically active, rather than underlyingly
present on the vowel. The only rising tones that occur in Yaka are on nouns in class 5 or

after depressor consonants.

23 DOWNSTEP INSERTION

. In some languages, depressor consonants trigger the insertion of downstep be-
tween H tones. Downstep, the contrastive pitch lowering between adjacent H’s, has been
analyzed as either an effect marking the adjacent boundaries of two separate H tones
(Clark 1990) or an effect marking the presence of a floating (and otherwise unrealized) L
tone between H tones. In th1s case, the downstep reflects the presence of a L tone, and so

is akin to L insertion, with the difference being the lack of actual docking.

2.3.1 Makaa

Heath 1991 describes the nonpossessive associate construction involving disylla-
bic nouns in Makaa, a Bantu language spoken in Cameroun. In this construction, down-
stepping, transcribed as /, occurs after a final voiced obstruent in the head noun when the
proper conditions are met. The associative morpheme, which varies by noun class, must
be vowel-initial so that the depressor consonant forms an onset to it, and the head noun
must be H in tone.

(16) Makaa (Heath 1991)
5-kéambig + AM + m3-bagh ~»> o-kiambiig + 6-m3-bigd —> 6-kambilg !6-m5-bagd
ants of the ashes
&-kaambig +AM+ jigi — o-kadmbig 16 jiigh — 6-kaambig 16 juga
ants of the plug )
‘When the head noun is high and the modifying noun is also high, and there is an

empty associative morpheme and no prefix on the modifying noun, a default vowel is in-

16

serted after the final depressor and a L tone is inserted. These conditions occur only when

the head noun is in class 1, 9 or 10.

(17) Makaa (Heath 1991)
kaAmbiig + AM + ciidi —> kddmbig u cadi ant of the animal

kaAmbig + AM + caAnz5 — kAambig u cinz5  ant of the broth
Since the depressor effects involve a choice between a downstep or an inserted L tone, it
seems reasonable to assume that the downstep itself involves an inserted L tone that re-
mains unassociated to any vowel.

No depressor effects occur when the depressor consonant does not form an onset
to the associative morpheme. This happens when the depressor is not final, as in (18a), or
when the associative morpheme is consonant-initial, as in (18b). Default vowel-insertion
does not occur when the modifying noun has a prefix, as in (18c), or when the modifying
noun is L in tone (18d). The data in (18d) suggests that the default vowel is added to

serve as a bearer of the L tone.

(18) a. mp3ndi cida mouse of the animal
6cidi 6 ma-bagd animals of the ashes
b. mi-pképkid mi m3-bagd  brave men of the ashes
c. pkinkad m3-bagd brave man of the ashes
kaambiig md-bagd ant of the ashes
d. kaambig juga ant of the plug

Thus, the generalization is that in the nonpossessive associative construction in Makaa,
depressor effects only occur when the depressor consonant forms an onset to the associa-

tive morpheme.

2.3.2 Chikauma & Chirihe

In two of the Mijikenda languages, Chikauma and Chirihe, Cassimjee & Kisse-
berth 1992 found that downstep is inserted after a depressor consonant following a proc-
ess of H spread. As shown in (19), there is a process by which H moves to the penult. In
(19a), toneless verbs aré-given a H-toned prefix and the prefixal H is realized on the pe-
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nult. When a depressor consonant intervenes between the prefix and the penult, H spreads
anyway, but a downstep is realized on the first realization of H after the depressor conso-

nant.

(19) Chikauma & Chirihe (Cassimjee & Kisseberth 1992)

a. n-a-rima w-a-Tima (cultivate)
n-a-sukuma w-a-sukiima (push)

b. n-a-gula w-a-glila  (buy)
n-a-jitha w-g-jlitha  (cook)
n-a-lagula  w-aligtila  (treat medically)
n-arejeza  w-a-réjléza  (loosen)

Although only one H is introduced by the prefix in these cases, this H apparently under-
goes fission (or cloning) when depressor consonants are present since there are gaps in its
realization. H is not realized after a depressor except on the penult. Thus, when H
spreads beyond a depressor, as shown in (20), there is a gap between the H before the de-
pressor and the H on the penult. (20a) shows the same alternation pattern as in (19) but
with the conditions necessary to induce a gap in H realization, i.., a depressor consonant
before the penult. (20b) shows data in which an object prefix with a depressor consonant
is introduced.

(20) Chikauma (Cassimjee & Kisseberth 1992)

a. n-a-galuka w-a-galtika (change)

b. na-zi-fugula wa-ni-fugtila wa-zi-figlila (untic)
na-zi-sonjerera  wa-ni-sonjeréra wa-zi-sonjer'éra  (approach)
na-zi-tsukula wa-ni-tsukila wa-zi-tsukhila

It will also be noticed that when the H moves to the penult with no intervening
depressors, the only H is actually on the penult (wanisonjeréra). When intervening de-
pressors are present, they are always preceded by a H tone (walag!itla). Cassimjee & Kis-
seberth account for this by positing spreading from the original site to the penult followed
by delinking of all but the rightmost H in a H tone span. Since the depressor consonants
create additional H spans:through fission, more H’s are realized.
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2.4  CONDITIONING OF L SPREAD AND L. DOCKING

In several languages, a L tone spreads or docks only when the intervening conso-
nant is voiced. In these languages, sonorants are specified as phonologically voiced either
underlyingly or at some point in the phonology.

2.4.1 Ngizim

Ngizim is a Chadic language spoken in Nigeria and described in Schuh 1971.
There is a process of L spread in Ngizim that takes place when a LH word is followed by
a H word. As shown in (21), this results in the lowering of the word final H with an ensu-
ing LL tone pattern on the word. The other conditioning factor in this process is the qual-
ity of the intervening consonant. If it is a voiced obstruent or sonorant, spreading occurs.
If it is a voiceless obstruent or implosive, no spreading occurs. This is a case in which

sonorants appear to be specified for the feature [voice].

(21) Ngizim: [b] /gib3sbai/ —> [gubas bai] ‘it’s not a warthog’

{gb] /migb4 bai/ — [mugha bai] ‘it’s not a monitor’

[ /maribd/ —> [miribai] ‘it’s not a beard’
/miardm 3/ —> [miardm tan] “big nose’

[d] /iadiubsi/ — [aadiiu bai] ‘it’s not south’
/kiidd bay —» [kiid4 bai] ‘he didn’t eat (it)’

(k] /t>maakii bai/ — [timaakd bai] ‘it’s not a sheep’

[] /itdba/ — [Sitd bai “it’s not pepper’

The alternative hypothesis, that L spread is blocked by consonants specified as voiceless
is ruled out by the blocking effect of implosives which would not be specified as [-voice].
Thus, the analysis in which voiced consonants condition L spread is preferred, following
Hyman 1973. It is also worth noting that there is a blocking effect of voiced obstruents on

H spread which also excludes implosives and voiceless obstruents. This effect will be de-

scribed in Section 2.8.2.
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2.4.2 Nupe

Nupe is 2 Kwa language spoken in Nigeria. George 1970 describes a situation in
which the L of a preceding grammatical morpheme (a nominal prefix or tense/aspect
marker in the examples below) spreads to the root vowel unless the intervening consonant

is a voiceless obstruent, as in (22).

(22) Nupe (George 1970)
fe+t/

- [etd] ‘parasite’
fe+di/ - [edd] “taxes’
fe+8/ > [ “past’

M/ ‘hoot” —  [et] “is hooting’
lgif  ‘eat’ —  [agi ‘will eat’

‘is carrying’

George analyzes the rising tone found after voiced obstruents as an allophone of H, but it
would be more accurate to say that it is a derived tone pattern. It surfaces where the
conditioning environment is deleted through a vowel deletion process (i.e. wu aba— wu
bé ‘it will be sour”). Like in Ngizim, this phenomena can be seen as the spreading of L

which is conditioned by the presence of a voiced consonant.

2.4.3 Ewe

Verbs in the imperative in Ewe provide evidence for the existence of an underly-
ing L tone and constitute a case in which stem-initial sonorants and voiced obstruents
pattern together to the exclusion of voiceless obstruents®. This patterning is characteristic
of high verbs in the singular imperative. Toneless verbs show no consonantal influence.
The basic pattern for verbs in the imperative is that ail initial consonants can be followed
by a L tone, none can be followed by a M tone and neither voiced obstruents nor sono-

rants can be followed by a H tone.

$ Most analyses of Ewe (Stahike 1971, Ansre 1961, Clements 1978) posit only an underlying high and
nonhigh tone. I argue for underlying H, M and L in chapter 5. In any case, the existence of a phonological
contrast between L and M has been commonly recognized.
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The singular imperative is characterized by a floating L morpheme.- Toneless
verbs, in which the tone is determined by context, surface with L in the imperative, as
illustrated in (23). These verbs have an initial L regardless of the nature of the initial con-
sonant. This corresponds to their uniform behavior outside the imperative, where they are
M in tone unless there is an immediately following L tone, as illustrated in the second

column.

(23) Toneless Verbs (Stahlke 1971)

n anyi ‘sit down’ €n3 anyi ‘he sat down’
¢lényila ‘buy the cow’ éplényila  ‘he bought the cow’
da niduduit  “cook food’ éda nidudid  “he cooked food’

When the verb in the imperative singular has an underlying H tone, the surface
tone is conditioned by the stem-initial consonant. When it begins with a voiced obstruent
or a sonorant, the floating L morpheme docks and the tone pattern is LH. When it begins
with a voiceless obstruent, the tone pattern remains H. Outside of the imperative, all of

these verbs are realized with a H tone.

(24) High Verbs (Stahlke 1971)

vai ‘come!’ évd ‘he came’
nad gakofi  ‘give Kofi money!’ énd gakofi  ‘he gave Kofi money’
kp3 ad> ‘see a squirrel!’ ékp3 ab3 ‘he saw an arm’

This pattern could be interpreted either as the blocking of imperative L by a stem-initial
voiceless obstruent or as the conditioning of L docking by a voiced consonant. If the lat-
ter, it directly corresponds to the conditioning of L spread by voiced obstruents and sono-
rants in Ngizim. There are several reasons why the latter hypothesis is to be preferred.
First, L blocking is attested crosslinguistically, while there is no compelling evidence for
the blocking of L by voiceless obstruents in other languages. Second, the blocking hy-
pothesis would require that the voicing feature be binary in nature, and any argument that
supports the privativity of that feature (as in Lombardi 1994, Mester & Ito 1989) supports

an analysis in terms of spreading rather than blocking.
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A blocking analysis of the tone patterns in the Ewe imperative is also more
complicated than a spreading hypothesis. The imperative L morpheme is realized in both
toneless and high verbs. The default pattern in toneless verbs, when no grammatical tone
is present, is to be M in tone unless there .is'an immediately following L tone which
spreads lefiwards (see &qa nitqiiqii ‘he eats food’). But the consonantally-induced differ-
ence is only realized in high verbs. Whatever (presumably [-voice]) might block the
docking of the imperative L tone must be absent in toneless verbs and present in high
verbs. Nor does this blocking occur in any other verb form. These facts are hard to ac-
count for in a blocking analysis. It is reckless to postulate that voiceless obstruents in
toneless verbs are unspecified for [-voice] while voiceless obstruents in high verbs are so
specified. It is at least surprising to postulate that voiceless obstruents are only specified
for [-voice] in the imperative singular and not elsewhere.

In contrast, if the voiced consonant is the conditioning factor, there is nothing to
block the imperative L from docking in the imperative singular, and the differential be-
havior between toneless and high verbs can be attributed to the need for a tone in the im-
perative. That is, toneless verbs need a tone and the imperative L may be the only tone
available. The high verbs already have a H tone, and rising tone is a marked tone pattern,
so the L tone is only inserted if triggered by a voiced consonant. The proposed processes
by which imperative L docks are given in (25).

(25) a Limp b. Limp TI
1}1 e
| |
cv (c=any consonant) dv (d=depressor)

2.5 BLOCKING OF L DOCKING

The presence of voiced obstruents can lead to the prevention of a L tone’s dock-

ing. This effect blocks the realization of a grammatical L tone.
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2.5.1 Siswati

Siswati verbs in the imperative are assigned a grammatical L tone, which is real-
ized only on toneless verbs. Verbs with an underlying H tone are not affected. In toneless
verbs, the imperative L is assigned to the penult. Toneless disyllabic verbs have a level L
on the penult and a final H, as shown in (26).

(26) Siswati (Bradshaw notes)

Imperative Gloss Infinitive
biicd ‘mix!’ kii-biica
fika ‘arrive!’ ki-fiika
vaala ‘close!’ kil-vasla
phéeka ‘cook!” ku-pheeka
Baala ‘count!’ ki-faala
buitidzi ‘dream!” kii-bundza

Toneless verbs which are longer than 2 syllables have a rising tone on the penult in the

imperative, as shown in (27).

(27) landzééla “follow!” ku-landzééla
khotsadgma  ‘bend down!’ ku-khétsaama
phaphddma  ‘wake up!’ ku-phaphaama
chaphaata  ‘mock!’ ku-chaphaata

When toneless disyllabic verbs are in the plural form of the imperative, the suffix -ni is
added, making them longer. In this form, they pattern with longer verbs and surface with

a rising tone on the penult, as in (28).

(28) fikdani ‘arrive!’ kit-fiika
lilaani ‘grieve!’ ka-liila
yelaani ‘winnow!’ kw-éela

The imperative L is not realized in toneless verbs with depressor consonants elsewhere in
the word. In toneless verbs with nonpenultimate depressor onsets, there is a level H on

the penult, as in (29).
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(29) bicaani ‘mix!’ valaani “close!’
Lisaani ‘make eat!’ landz81ééla  “follow for!’
landzélilsa  “‘make follow!’ gézisééla ‘make bathe for!”
viliisa “‘make close!’ vilééla “close for!’
bicééla “mix for!’ biciisa ‘make mix!’
manalééla  ‘take to court!’ mapiliisa  ‘surprise!’

The explanation for the loss of the depressor effect when there is a depressor con-
sonant elsewhere cannot be based on a constraint against multiple L’s in a word, since
words with multiple L’s do occur, such as kizbasé6ba ‘té) watch over’.

Another explanation is suggested by the fact that the tone pattern in toneless verbs
with depressor consonants is the same as that of a verb with underlying H tones in the
plural imperative. That is, high verbs are characterized by a level H on the penult in the

imperative, as in (30).

(30)  Plural Imperative Infinitive
{afunaani ‘chew!’ ki#afiana
sikani ‘slice!’ kiisiika
lataani ‘discard!’ kilaata
Bonaani ‘see!’ k1666na
letsaani ‘bring!’ kuléétsa
Bulalaani ‘killt’ kibilasla
tukanisaani ‘separate!’ kuhikanisa
tfalaani ‘carry!’ kitfaala

This suggests that the lack of a grammatical L in both the toneless verbs with depressors
and verbs with underlying H tones could be due to a similar blocking process. The
grammatical L which targets the penult is blocked by the presence of either an underlying

H tone or a L tone present due to a depressor consonant.
(31) a. landz8lééla  follow for! b. khotsdhma  separate!
Limp L Limp

The case of high verbs in the imperative is slightly more complicated because at

first glance it might seem that the imperative L could dock and create a rising tone. Al-
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though rising tones are disfavored, they do occur on the penult regularly in low verbs in
the imperative. In this case, however, the tonal distinction between high and low verbs
would be lost. There are at least two possible accounts of the blocking effect of H in high
verbs. It is possible that imperative L attempts to dock at an early stage, before the H has
shifted to the penult, as in (32a). It is equally plausible that the imperative L cannot cause
delinking of a lexical tone even when that lexical tone has moved from its underlying
position. Thus, one would be left with a tone pattern as in (32b); a tone pattern never

found in Siswati®.
(32) a tuklnisaani —> *l*ukamsé{m\ ->  fukanisfani bend down!
b. *ukanisééni —> * fukanisdani

The remote past negative also bears a grammatical L that is blocked from docking in

verbs with depressor consonants.

2.6 DEPRESSOR INDUCED H TONE SHIFT

Depressor-induced H tone shift (DIHTS) refers to a depressor effect that has been
noted in the Nguni languages. The name is taken from Cassimjee 1998. This process ef-
fects H tones after depressor consonants by causing them to shift rightward. In their

place, a L tone surfaces.

2.6.1 Transkei varieties of Isixhosa

In the Transkei varieties of Isixhosa, a Nguni language described in Cassimjee
1998 and spoken in the Republic of South Africa, DIHTS occurs after a process of Ante-

nult in Siswati when a depressor onset is present. However, the tone pattern is phonologically excluded.

6 Such a tone pattern might be phonetically indistinguishable from the rising tone that is found on the pe-
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penult Attraction causes a H to be placed on the antepenult. Antepenult Attraction is illus-
trated in (33).

(33) Isixhosa (Cassimjee 1998)’

pa+yatmonecla —> bayamoneela (be jealous) <bayamdneela>
Bat+yatnkaala —> bayankaila (make the bed)  <bayandlaala>
Zi+yatnamatheliisa — ziyanamathéliisa (cement) <ziyanamathéliisa>

When a depressor consonant is present, DIHTS operates to shift the H once to the right,
resulting in a falling tone on the long penult, as shown in (34). ’

(34) ba+ya+sombuluula —> Gayasombitiula (solve a problem) <bayasombuliula>

batyatdaniisa —» bayadiniisa (dance) <bayadaniisa>
Ba+yatphazamiisa —> bayaphazamiisa (disturb) <bayaphazamiisa>
2.6.2 Siswati

In Siswati, spoken in southern Africa, DIHTS once again affects a H that is found
on the antepenultimate syllable due to a process of Antepenult Attraction. The data in
(35) give evidence for Antepenult Attraction in Siswati. The H tone of the infinitive pre-
fix is realized on the antepenultimate syllable when suffixal extensions are added to the
verb. Although these verbs have only one H tone, in verbs with multiple H’s, only the
rightmost H is affected.

(35) Siswati (Bradshaw notes)
ki-liim-a ‘to plow’
ku-lim-iis-a “to cause to plow’
ku-lim-is-aan-a ‘to cause e.0. to plow’

ku-lim-is-él-aan-a  “to cause to plow for e.0.”

7 Cassimjee makes the traditional assumptions about depressor consonants in the Nguni languages that

tend to obscure the true nature of the depressor effects. This will be clarified in relation to Siswati in

Chapter 5. Here [ translate into my notation and give Cassimjee’s notation on the side. The dots under the
in Cassimiee’s tion indicate the at quality “depression’
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When the onset consonant in the antepenultimate syllable is a voiced obstruent,
the antepenult H shifis once to the right and surfaces on the penultimate syllable, as illus-
trated in (36).

36) ku-bdcaana ‘to smear each other’
ku-cabuzéliana ‘to kiss each other for’
k-opgeséela ‘to cause to economize for’
kubopisdana ‘to cause each other to thank’

2.7  BLOCKING OF H SHIFT

In addition to blocking L tones from docking, depressor consonants have blocking
effects on H tone. One such effect prevents H tone from shifting. When H cannot be
shifted, a L tone is inserted and the result is a rising tone. In languages wheré DIHTS oc-
curs, it is also blocked by a depressor consonant. Thus, in these languages, depressor con-

sonants both trigger and block H shift.

2.7.1 Isixhosa

In Isixhosa, some H’s are not shifted from the antepenult even when a depressor
consonant is present in the onset. In these cases, illustrated in (37), the following penult
also has a depressor consonant onset. The H tone is essentially trapped between 2 depres-
sors and H Shift is blocked. What surfaces is a rising tone on the antepenult, because of L
insertion.

(37) Blocking of DIHTS in Isixhosa (Cassimjee 1998) :
fatyatguzuula —> bayagiiziila  (scrape) <bayagizuula>

ba+ya+vingceela — bayavingcééla  (stop) <bayavingceela
pa+ya+dudeelwa — Bayadiidéélwa  (pass the age <bayadideglwa>
for marrying)
2.7.2 Siswati
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In Siswati, like Isixhosa, the antepenult H is not shifted to the penult just in case a
depressor consonant blocks the way. As shown in (38), when the penult has a depressor

consonant onset, the H tone remains on the antepenult as part of a rising tone.

(38) Blocking of DIHTS in Siswati (Bradshaw 1996)

inkdvaana  ‘little elephant’ lididasna “little duck’
edidééni ‘on the duck’ ekikeeni ‘in the cooking

Another H Shift in Siswati, one that is not depressor related, is also blocked by
depressor consonants. The H shift in question is caused by the grammatical L tone that is
assigned in copular nominals. This grammatical L targets the initial mora of the noun. If

the initial mora is toneless, there are no other tone changes, as in (39).

(39) sicatfuulo — sictfuulo ‘it’s a shoe’
umbiila — ginbiila ‘it’s maize’
urigdint — Geigainl ‘it’s a Marula tree’
imihmtt — yimifuuti ‘it’s sauces’
emincéobo — gémancéobo ‘it’s boiled dried corn’

Note that when vowel-initial nouns become copular nouns, they have a consonant onset.
The onset is [y] before [i] and [p] before other vowels

If the initial mora of the noun bears a H, the H is shifted onto the next syllable in
its copular form. When the next syllable is the penult, a falling tone results, as in (40).
The resemblance to DIHTS is not accidental, since rising tones are disfavored in Siswati.

If the H did not shift, a rising tone would result.

(40)  sibaambd — si6aambo ‘it’s a handle’

linceeba — lincéeba ‘it’s a wound’
sicooco —> sicboco ‘it’s a frog’
inyooni — yinydoni ‘it"s a bird’
imfeene — yimféene ‘it’s a baboon’

The shifting of H to the next syllable is blocked by an intervening depressor consonant.
In these cases (41), a rise surfaces on the initial syllable. This is the same blocking phe-

nomenon we saw in relation to DIHTS.
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(41) sibadmu — sibaimu ‘it’s a gun’
labadmbd — 1ibddmbo ‘it’s atib’
lidaada — lidaada “it’s a duck’
ink66vii — yinkoovi “it’s an elephant’
indviitku — yindviiuku ‘it’s a stick’
ipgwebnya —» yiggweenya ‘it’s a crocodile’
indvoddza — yindvoodza ‘it’s a man’
libubéesi — libubéesi ‘it’s a lion’

2.7.3 Digo

Digo is a Mijikenda language of Kenya and Tanzania described in Kissebeﬁh
1984 and Cassimjee & Kisseberth 1992. In Digo, a prefixal H ilormally shifts to the root.
An initial voiced obstruent prevents this H shift. In Digo, prenasalized stops are excluded
from the class of depressor consonants.

In the first two examples in (42), the root-initial voiced obstruent prevents shift.

- In the second two examples, H shift (and H spread) takes place in the absence of an inter- -

vening voiced obstruent. In the final example, H shift takes place but H Spread is
blocked by the voiced obstruent.

(42) Digo (Kisseberth 1984)
ni-ki-bomdr-a ‘I have demolished’
ni-ka-vwinir-a ‘T have sung for’
ni-ka-kirang-4 ‘I have fried’

ni-ka-kiimbikira ‘I have remembered’

a-ka-ézekér-a ‘s/he has thatched for’
The shift of a prefixal H to the root is also blocked by depressor consonants in the past
tense. The verbs in (43) are underlyingly toneless. The assignment of a prefixal H to the
final vowel is indifferent to intervening depressor consonants. But the subsequent shift of
the other prefixal H is blocked by the stem-initial depressors in the first two examples in
(43).
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(43) n-a-vugir-a ‘I untied’ (*n-a-vilgur-a)

n-a-vumikiz-a ‘[ agreed’
n-a-tsor-4 ‘I picked up’ (*n-a-tsdr-8)
n-a-16ngdz-a “Tled’

2.8 BLOCKING OF H DOCKING

Another blocking effect involving H tones prevenfs them from docking. The in-
serted H’s that are blocked by depressor consonants are of two kinds. One involves the
docking of a grammatical floating H tone and the other involves a phonological H tone
that can be interpreted as breaking up (or marking boundaries between) two L tones.

2.8.1 Gbaya bokota

In the Ubangui language, Gbaya 6okota, spoken in the Central African Republic
and closely related to Suma (discussed in section 2.2.1), there is a floating H tone which
marks the associative construction. This construction most typically involves two nouns
in which the leftmost noun is the head and the rightmost noun modifies it. When the
modifier noun begins with a L tone in isolation, it has a H tone in the associative con-
struction, as in (44a). When the modifier noun begins with a voiced obstruent, as in (44b),
the expected H tone is blocked, and the original L tone is maintained.

(44) Associative Construction: Gbaya Bokota® (Bradshaw field notes)

a. wd+mbdrd —» wd mbdrd ‘hunger for monkey’
w3 +10r0 —> Wd toro ‘hunger for dog’
wi+rn — wd o “thirst for water’
wd +kim — wd kam ‘hunger for boule’
wd +sidé — wd sade ‘hunger for meat’
gbad + mbongd —> gbaa mbdngd ‘corn seed’
€& + mboro —> & mbord ‘monkey paws’

b.  wd+gire —>» wd giré ‘hunger for chicken’
w3 +diwa — wd diwa ‘hunger for goat’
w)+ziwa — wd zawa ‘hunger for peanuts’
gbid + ziwd —> gbda zawa “peanut seed’

88 +diwa —> & dawa ‘lion paws’
® Nasalized vowels are underlined
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Prenasalized stops, as in Suma, do not count as depressor consonants in Gbaya
Sokota. Based on more extensive information on related languages like Suma (Bradshaw
notes) and Gbeya (Samarin 1966), it is reasonable to assume that prenasalized stops are
allophonic variants of fully nasal m, n, 5. When the nasal appears before an oral vowel it

is pronounced with anticipatory closing of the velum resulting in mb, nd, yg.

2.8.2 Miya

In the Chadic language, Miya (Schuh 1998), spoken in Nigeria, there is what
Schuh describes as a process of Low Raising in which the first syllable of 2 span of L
tones becomes H after a L tone. We can analyze this as a process of H insertion that
serves to break up adjacent L tones. As it is always at the beginning of a word, it marks a
boundary that might have been otherwise blurred tonally. It’s worth noting that Miya is
analyzed as having moras with H, L or no tone underlyingly. Prenasalized stops do not

count as depressor consonants.

(45) Miya (Schuh 1998)
param’ + kdvdn —> pram kvan “blood of a buffalo’
mbada + k3vsn —> mbada kdvan ‘thigh of a buffalo’
53b3 + maats3r —> s3b5 maats3r ‘seven people’
wiini + ghdriw'® — wiind ghériw ‘calf (child of cow)’
23Kiy + ndindin-ya — z3kiy ndandan-ya ‘heavy stone’
vna + mb3rgl — vana mbargu ‘mouth of ram’
vana + k3vak3 —» vana k5vaks ‘mouth of gray monitor’

When the initial consonant of the second noun is a voiced obstruent, the phonological H

is not present and the L tone is maintained.

*The L tones on this lexical item are derived by Initial H Lowering which precedes Low Raising in a serial
derivation. Thus, undeslyingly parim is H-toned.

1%# is not a depressor consonant in Miya. Schuh classifies it as a voiced laryngeal fricative in contrast with
h, but he says it is only mildly fricativized. Thus, it may actually be a sonorant, such as a laryngeal glide.
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(46) pdrim + dlangsr — pdram dlangdr

$3b3 + vaatld — s3bd vaatld
wiind + badiy —> wiini baday
vana + glizdm —» v3na gizdm
vina + diwakd — vani duwak3

2.8.3 Digo

‘blood of an animal’

‘five people’

“small basket (child of basket)’
‘mouth of Nile monitor’
‘mouth of horse’

As described by Kisseberth 1984, the lexical H of Digo docks on the final vowel
of the verb and subsequently spreads to the penult (47a). When the final vowel is imme-

diately preceded by a depressor consonant, the H is blocked from docking there and

docks instead on the penult (47b).
(47) Digo (Kisseberth 1984)

a. ku-arik-4 ‘to begin, start’
ku-gongomé-8  ‘to hammer’
ku-sindik-& ‘to shut the door’

b. ku-dunduriz-a  ‘to place in reserve’
ku-kordg-a “to stir’
ku-kurig-a ‘to smoothen’

29 BLOCKING OF H SPREAD

2.9.1 Bade

ku-bomdr-2  ‘to demolish’
ku-furukiit-4  ‘to move restlessly’
ku-yakinish-2 ‘to confirm’
ku-gukiz-a  ‘to apply heat’
ku-sirig-a ‘to rub’

ku-tanyiriz-a  ‘to drive off predators’

Bade, a Chadic language spoken in Nigeria, has a process in which a H spreads to

a L-toned mora when the mora is followed by 2 H-toned mora, according to Schuh 1978.
Thus, the tone pattern HLH is realized as HH!H. As shown in (48), H spread takes place

when the intervening consonant is a voiceless obstruent (k) or a sonorant (), but not when

it is a voiced obstruent (g).

(48) Bade (Schuh 1978): HLH — HHIH

nn kdtaw — nén kaltaw

nén liwaw — ndn lalwaw
P P

nén gifaiw — nn gafaw

‘I returned’
‘I ran’
‘I caught’

2.9.2 Ngizim

Ngizim is another Chadic language spoken in Nigeria in which voiced obstruents
have a blocking effect on the spread of H tone, according to Schuh 1971. In Ngizim, a H
tone normally spreads to an adjacent L toned mora when the L is between two H’s. How-
ever, if a voiced obstruent intervenes, the H spread is blocked. The other consonants, in-

cluding implosives, have no effect.

(49) Ngizim (Schuh 1971)
[b] /nabakd-w/ — [ni baki) ‘I burned (it)’
[d]  /na dink3-w/ —> [na ddnkd] I sewed’
[k] /niKkiasiw/ —> [n kdasiw] ‘I swept’
[l /ardpc/ — [Ardpei] ‘open!’
2.9.3 Bolanci

In the Bolanci language of Northern Nigeria, Lukas 1969-describes several proc-
esses of H Spread. One process affects nouns in genitive constructions. As in (50a), a fi-
nal H tone in the first noun spreads once to an initial L tone mora in the second noun.
When the initial consonant of the second noun is a voiced obstruent, H is blocked from

spreading, as in (50b).

(50) Bolanci (Lukas 1969)

a. laawd “child’ kim laawo  ‘ear of the child’
mondi ‘woman’ kimméndi  ‘ear of the woman’
sdawlira “falcon’ kiim sdawiira “ear of the falcon’

b. ganduki ‘hare’ kiim ginduki ‘ear of the hare’

Another process of H spread occurs word internally in verbs when a H toned sub-
ject prefix adjoins a verb stem with an initial L tone. In the second singular masculine
perfect or future forms in (51) the H tone of the subject marker spreads into the stem
when the intervening consonant is not a voiced obstruent, and it is blocked from spread-

ing when the consonant is a voiced obstruent.
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(51) kimaa ‘to hear’ ka-kimaawooyii ‘you have heard’ (Perfect)
ka-kiiméeyt “you will hear’ (Future)

baltd  ‘to lock in’ ka-biltiwdoylt  “you have locked in’
ka-baltiayii ‘you will lock in’
H also spreads from a H toned preposition to its L toned object, as in (52a), but is
blocked from spreading when the object begins with a voiced obstruent (52b).

~ 2 42N

(52) tirum ‘lion’ 1 tirdm ‘to the lion’

20pgé ‘hyena’ ‘fi zOpge “to the hyena’

H spreads between a verb and its direct object, when thé object begins with a L
tone and any consonant except for a voiced obstruent (53a). H Spread is blocked by a
voiced obstruent (53b).

(53) laawo ‘boy’ ‘Jgowaa laawd yé ‘I will beat the boy’
z0ngé ‘hyena’ ‘Ygdwhazopgéye ‘I will beat the hyena’

Thus, H Spread in Bolanci can be either word-internal or phrasal, and when it is phrasal it
occurs between a lexical head and its modifier. Consistently, when a voiced obstruent in-
tervenes between the original H and the target of spreading, the spreading is blocked.
2.9.4 Ikalanga

Ikalanga is a Bantu language spoken in Botswana. As described in Hyman and
Mathangwane 1998, it has three processes of H spread that operate on different levels.

(54) Tkalanga (Hyman & Mathangwane 1998)

HTS1 stem level H spreads to all stem vowels
HTS2 phrase level H spreads once
HTS3 utterance level H spreads once

Two of these processes (HTS 1 & HTS2) show no interaction with consonants. Voiced
obstruents are transparent to these H spreads. This is-illustrated for HTS2 in (55). But H
spread on the later level (HTS3) is blocked by voiced obstruents (55b).
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(55) UR HTS2 HTS3 SR
a. ku-ci-wan-a - kuciwana —  kuciwana -» kuciwéna

b. ku-ci-bhuzvisis-a —> kucibhizvisisa — <blocked> —> kucibhizvisisa
It will be noticed in (55b) that L tone is also inserted. This must occur somewhere be-
tween HTS2 and HTS3 since its presence can be seen as the cause of the change in voiced

obstruents from transparent to opaque with respect to the spreading of H tone.

2.9.5 Digo

In the Bantu language, Digo (Kisseberth 1984), H spread between two H’s is
blocked by an intervening voiced obstruent. Prenasalized stops do not act as depressors.
The H-toned verbs in (56a) allow spreading because they have no depressor consonants.
In those with depressor consonants, in (56b), H spreads up to the depressor consonant

where it is blocked (i.e. n-d-ézekérd).

(56) Digo (Kisseberth 1984)

a. n-a-kimbik-2 ‘I remembered’
n-a-tirik-2 ‘I went out’
n-a-pupit-2 ‘I beat’

b. n-4-garagir-d ‘I rolled about in pain’
n-a-vwinir-8 ‘I sang for’
n-a-6z8k-4 ‘I thatched’

2.9.6 Siswati

In Siswati, there are two separate processes of H Spread in which H spreads over
a voiceless obstruent, a sonorant, or an implosive, but it fails to spread over a voiced ob-
struent. Both H spreads are conditioned by the presence of a second H to the left of the
first one. One process takes place word-ihtemally and the other takes place between
words.

Word-internal H Spread is illustrated in (57) which contain infinitive verbs with

intervening consonants that are either voiceless obstruents, sonorants or implosives.
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(57) Blocking of H Spread (Bradshaw 1996)
kil + khulitima — kikhildima ‘to speak’

kil + lanyééla — killanyééla ‘to plant’

ki1 + bekéteela —> kibékéteela “to be patient’

ki + tshanyééla — kiltshanyééla  ‘to sweep’

kil + fukaniisa — kutikaniisa “to make separate’

The blocking effect is shown in (58) where there is a voiced obstruent between the
two underlying H’s. Note that H spread is completely blocked. H does not even spread to
syllables with nondepressor consonants. Thus, the effect is clearly phonological because
if it were phonetic we would expect all of the syllables to have a H except for the ones

with depressor consonant onsets.

(58) ki +gayiipa — kugayiiga ‘to dry roast’
ki + candviiila — kiicandviiila ‘to hammer’
ki + cindzéteela — kiicindzétéela ‘to oppress’
kil + khanééta — kikhanééta “to hold out one’s hands’
kil + faninyeela — kitananyéela ‘to participate’

Phrasal H Spread in Siswati follows essentially the same pattern as Word Internal
H Spread. When there are two H tones across words, H spreads to fill in the toneless mo-
ras, as in (59). The initial H of the subject prefix in the first two tokens shifts to the verb
stem by a process of Local Shift before spreading occurs.

(59) @-lima + insiimu — ulim4 insiimu ‘he plows the field’
6-Bala + ticatfuulo —» ubala ticatfuulo ‘he counts shoes’
kii-phiima + énkjini — kiiphiima énkiini ‘to go out of a house’

An intervening voiced obstruent blocks H spread, as in (60). The Local Shift that
causes the prefix H to shift to the stem is not blocked by depressor consonants as can be

seen in ugéza.

(60) - G-Banza + ticatfuulo — ubéanza ticatfuulo ‘he chops up shoes’
G-geza + bantfaana —> ugdza bantfaana ‘he bathes the children’
0-bilisa bataata — ubilisa bataata ‘he boils sweet potatoes’
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2.9.7 Dagara-wule

Dagara-wule is a Gur language spoken in Burkina Faso. The depressor effects are
described in Somé 1998, where the lack of equivalent depressor effects in closely related
Dagara-lobr and Dagara-birfuor is also demonstrated. The depressors consonants in
Dagara-wule include the voiced obstruents (b, d, g, gb, v, z, j, fi) and exclude the voice-
less obstruents, implosives and sonorants.

Normally in Dagara-wule, a H spreads from a noun such as x? ‘person’ to its fol-
lowing modifier when the modifier has an initial L tone otherwise. The case in (61) in-

volves modifiers with a LH tone; usually the H is a floating tone.

(61) Dagara-wule (Somé 1998)

ni+pld — nipld [ni pla] ‘a white’

ni + fiud —> ot fadd [nt fiuie] ‘act of defying someone’
ni +tEdd — ni tédd (ot t£1] ‘related’

nt +kpild — ot kpilé [ni kpilg] ‘strong people’

ni + yaal — nt yaal [nt yaal] “person made ridiculous’

However, when the modifier begins with a voiced obstruent, as in (62), the spread of H is
blocked.

(62) ni+bialy — nibald  [ni baIJ) “pitied’
ni+vld — niviad [nt via] ‘good person’
i+ —> ni g [ni Zi€] ‘light-skinned person’
nt + gbole” — ni gholé [nt gbolo) “fat people’

The same pattern is found when the modifier consists of a verb with a LHL tone.
A twist in this case, is that the initial L tone of the modifier is realized as a downstep in
the surface form.
(63)a. ni + widdd — ni wéd!dd  [nf wélrd] ‘person who operates’
‘ni +pdddd — ni pad!ldd  [ni palra] ‘person before standing’

ni +66ddd — ni 66d!da  [nt 66!ra) person to put in hot water’
ni+hibdd — ni hab!dd  [ni haw!rd] person to squeeze’
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b. i + fiindd > ni fiind?  [ni fAfinnd]  “person who cries while sighing’
ni + giudd — nt giudd [ni giird]  ‘person who must be guarded’
ol +ddgdd — ni dogda’ [nf ddwrd]  ‘person ‘accouchable’’
ol +jield — ni jield [nt jigla] ‘person to watch closely’
2.9.8 Ebrié

The tone system of Ebrié, a Kwa language spoken in the Ivory Coast, is described
in Kutsch Lojenga 1985. In Ebrié, the voiced obstruents [b d j g gb] act as depressors
while the voiceless plain and aspirated as well as implosive obstruents do not act as de-
Ppressors.

Although Kutsch Lojenga only provides a limited set of data, she describes a
process of H spread that occurs when a morpheme with a final H tone precedes a mor-

pheme with an initial L tone, which can be illustrated as in (64).

64 H L H L H L
TR [T TR

Kutsch Lojenga accounts for this process with a linear rule in which underlining

indicates an associated tone, while a circle under a tone indicates that it is floating.

65 L—HL/H__

A limited number of examples are given, as in (66). Apparently the H which has
spread followed by a floating LH in the first example is actually realized as a fall from H
to M. In the second examplé, the spread of H dislodges the L and the tone on the last syl-
lable is realized as a fall from H to superlow.
(66) Ebrié (Kutsch Lojenga 1985)

4+ N+ 6yS (H+LH) > mmye (H-HM)  ‘girls’
4+ ¢d (H+L) — ac3 (H-HX) “fish’ [X = superlow]

An intervening voiced obstruent blocks the spread of H. In the examples in (67), H fails

to spread.
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(67) Ebrié (Kutsch Lojenga 1985)

a+ N +jrwd (H+LH) — njrwi (H-L) ‘twins’

4+ gro (H+L) — agro (H-LX) ‘in-law’

Kutsch Lojenga posits a rule that inserts a floating L before a L which is preceded
by a depressor consonant. There is no other evidence for the presence of an inserted
floating L in this position, and the rule is simply a way of accounting for the depressor
effect.

2.9.8 Siya

A particularly interesting case in which H spread is blocked comes from Siya, a
Kwa language spoken in Ghana and described in Ford 1986. Siya has four tone levels: L,
M, H and superhigh (S). The spreading H tone that is blocked is not actually the highest
tone in the language, but it is the highest underlying tone on verbs.

An interesting aspect of blockage of H spread in Siya is that H spread is blocked
even though the depressor consonant does not intervene between the H tone and the target
mora. As shown in (68a), the H tone spreads once leftwards to a L-toned mora. When the
L-toned mora is followed by a M tone, as in (67b), no spreading occurs. The data in (68)
is from Ford 1986 (p. 84). The S tone in dm3 yé is the result of another tone process.

(68) a. amd+yé —>» amd yE amb yé ‘he saw him’
b. amd + b& — amd b amo b ‘he saw it’

Blocking occurs when the target L-toned mora follows a voiced obstruent. In this case,

the blocking is clearly motivated by the goal of maintaining a L after the depressor con-

sonant.
69 & ‘drag’ Etyetye —> Eyt yé éyeyé
‘he dragged him’
Pya ‘friend’ amd>+3Bya+na — m> 3Pya na né 4m5 3Bya na
‘did he see a friend?’
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2.10 CONDITIONING OF {VOICE] INSERTION

2.10.1 Yabem

Yabem is an Oceanic Austronesian language of the North Huon Gulf in Papua
New Guinea. Data relevant to the conditioning of obstruent voicing comes from Ross
1993 and Bradshaw 1979. In addition, Poser 1981 argues for such an analysis of Yabem
based on Bradshaw 1979, Dempwolff 1939 and Zahn 1940.
- In Yabem, the Ist singular prefix on monosyllabic verb stems in the realis form is
realized as either k& or ga depending on whether the verb root is L or H in tone, as in
(70).

(70) Kka-pig ‘I plant’ ga-bi ‘I insult’
ka-tay I weep’ gi-gip ‘I spear’
ké-kd ‘I stand’ ga-déng ‘I move towards”

Furthermore, there is a correspondence between tone and voicing which is spelled4 out in
the chart in (71) which is based on information derived from Bradshaw 1979 and Ross
1993. In these short verbs, all obstruents are either voiced or voiceless and all tones are
either H or L. Moreover, voiceless stops occur only with H tones, and voiced obstruents

(all of which are stops) occur only with L tones.

(71) Cooccurrence Restrictions in Yabem

L H | voiced stop | voiceless stop | fricatives &
sonorants

L v|e v [] v

H 0 v 1|9 v v
voiced stops v 10 v 0 v
voicelessstops | @ | v [ @ v v
fricatives & ViV v v
soporants

Note: the fricatives are not contrastive for voicing.

It initially appears plausible both that voicing can be predicted from tone and that

tone from voicing, but only one of these predictions actually works. Specifically, it is
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voicing that is predictable from tone. In some verb stems, as in (72), there are no contras-
tively voiced consonants and such verbs may be H or L in tone, depending on their under-
lying tone pattern. Neither fricatives nor sonorants contrast in voicing in Yabem. The
tone on verb stems with no stops is unpredictable. This indicates that voicing is predict-
able from tone, and tone is unpredictable. It follows then that tone is underlying and ob-
struent voicing is derived from tone.
72) ka-sém ‘I speak’

ga-sip ‘I shove’

Longer verbs, as in (73), provide evidence that it is L tone rather than H tone that
determines stop voicing. When the realis prefix is attached to a disyllabic verb stem, it is
uniformly realized as k-. In these forms, the verb stem does not affect the realization of
the realis prefix because the realis prefix is not within the same foot as the verb stem.
Thus, the domain for the voicing process is a foot, and the underlying form of the prefix
is ka. Since the underlying form of the prefix has a voiceless obstruent and a H tone, it is

the L tone that triggers voicing, as pointed out by Ross 1993.

(73) a ka-1éti ‘Irun’
ka-katdg ‘I make a heap’
b. ka-dabig ‘[ approach’
ka-gabwa? ‘[ untie’
ka-ddmwe ‘I lick’
ki-madom ‘I break in two’

Thus, as in (74), the depressor effect in question is one in which voicing on obstruents is

triggered by the presence of a L tone.

(74) ka + bu — ga-bi _ ‘I insult’
Kitglp gy “Lspear’
ki + déng — ga-deéng ‘I move towards’
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2.10.2 Jingpho

Gemination in Jingpho morphemes with L tone produces voiced obstruents; with
H tone, obstruents remain voiceless. Thus, obstruents become voiced after L tone. There
is no evidence that obstruents become voiceless after H tone since the voiceless obstruent

geminates alternate with voiceless obstruent singletons.

(75) Jingpho (Maddieson 1974)

yak  ‘difficult’ yaggai  ‘itis difficult’
cit  ‘tight’ cattai  “itis tight
2,10.3 Yaka

Yaka, 2 Bantu language spoken in the Central African Republic, provides another
case in which L tone triggers obstruent voicing. As Kutsch Lojenga 1998 describes it,
nouns which are class 5 in the singular and class 6 in the plural alternate tonally between
an initial H tone in the plural and an initial rising tone in the singular. Since there is no

other prefix for class S nouns, it is postulated that the prefix is a floating L tone.

(76) Yaka (Kutsch Lojenga 1998)

Class 5 Class 6

6ila ‘oil palm’ ma-bila ‘oil palms’

doka ‘neck of axe or hoe’ ma-d6ka ‘necks of axes or hoes’
15 ‘ear’ ma-16i ‘ears’

n6i ‘dripping of water’ ma-ni ‘drippings of water’
ndiki ‘wild yam, sp.’ ma-ndiki ‘wild yams, sp.”

-

yaka “Yaka language, speech’ ma-yaka “Yaka languages’
When the root-initial consonant is a voiceless obstruent, the floating L tone not only sur-
faces on the initial vowel, but also voicing is triggered on the initial obstruent'!. Both

stops and fricatives become voiced, although only stops have a voiced series underly-

¥ Kutsch Lojenga postulates a floating [voice] feature in addition to the floating L tone, but there is no
evidence that supports such an analysis in preference to the one suggested here and when this analysis was
suggested to her, she had no objection to it.
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ingly. There are two fricatives in Yaka, ¢ s. The s voices to the noncontinuant d3, while @

voices to 8 which is not underlyingly present.

(77) Class5 Class 6
bddi “kind of honey’ ma-podi ‘honeys’
dadi ‘sun’ ma-tadi ‘suns’
dz616 ‘mushroom’ ma-s61o ‘mushrooms’
gingala ‘wooden frame’ ma-kéngala  ‘wooden frames’
gbdngb515  ‘bat, sp.’ ma-kp5ngsl5 ‘bats, sp.’
B3pa ‘word’ ma-p5pa ‘words’

2.11 SUMMARY

Depressor effects are diverse, but they always indicate a special relationship be-
tween voicing and L tone, usually in requiring that a L be inserted or maintained after a
voiced obstruent, but sometimes in requiring that a voiceless obstruent become voiced
before a L tone. These effects occur in an impressive number of languages and it is clear
that not every case of depressor effects has been described in the literature, as new cases
are being mentioned continually. The languages which display depressor effects are also
diverse both genetically and geographically. The languages are spoken in all parts of Af-
rica and in Asia. They fall into language families as diverse as Niger Congo, Austrone-
sian and Thai. These effects are not the result of historical accident. Even when depressor
effects occur in closely related languages, such as Suma and Gbaya bokota, the effects
which surface are significantly different between the two languages. Thus, in Suma, the
depressor effect shows up in the phonology of the verbal aspectual system, while in
Gbaya bokota, it shows up in the associative construction. The associative construction in
Suma is quite similar to that in Gbaya Bokota, but without the depressor effect. Thus, it is
not unreasonable to suppose that the depressor effects were derived independently within
a group of languages which are predisposed in some way to this kind of development.

A comprehensive list of languages with depressor effects included in this study is

given in (78).

43



(78) List of languages with depressor effects

AfroAsiatic
Chadic
Ngizim (Schuh 1971): Nigeria
H spread blocked & L spread conditioned by voiced obstruents
Bade (Schuh 1978): Nigeria
H spread blocked by voiced obstruents
QOuldeme (de Colombel 1986): Cameroon
‘syllables with a depressor consonant take L’ (Swackhamer 1991)
Mulwi (Tourneux 1982): Cameroon, Chad
L inserted after voiced obstruents
Bolanci (Lukas 1969): Nigeria
H Spread blocked by voiced obstruents
Miya (Schuh 1998): Nigeria
H Docking blocked by voiced obstruents
Niger Kordofanian
Niger Congo
Adamawa-Ubangi
Suma (Bradshaw 19952): Central African Republic
L inserted after voiced obstruents before a H tone
Gbaya Bokota (Bradshaw, field notes): Central African Republic
Docking of associative H blocked by voiced obstruent
Kwa
Ewe (Stahlke 1971, Ansre 1961, Smith 1968): Ghana, Togo
L docking conditioned by voiced obstruents in singular imperative
Ebrié (Kutsch Lojenga 1985): Ivory Coast
H spread blocked after voiced obstruents
Siya (Ford 1986): Ghana
H spread blocked after voiced obstruents
Gur
Dagara-wule {Somé 1998): Burkina Faso, Ghana
H spread blocked by voiced obstruents
Benue Congo
Narrow Bantu
Makaa (Heath 1991): Cameroon
In associative construction with a final depressor, a L-toned vowel
is epenthesized or a downstep triggered if other conditions are met
Bantu
Nguni
Zulu (Cope 1970, Khumalo 1987): S. Africa
H spread blocked by voiced obstruents; L insertion

Siswati (Bradshaw 1996): S. Africa & Swaziland
H spread & H shift blocked by voiced obstruents; H shift
triggered by voiced obstruents; L insertion, etc.
Isixhosa (Cassimjee 1998): S. Africa
H shift triggered & blocked by voiced obstruents
Phuthi (Donnelly p.c.): Lesotho
H shift triggered & blocked by voiced obstruents
Mijikenda
Digo (Kisseberth 1984): E. Africa
H spread, H shift & H docking blocked by voiced obstruents
Chonyi (Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent
Duruma (Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent
Dzihana(Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent
Kambe (Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent
Chikauma (Cassimjee & Kisseberth 1992): E. Africa
L inserted & downstep triggered after voiced obstruents, prefix H fails to
shift/spread when verb has initial voiced obstruent
Rabai (Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent
Chirihe (Cassimjee & Kisseberth 1992): E. Africa
L inserted & downstep triggered after voiced obstruents, prefix H fails to
shift/spread when verb has initial voiced obstruent
Giryama (Cassimjee & Kisseberth 1992): E. Africa
prefix H fails to shift/spread when verb has initial voiced obstruent

Shona
Ikalanga (Hyman & Mathangwane 1994): Botswana
H spread blocked by voiced obstruents
Yaka (Kutsch Lojenga 1998): Central African Republic, Rep. of Congo-Brazzavxlle
L inserted after root-initial voiced obstruents, L triggers voicing

Austronesian
Yabem (Bradshaw 1979, Ross 1993): North Huon Gulf
L triggers voicing
Thai
Jingpho (Maddieson 1974):
L triggers voicing in geminates
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CHAPTER 3

A MULTIPLANAR APPROACH TO CONSONANT-TONE
INTERACTION

3.1  INTRODUCTION

It is important to recognize that conscnant-tone interaction involves not just any
consonant, but specifically those consonants that are voiced, and especially those that are
contrastively voiced, i.e. voiced obstruents. This provides evidence that tonés interact
with a segmental feature of voiced consonants, and that feature would be [voice]. But it is
not entirely clear, especially given the most common approaches to tone within feature
geometry, why it is that {voice] would interact with tone. Generally, phonology has
aimed at capturing interactions such as this one in terms of features that interact on a sin-
gle tier. It has been proposed that tone may share features with voicing (Halle & Stevens
1971, Duanmu 1990), but the preponderance of evidence suggests that tone is supraseg-
mental, while voicing is subsegmental. Given the evidence from consonant-tone interac-
tion, we are led to the conclusion that tone has a dual nature, one that is both segmental
and suprasegmental. In this chapter, I present a modification of feature geometry de-
signed to account for consonant-tone interaction. The motivation for the change I propose

comes from the dual nature of tone.
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3.2  THE SUPRASEGMENTAL NATURE OF TONE

In Chapter 2, evidence for the segmental nature of tone as demonstrated by its in-
teraction with voiced consonants is laid out in some detail. Here I present some of the
evidence for the suprasegmental nature of tone. In its suprasegmental manifestation, tone
is usually represented as associating to the mora, though there have also been arguments
for associating it to the syllable (Clements 1984, Hyman 1988, Odden 1990). I will take
the position that it is the mora that is the suprasegmental tone-bearing unit.

Since the autosegmental approach was proposed, it has been the standard assump-
tion that tones are suprasegmental. The irrelevance of segments to tone processes in many
languages argues against the segmental nature of tone and for its suprasegmental nature.
Even in languages with consonant-tone interaction, there are always some tone operations
that ignore all segmental factors. In Siswati and the other Nguni languages, where there is
extensive consonant-tone interaction, there are tone processes that are unaffected by de-
pressor consonants. One such process is Antepenult Attraction in which the rightmost H
of a word is atiracted to the antepenultimate syllable. The data in (1a) illustrate Antepe-
nult Attraction in Siswati. The H that originates on the infinitive prefix is realized on the
antepenultimate syllable of the verb. In (1b), intervening depressor consonants (b, y) do
not block the H from migrating to the antepenult. 4

(1) a ki-liima ‘to plow’
ku-limiisa ‘to cause to plow’
ku-limisaana ‘to cause e.0. to plow’
ku-limisélaana ‘to cause to plow fore.0.”
b. e-si-bamu-an-eni —> esibanyaneeni ‘on the small gun’

ki-khantin-is-el-an-a —> kilkhantinisélaana ‘to cause to dry roast for

While Antepenult Attraction ignores segmental properties, processes like depres-
sor-induced H shift (DIHTS) are sensitive to depressor consonants. (2a) illustrates the
interaction of DIHTS and Antepenult Attraction. The shifting of H from the prefix to the
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antepenult in Antepenult Attraction ignotes the depressor consonants (b, z, g), while the
shifting of H from the antepenult to the penult in DIHTS is sensitive to the presence of
voicing on an obstruent. Similarly, Antepenult Attraction interacts with H shift blocking
in (2b) where the shifting of H to the antepenult is not blocked, while the shifting of H to
the penult is blocked.

2 a ki-bocana — ku-bdcaana “to smear each other’
kii-cabuzelana — ku-cabuzélaana ‘to kiss each other for’
kit-oggesela — k-ongéséela ‘to cause to economize for’

b.  in-hovo-ana —  inkGvadna  ‘little elephant’
li-dada-ana — lididaina  ‘little duck’
li-bambo-ana —>  lubdnjaand  ‘little rib’

venx %

in-dvodza-ana —>  indvGjaana  ‘little man’
e-dada-eni — edideéni ‘on the duck’
¢-kaka-eni —> ekakeeni ‘in the cooking hut’

More evidence that tone associates to the mora is found in the existence of con-
tour tones in"'which, for example, a L and a H tone may both be realized on a single vowel
(& or &). It has been traditionally assumed that phonological features internal to a single
segment cannot be linearly ordered. Even with the advent of feature geometry, where
such a possibility appears more easily implemented, the internal ordering of features un-
der the root node has been prohibited (see Clements & Hume 1995 and the No Branching -
Constraint). Under these assumptions, the presence of contour tones on single segments
demands that tone be linked above the level of the segment. If not, HL. and LH contours
in the same language would be formally indistinct within a feature theory which does not
recognize linear ordering of phonological elements under the segmental r(;ot node.

A further argument for the suprasegmental (and moraic) nature of tone is found in
languages where there is a cotrespondence between the number of tones and the number
of moras present in a word. In the Suma language, the number of tones on a word is lim-
ited to the number of moras present (Bradshaw 1995). As shown in (3), a trimoraic word
(CVCVC) can have up to three tones. A bimoraic word, whether disyliabic (CVCV) or
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monosyllabic (CVV, CVC) can have up to two tones. A monomoraic word (CV) can have -

only one tone.

3) 1 tone 2 tones 3 tones

CpuCuCu nikiri ‘exaggerate’ | zikidi ‘delay’ sumari ‘secret society’

CucCp kiri  ‘look for’ gbi  ‘twist’ NA
yari  ‘unravel’ zifi  “sneeze’

Cup (CVCO) |60k ‘applaud’ bdm  ‘be blind’ NA
rEim ‘beableto’ jdik  ‘be sonorous’

Cpp (CVV) 182 ‘suck’ dud  ‘belong’ NA
kih  ‘stand up’ gii  ‘lean’

cu %  ‘agitate’ NA NA
bé ‘refuse’

When a monomoraic verb such as bé ‘refuse’ becomes bimoraic through suffixa-
tion, two tones are possible, as in bé4 ‘refusing’ where the expected depressor L tone sur-
faces. This active correspondence between the number of moras and the number of per-
missible tones is accounted for in a straightforward way if tones are suprasegmental (and
mozaic) in nature.

Another source of evidence for the suprasegmental (and moraic) nature of tone
comes from languages in which grammmatical tones are assigned to a specific mora, ig-
noring the number of segments and syllables in the process. In Kikuria (Odden 1995) and
in Kimatuumbi (Odden 1996), a grammatical H is assigned to a particular mora of the
verb stem; which mora depending on the particular tense/aspect to be expressed. For ex-
ample, in the perfective form of Kikuria verbs, given in (4), H is assigned to the fourth
mora of the verb stem. No generalization for the location of tone assignm.ent can be made

with reference to syllables or segments.

(4) Kikuria (Odden 1995) Segment = Syllable Gloss
n-[terck-eré 8 4 ‘I have cooked’
n-[karaang-ére 7 3 ‘I have fried’
n-[ga-karaang-ére 6 3 ‘I have fried them’
m-{beebeét-ére 4 2 ‘I have sieved’
6 3 ‘I have sieved for them’

m-[ba-beebéét-Eeye
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This assignment of H by mora counting is found in other forms of the verb as
well. Odden 1995 goes on to show that H is assigned to the third mora in the subjunctive,
to the second mora in the recent past, and to the first mora in the remote past.

There is compelling evidence of various kinds that tone is suprasegmental rather
than segmental. This evidence makes a strong case for associating tone to the mora. If
tone is represented at a level totally removed from segmental information, it is expected
that there would be no interaction between tone and segmental features. But contrary to
expectaction, such interaction does occur and provides compelling arguments for asso-
ciating the tone under the segmental root node, which cont;adict the arguments for asso-
ciating tone suprasegmentally. In order to resolve the conflicting demands of the evidence
for segmental and suprasegmental representations of tone, I propose a Multiplanar ap-
proach that succeeds in capturing tone’s dual nature. It differs significantly from previous
approaches, most of which have chosen between a strictly suprasegmental or strictly
segmental characterization of tone.

3.3  THE MULTIPLANAR APPROACH

The Multiplanar approach seeks to incorporate the generalization, arising from a
consideration of consonant-tone interaction, that tone is segmental as well as supraseg-
mental. Another generalization that it seeks to incorporate is that the segmental interac-
tion involves consonants that are voiced. The reason voiced obstruents alone interact with
tone can be traced to the presence of a privative feature for voicing'v which is generally
found only on voiced obstruents. The privative nature of [voice] acco;mts straightfor-
wardly for the exclusion of voiceless obstruents, which necessarily lack a voicing specifi-
cation, from depressor effects. Implosives likewise are assumed to lack a voicing specifi-
cation; as are sonorants in most (but not all) languages. The only consonants that are in-
evitably specified for [voice] are voiced obstruents, and these are the consonants that in-

evitably participate in consonant-tone interaction if any occurs.

! The privative nature of [voice] is argued for in Mester & Ito 1989 and Lombardi 1994.
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Merely identifying the importance of [voice] does not provide an account of why
depressor effects are associated with it. When elements such as L tone and voicing inter-
act and produce assimilatory and dissimilatory effects, this reflects the existence of a
common feature on a common tier. Therefore, it is proposed that L tone and [voice] are
one and the same feature. The difference in their phonetic realizations is due to a differ-
ence in their featural configurations. That is, when this feature attaches to a mora, as in
(52), it is realized as lowered pitch and is suprasegmental in nature. When it attaches to
the Laryngeal node of a segment, as in (5b), it is realized as voicing and is segmental in
nature. In (5¢), the dual nature of this feature is expressed, when it is attached to both the
Laryngeal node and the mora. Thus, with the representation in (5¢), both voicing and
lowered pitch are realized. Thus, a L tone is realized on a vowel after a depressor conso-
nant, and H tone is blocked from spreading there.

) a. pn b. c. @
Lar Lar
L/voice
L/voice Livoice

The full Multiplanar model is illustrated in (6). It consists of a single privative

feature which represents both L tone and voicing and which can attach to both the Laryn-

geal node of a segment and to a mora.

(6) Multiplanar Model of Consonant—Tone Interaction’

2 [ presented my first version of this model in Bradshaw 1995.
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The L/voice feature is discussed in more detail in Chapter 6, where its phonetic
correlates are defined. Because of its tonal manifestation, i.e. when it is associated to a
mora, and its interaction with other tones, we might expect it to correspond to a particular
tone feature. This is an area that will remain unexplored in this dissertation. The lan-
guages that participate in consonant-tone interaction do not lend themselves readily to a
clear analysis in terms of tone features. Only two have four tones, and those with three or
two tones show little evidence for any one particular featural analysis. Moreover, the tone
features needed for tone languages in general is still an open area for research. The
analysis of tone in Kikamba (Roberts-Kohno 199x), in Ju/’hoasi (Miller-Ockhuizen
1996) and in Ali (Bradshaw 1998) indicate that tone features such as [+/- raised pitch]
and [+/- upper register] are not sufficient to describe the range of tonal behaviors in tone
languages. However, it is interesting to note that consonant-tone interaction involves the
lowest phonological tone present in any tone language, although this fact must remain
unexplained for the moment.

Another interesting aspect of consonant-tone interaction, one that is mirrored in
the Multiplanar account, is that the asymmetry in which only L tone participates in these
interactions, to the exclusion of other tones such as M and H. In the Multiplanar account,
L alone among the tones is crossplanar in nature. A L tone can be associated to either the
Laryngeal node or to the mora. The question arises as to whether it can be associated to
both the Laryngeal node and the mora of the same segment. There is no evidence that
obstruents are ever tone-bearing, so we must consider sonorants, which can be tone-
bearing and are occasionally phonologically voiced, in order to answer ihis question. In
fact, no data has yet been uncovered in which a sonorant is both tone-bearing and pho-
nologically voiced. In principle, however, this is possible. Such a segment, if it were to
occur in a tone language, might be realized as L in tone because it is attached to a mora
which is so specified, as in (7a). Alternatively, such a segment might be realized as H in
tone when its mora is associated to a H, as in (7b). There is no contradiction in the fea-

ture geometric figure of (7b), although it might at first glance appear that a segment is
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specified for both H and L tone simultaneously. It is actually the mora that is specified as
H and the segment which is specified as Livoice, and the manifestation of L/voice on the
Laryngeal plane differs from its manifestation on the tonal plane. Thus, (7b) simply rep-

_ resents a phonologically voiced sonorant which is realized with contrastively high pitch.

No difference in realization would be expected for a H-toned sonorant which is under-
specified for voicing (and such underspecification is assumed here to be the unmarked
case). This being said, it is unlikely that sonorants with the configurations in (7) will be
found, given the rarify of sonorants that are phonologically voiced.

b. H

Livoice

There are a number of advantages to the Multiplanar model. It provides a
‘nonaccidental’ account of voice-tone interaction. It is consistent with current feature
theory which allows for features to be transplanar in nature (see Hume 1994). It captures
the dual nature of tone, whereby it is both segmental and suprasegmental. It allows for
opacity and transparency effects. Finally, it correctly predicts a number of phenomena
that are not predicted by other approaches. It predicts the bidirectionality of voice-tone
interaction found in languages like Yabem. It predicts that there can be a distinction be-
tween a L tone that is linked to both a consonant and a mora, and one that is linked only
to & mora. This has practical consequences for an account of y in Siswati. It predicts that
a depiessor effect can occur without the insertion of a L tone on a mora as is found in

Chirihe and Chikauma. These advantages and predictions are dealt with in more detail in
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the sections after Section 3.4 in which other models that have been used to deal with con-
sonant-tone interaction are examined.

The Multiplanar approach also makes several predictions that are falsifiable and
can serve as a test of the theory’s validity. It predicts that there can be no clearcut cases of
consonant-tone interaction involving voiceless obstruents. The few questionable cases
that I’ve been able to find do not pose a problem. Yet it is not difficult to imagine what a
clearcut case might look like. For example, a language might have verbs that alternate
tonally according to tense such that in the past, a grammatical L tone is realized, in the
present, a M tone, and in the future, a H tone. Voiceless obstruent initial verbs would be
HL in the past, M in the present and H in the future in contrast to all other verbs which
would simply alternate between L, M and H.

(8) Hypothetical data
Verb Past Present Future
pa pa pa pa ‘see’
ba ba ba ba ‘dry roast’
ma ma ma ma " ‘be blind’
a a a a ‘hunt’

The crucial point is that there would be actual alternations in which voiceless obstruents
would have a H tone before any following L, but voiced obstruents would not havea L
tone before a following H. Other kinds of language data could also make the case that
voiceless obstruents must participate in consonant-tone interaction, and such data would
falsify the Multiplanar approach. One more scenario should suffice to illustrate a strong
case against this approach. If it is false, we might expect to find a langua;ge similar to the
Nguni languages in which all voiceless obstruents are followed by H tones. A process
that causes a L to be displaced to the antepenult might be followed by a process like
DIHTS, and the L tone would shift to the penult if the antepenult begins with a voiceless
obstruent. However, if the penult also has a voiceless obstruent onset, the L tone might be

blocked and a falling tone might appear on the antepenult.
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The Multiplanar approach could also be falsified, at least theoretically, by a lan-
guage in which there is a clear contrast between breathy voiced and plain voiced obstru-
ents, and in which the breathy voiced obstruents participated in phonologically active
consonant-tone effects to the exclusion of the voiced obstruents. However, it is difficult
to find a language which has both a clear contrast and tone, though the Khoisan language,
Ju/’hoasi, is one such example. A clear contrast would most straightforwardly involve 4
series of obstruents: breathy voiced, plain voiced, voiceless and voiceless unaspirated. It
is even more difficult to find a tone language with a clear phonological contrast between
breathy and plain voiced obstruents and with consonant-tone interaction that is phonol-
ogically active. If such a language were found, it is predicted that the consonant-tone in-
teraction would include both plain voiced and breathy voiced consonants. If it only in-
cluded breathy voiced consonants, then the Multiplanar approach would be proved false.

34  OTHER MODELS
3.4.1 Suprasegmental Approaches

Because of the compelling arguments for the suprasegmental nature of tone, some
phonologists have taken a suprasegmental approach to consonant-tone interaction in

which tones are associated to the mora.

3.4.1.1 Simple Suprasegmental Approaches

The most straightforward suprasegmental approaches to consonant-tone interac-
tion, like those in Bradshaw 1995 and Hyman & Mathangwane 1998, simply allowed
[voice] to trigger the insertion of L on a mora, as in (9).

(9) Suprasegmental approaches of Bradshaw 1995 and Hyman & Mathangwane 1998
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The main problem with this sort of approach is that the relationship between L tone and
[voice] is accidental. As in (10), we could equally well imagine L being inserted after a
consonant specified as [nasal] or [lateral] or anything else.

(10) Unattested but equivalent L insertion process

nasal

3.4.1.2 Peng 1992 Approach: Grounded Phonology

Peng 1992 attempts an explicit and detailed account of the interaction between
voiced obstruents and tone. Although his focus is on the importance of the segmental in-
teraction, his approach is essentially suprasegmental. It relies on adopting the Hyman
(1985) representation of moraic theoryhin which onset consonants are linked to the same
mora as the nuclear vowel, as in (11a). In this representation, the mora can serve as the
tone-bearing unit a;1d tone can be independent of segmental factors, but there is still a di-
rect link between the consonant that conditions tone and the tone, in contrast to the more

widely accepted version of moraic theory, shown in (11b).

{an a o b. )
A

pp H

( ||

cve A cve

Peng adopts the framework of grounded phonology (Archangeli and Pulleyblank,
1992) which makes this connection between the voicing of the consonant and the tone
more direct because of its notion of ‘path’. Path is defined as in (12).
(12) There is a path between o and B iff

@) o and B belonged to a linked set Z of nodes/features, and

(ii)  in the set Z, there is no more than one instance of each
node/feature.
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According to this definition, the onset consonants in (11a,b) are on the same path as the
leftmost mora, while the coda consonant (only in 11a) is not because there is another
mora intervening. Likewise, no two segments are on the same path because there is al-
ways more than one root node intervening between the subsegmental feature content of
different segments.

The connection between the laryngeal node of voiced obstruents and the tone it-
self (through the mora) is expressed by the notion that they are on the same path and
conditions can be placed on paths. This is where stipulation enters into this model. The
path conditions, which amount to constraints, are conditions on particular processes
rather than being true for all processes or being surface true. What we stipulate as condi-
tions on processes involving consonant-tone interaction varies. We can stipulate that
[voice] and H cannot cooccur on a path. We can stipulate that [voice] and L must cooccur
on a path. What stops us from stipulating that {voice] and H must cooccur or that [voice]
and L must not cooccur? It is only the added stipulation that path conditions must be
phonetically motivated. If we accept the stipulation, we must have a method of judging
what is phonetically motivated, and that method must not be based on an assessment of
what happens in the phonology of languages crosslinguistically since doing so would

render the claim of phonetic motivation vacuous. However, the questions that phonetics

‘ asks about consonant-tone interaction seem to be determined by the phonological obser-

vation that voiced obstruents interact with tone in a particular way.

Peng considers the voicing feature to be binary. From one perspective, this scems
required by the need to account for the blocking effect of voiceless obstrlxents as well as
voiced obstruents in languages like Ngizim. His path conditions for the blocking of L
must account for the effects of implosives as. well as voiceless obstruents. Thus, he ends
up with 2 disjoint path conditions: (i) if [-Hi] (ie. L) then not [c.g.] and (ii) if [-Hi] then
not [+voice]. It is indeed hard to imagine how one can account for voiceless obstruents
and implosives patterning together to the exclusion of voiced obstruents using the fea-

tures available to us. However, if we are forced to write disjoint specifications to capture
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the patteming, this does not entail that the disjoint features must be those chosen by Peng.
It is equally legitimate to have the positive path conditions: (i) if {-Hi] then {voice] and
(i) if [-Hi] then [+sonorant]. As will be discussed in chapter 6, there appears to be some
phonetic motivation for an interaction between L tone and sonorants, as well as a pho-
netic motivation for sonorants and voiced obstruents patterning together although this
fails to occur in most languages. However, if these conditions are stated positively rather
than negatively, then both voiced obstruents and sonorants violate them because both
conditions cannot be satisfied. Thus, the notion of a privative voicing feature is incom-
patible with Peng’s model of voice-tone interaction unless disjoint path conditions of the
either/or variety are allowed. Such a path condition would state: if [-Hi], then [voice] or
[+sonorant].

Peng’s approach is relatively unconstrained. In order to capture the blocking ef-
fects of voiced obstruents at least four different pairs of path conditions could be invoked,
as given in (13). The fact that some path conditions, i.e. (13b,c), would never be invoked
since they imply the tones would not occur with sonorants, makes the system even more
unconstrained. Note that Peng considers sonorants to be phonologically unspecified for
voicing. Peng fails to demonstrate that we need this many possible path conditions to deal
with consonant-tone interaction crosslinguistically. Certainly, the Multiplanar approach is

a more restrictive theory.
(13) if H, then not [+voice]
if L, then [+voice]

if H, then [-voice]

if L, then not {-voice]
if [+voice], then L

if [+voice], then not H
if [-voice], then not L
if [-voice], then H

Fmmoe Ao g

Although Peng 1992 offers a model with some appeal because of the connection

between the onset consonant and the following vowel which excludes coda consonants, in
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the final analysis it fails to capture consonant-tone interaction in the representation. In-
stead it relies on processes and constraints on processes (called path conditions) to cap-
ture the interaction. This approach is barely less arbitrary than an approach with rules or

constraints that do not refer to paths, and it introduces its own set of problems.

3.4.2 Segmental Approaches

3.4.2.1 Halle & Stevens 1971 Approach
There have also been segmental approaches where the TBU is clearly identified as
the Laryngeal node of the segment. The first such approach seems to be Halle & Stevens
1971, where the same two binary features express both voicing and tone. Their represen-
tation treats pitch in vowels and voicing in consonants as the same phenomenon in an ar-
ticulatory sense through reference to laryngeal musculature, as Bao 1990 points out. The
binary features they introduce for this purpose are [stiff vocal folds], [slack vocal folds],
[spread glottis] and [constricted glottis]. With these four features, only nineld_istinctions
are deemed possible, since the combinations [+stiff, +slack] and [+constricted, +spread]
are declared “logically and physiologically impossible’. The tonal distinctions are made
with the values {-constricted glottis, -spread glottis]. Thus, there are only 3 possible tonal
distinctions, corresponding to the 3 possible combinations of [stiff] and [slack], as illus-
trated in (14).
(14) Halle & Stevens 1971°s Segmental Approach
HML
stiff + - -
slack - -+
This model both overgenerates and undergenerates. It overgenerates the number
of consonant types and undergenerates the number of possible tone contrasts in a lan-
guage. For reference, the full table illustrating the nine combinations of their laryngeal
features is given in (15).
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(15) Laryngeal feature specifications (Halle & Stevens 1971)

1 2 13 4 5 6 7 8 9
obstruents b, b [p Im bt P 6 | p'
glides w,y [ hW,Y 2 2, tw, 2y
voiceless | breathy creaky | glottalized
vowels v v ¥ vowels vowels voice vowels
vowels

spread

glottis - e + + + - - -
constricted

glottis - B - - - + + +
stiff vocal

cords T+ - + | +
slack vocal

cords - + - - + - - + —_

Although only three tone contrasts can be generated with these features, it'is
widely accepted that languages with at least four tone contrasts are attested®, and it has
even been claimed that as many as five and six tone contrasts exist in other languages‘.
The problem of undergenerating possible tone contrasts in the Halle and Steven 1971
model has been pointed out repeatedly (Fromkin 1972, Anderson 1978, Yip 1980, Bao
1990, Duanmu 1990) and is not controversial.

The overgeneration problem comes down to the fact that the need for the nine
possible laryngeal contrasts predicted by the Halle & Stevens’ model has not been at-
tested in any language. Especially questionable is the need to make a contrast between b,

3 These languages include Siya (Ford 1986), Kikamba (Roberts-Kohno 19xx) and Ewe (Clements 1978)
among a number of others.

‘4 Languages that have been claimed to 5 tones include Copala Trique (Longacre 1952, 1959; Hol-
lenbach 1984); Ticuna (mentioned in Hollenbach 1984); Kporo (mentioned in Hollenbach 1984); Chinan-
tec (Skinner 1962, cited in Edmondson & Gregerson 1992), Kam (Edmondson & Gregerson 1992), Hei
Miaa (aka Black Miao} and Tahua Yao (Chang 1953), Ivory Coast dialect of Dan (Bearth & Zemp 1967);

Bamileke (Asongwed & Hyman 1977, cited in Anderson 1978) a Tai language of Guizhou,
China, Shuicheng Fa’er Bouyei (Report of the Survey of Buyi Languages, Peking, 1959, in Chinese, cited
in Wang 1967, further details. given in Edmondson & Gregerson 1992). Six phonological tones are ana-
lyzed as necessary in Chori, a Plateau language of Nigeria (Dihoff 1967, cited in Odden 1995).
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and b, between p; and p* and between 2 and 6. b, is said to represent a ‘lax voiceless
stop’ and is identified with the b that occurs word initially in English; while py is iden-
tified as the “moderately aspirated stop of Korean’. There is no evidence that b; and b, p
and p*, or 7 and 6 are contrastive in any language.

The laryngeal feature specifications of this model also predict that vowels cannot
be both breathy and bear tone. Here a breathy vowel must be specified as [+s.g., -c.g.]
whereas a vowel with any tone must be specified as [-s.g., -c.g.]. Yet there are languages
such as the Tibeto-Burman language Gurung (Glover 1970) in which breathy vowels bear
tone. Phonologically, the tone contrast on either a breathy or clear vowel can be either H
or L, as shown in (16). Phonetically, the breathy vowel’s L tone is lower than that of the
clear vowel. A H tone on a clear vowel is phonetically high, but on a breathy vowel it is
realized as a glide from low to mid pitch. In the Tibeto-Burman language, Gurung, vow-
els contrast phonologically in both breathiness and tone (Glover 1970).

(16) Gurung (Glover 1970)
Orthogr. Phonemic Phonetic Gloss
mih /mif/ i ‘person’
mi /mll [m] “fire, tail’
mehg méf/ 5 ‘cow’
myaagba /myaaba/ [my33b3] “to scour’

kuturuge /kuturuge/  [kuturug’e]  ‘bracken’
kuhrdmbae /kurimbae/ [kufrimbog] ‘next year’s’

Another problem arises in accounting for transparency effects related to tone
spreading if we interpret Halle & Stevens from a more contemporafy vantage in which
autosegmentalism is assumed. Since almost all segments in the Halle & Stevens model
are specified for laryngeal features, this model would predict opacity where it doesn’t
exist. For example, a plain p and a H-toned vowel have the same laryngeal specifications,
as in (17a). Thus, the spreading of a H tone across a p, as in @pa — apa (17b), is ex-

pected, and this kind of process is found, but it is also expected that H would spread from
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a p when it is not preceded by a vowel, as in pa — *pa (17¢), and this is not actually at-
tested in any language.

(17) a. p = [-spread, -constricted, +stiff, -slack]
¥ = [-spread, -constricted, +stiff, -slack]
v = [-spread, -constricted, -stiff, +slack]

b. -slack -slack +slack -slack -slack +slack
apa 2> apa
+stiff  +stiff -stiff +stiff  +stiff -stiff
c. -slack +slack -slack +s/lack
\
pia > \ a
+stiff -stiff +stiff -stiff

Due to the laryngeal specification of all segments, and contrary to what is attested in all
tone languages with any form of tone spreading, this model predicts that tone does not
spread from vowel to vowel when there is an intervening consonant. One can assume
some form of underspecification, as Duanmu 1990 apparently does when he points out a
problem the Halle & Stevens model has with tone spreading across sonorants but not
across obstruents. As Duanmu interprets the model, when tone spreads across sonorants,
it spreads from the vowels, and when it spreads across obstruents it spreads from the on-
set. This would be problematic because tone rules would uniformly have to treat awa,
apa and aba differently. Duanmu claims that tone spreads from the vowel in forms like
éwa — Gwa, whereas in the model, the glide w is specified as [-stiff, -slack] and would
not be transparent to spreading of these features. If contrastive underspecification is not
assumed, no consonants would be transpareﬂt to tone spread. Thus, the most prevalent
type of tone process, one in which consonants are ignored, is a situation this model can-

not account for.
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Another aspect of the transparency problem is that there are many tone languages
with contrastive voicing where voiced obstruents are transparent to tone spreading. In
(18) an example from Yoruba, cited in Duanmu 1990, illustrates a H tone spreading over
a voiced obstruent. In the Halle & Stevens model, this should never be possible because

of the ban against crossing association lines.

(18) Yoruba: didiin — didiin ‘sweetness’
-slack +slack +slack -slac}c. +slack +slack
didun - dl..‘:un
+stff -SOff  -SHff +stif'f---‘s)ti\ff stiff

This use of the same feature for both voicing and tone is similar to the Multiplanar
model, but there are important differences in how this is implemented. Perhaps the most
significant difference is that the Halle & Stevens 1971 approach is not framed within
feature geometry, which didn’t exist at the time. Another obvious difference is that the
Multiplanar model confines the interaction to L tone and [voice], while Halle & Stevens
include all laryngeal features in the interaction, contrary to what is actually found pho-
nologically. Moreover, the Halle & Stevens approach ignores the suprasegmental aspects

of tone.

3.2.2 Subsegmental Laryngeal Node Approach of Bao 1990

Retaining the idea of Halle and Stevens that voicing and tone are the same pho-
nological entity, Halle’s students, Duanmu and Bao propose that tone features are under
the laryngeal node which is under the root node. In their models then, tone is a subseg-
mental feature combination.

Bao 1990 uses the same binary features introduced by Halle and Steven 1971, but
he differs from them in allowing [+stiff, +slack] as a possible combination, thereby allow-
ing for a 4 tone language. In Bao’s system, shown in (19), [stiff] refers to register
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(equivalent to [upper] in Yip 1980); while [slack] refers to pitch (equivalent to [raised] in
Yip 1980). Four phonological tone contrasts are possible.

19) +stiff -slack H
+slack higher M
-stiff -slack lower M

+slack L

The actual geometry that Bao 1990 proposes is unclear, mainly because he distinguishes
between a phonological and a phonetic feature geometry. First he presents the geometry
in (20), which seems to be a phonological representation of tone before it docks.

20 t(one)
r(egister) c(ontour)

[stiff] [oslack] [-oxslack]

Subsequently, he provides the phonetic geometry in (21) which purports to capture the
interaction between obstruent voicing and tone. VC is the same as ¢ in (20) and means

vocal cords. CT is the same as r, and means cricoﬂiyroid muscle. VOC is the same as ¢,

and means vocalis muscle.
3} Laryngeal
. TR VC (=t) GL
“_ 7 e/\m
constr. pharynx ATR CT (=r) VOC(=c) spredd constricted

stiff slack

It is not clear how tone ends up associated to the laryngeal node. In the phonology, Bao
sees tone as an independent autosegment that adjoins to the thyme of the syllable, result-

ing in a thyme prime, as in (22).
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22) . © - o
(o] R + t (o] R’
r c R t

Bao’s distinction between a phonological and a phonetic feature geometry is
highly unusual for the time it was written (though now it seems like an idea that has
caught on). In any case, the relationship and purpose of the two unreconciled feature
geometries is never explained. The consonant-tone interaction that concerns us here is
phonological in nature, so it is a serious flaw that Bao’s account only deals with it in his
phonetic representation and fails to deal with it in his phonological representation.

Since Bao’s view of tone in the phonological feature geometry has nothing to do
with obstruent voicing, it is quesﬁonable whether. it should even be considered here.
However, he is seen as taking a stand on this issue by both Duanmu 1990 and Yip 1995,
who believe that he has said that obstruent voicing and tone are the same thing. He may
indeed say this at the phonetic level, but he does not say it for the phonological level.
Since it is highly unusual to propose separate and unreconciled feature geometries for the
phonetic and phonological levels, we might choose to interpret his phonetic model as a
phonological one, as Duanmu 1990 does. However, Bao himself recognizes that this
would be problematic since he asserts that tone must be considered independent of seg-
ments phonologically. To support this point, he cites the phenomenon of tone preserva-
tion, whereby tone is preserved after deletion of a segment and he cites language games
in which tone is preserved after reduplication and substitution. (Note that Bao’s phonetic
model implies that sonorants and hnplosiveé -are not voiced phonetically; only obstruents

are.)
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-3.2.3 Subsegmental Laryngeal Node Approach of Duanmu 1990

Duanmu 1990, presents a refinement of the Halle and Stevens 1971 segmental
approach in which a number of the earlier models problems are recognized and an at-
tempt is made to rectify them. Duanmu’s model, shown in (23) specifies tone not only by
{stiff] and [slack], but also by the features [above] and [below].

(23) Duanmu 1990: Laryngeal
’ V/R/m\tﬁryﬁ’anoid
/N
[st] [sl] [above] [below] fc.g] [s.g8]

V/R = Voicing/Register; st = stiff vocal folds; sl = slack vocal folds

Because of the addition of these features, Duanmu’s model overgenerates the
number of possible phonological tone contrasts, allowing up to nine, as shown in (24). As
mentioned in section 3.4.2.1, the upper limit on tone contrasts in a single language is six.
So in contrast to the overgeneration of segment types found in Halle & Stevens 1971,

Duanmu’s solution overgenerates tone types.

(24)  [-st, -sl, +above, -below] H
[-st, -sl, -above, -below] L
[-st, -sl, -above, +below] M
[-st, +sl, +above, -below] {H
[-st, +sl, -above, -below] L
[-st, +sl, -above, +below] ™
[+st, -sl, +above, -below] v’ =lowered
[+st, -s1, -above, -below] L *=raised
[+st, -sl, -above, +below] M’

Duanmu’s model avoids some of the problems of Bao’s and Halle & Stevens’
models by having tone features partially independent of voicing features. The features
used in voicing, [slack] and {stiff], are now used to specify register instead of tone. Since
these features would not spread unless the whole laryngeal node spreads, he claims that
they rarely do. Yip (1995) supports him in the contention that Register rarely if ever
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spreads. Note that if the entire Laryngeal node spreads, voicing, glottalization, and tone
all spread. Furthermore, consonants with any laryngeal specifications ean be expected to
block register spreading. However, it is not clear that register fails to spread, especially if
one looks outside of the Asian tone languages that Yip and Duanmu work with. In lan-
guages with three or more tones, normally one expects both register and pitch to spread if
any tone spreading occurs. In Siya, a four tone language discussed in chapter 2, there is a
tone process whereby L raises to H before H or Superhigh. Here register must be spread-
ing because L raises to H rather than to Superhigh before a Superhigh tone and yet this
spreading takes place across consonants that can be specified for laryngeal features.

(25) Siya (Ford 1986)
é-bi-1a + a-li + ni + y2 — ébila dlini ya ‘the seeds are here’
A-yr> + y& —> dyr3 yé (— dyr5 yé) ‘he let go of him’

There are several other problems with Duanmu’s approach. He has abandoned the
connection between tone and voicing inherent in Halle & Stevens model. In Duanmu’s
model, the state of the vocal folds and voicing are irrelevant to whether a tone is H,-M-or
L. Thus, this model does not directly account for the segmental nature of tone. Moreover,
it incorrectly characterizes the nature of the relationship between consonants and tone.
Duanmu’s model does not capture the interaction between L tone and voiced obstruents
(though it does capture the somewhat rarer interaction between voiced obstruents and
downstep.) Furthermore, interaction between voiceless obstruents and raised tones o,
M’, L") is incorrectly predicted because [+stiff, -slack] characterizes both voiceless ob-
struents and raised tones. No cases of this kind of interaction have ever bt;,en described. A
final problem with Duanmu’s approach is his failure to account for the suprasegmental
nature of tone. Although he recognizes that the number of tones is often limited by the
number of moras, and he claims that the mora is the TBU, this is not captured in his
model. Since Duanmu’s model captures neither the segmental nor the suprasegmental

nature of tone, it cannot provide an adequate account of consonant-tone interaction.
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3.4.3 Combination approaches
3.4.3.1 Kisseberth 1984 Approach

Another approach, the simplest and least explicit one, associates a L tone directly
to a consonant. Although this approach, taken by both Kisseberth 1984 and Goldsmith
1990 in accounting for Digo, is not a featural representation, it is an attempt to make a
‘connection between tone and consonants in the representation without committing to a
segmental or a supraségmental tone-bearing unit. Kisseberth 1984 shows the tone associ-

ated to the consonant, as in (26).

(26) L Association to Consonants
Kisseberth 1984:  a-ka-stirubika — akastriibikd ‘he is strong”’

L Insertion: H L H
a-ka—surui:ika

We cannot really say whether this reflects the segmental or suprasegmental nature of
tone. At the time it was written, the distinction was not relevant (although Cassimjee &
Kisseberth 1992 maintains the same representation). This approach can be illustrated
more abstractly as in (27). This representation is slightly misleading in that it suggests
that any tone may be assigned to any consonant. However, in the works cited, only L tone
is ever assigned to a consonant and only voiced oral obstruents are ever assigned tone.
This seems arbitrary and unexplainable.

@7 T T

| |
c v

In any case, the relationship between voicing and tone is once again accidental. In both
Kisseberth and Goldsmith, it remains unaccounted for that only L tone is ever assigned to

a consonant, and only voiced obstruents are ever assigned tone.
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3.4.3.2 Prosodic Laryngeal node approach of Yip 1995

If the laryngeal node as the de facto tone-bearing unit faces insurmountable prob-
lems, one might attempt to capture the interaction between obstruent voicing and tone in
terms of a laryngeal node that is not under the root node but rather is prosodic in nature.
Although Yip 1995 does not commit herself to such a position, she suggests the possibil-
ity in reference to the figure in (28) which is her translation of her model into a laryngeal
node configuration. She states: ‘I will not discuss the issue of whether the Laryngeal node
associates directly to the syllable, as shown here, or via the segmental Root node’ (p.

484).

28) G
I
Laryngeal
Register Glottal Aperture
(H/L; [voice])
Pitch Pitch [eg] [s.g.]
@) @M

The problems of treating tone as a subsegmental feature or feature combination
have already been discussed. But if the laryngeal node is prosodic, those problems are not
relevant. Unfortunately, a new set of problems arises.

The most serious problem entailed by such a model is that it predicts that obstru-
ent voicing is a property of the syllable rather than of the segment. This is clearly wrong
for most languages. In English, for example, voicing can occur on the onset to the exclu-
sion of the coda (do?), the coda to the exclusion of the onset (fag), the coda and onset
(dog) or neither (tack). B

Yip herself recognizes that there is a another serious problem in that her model
cannot deal with African tone languages in which tones spread over sequences of sylla-
bles regardiess of consonant type. Her solution that African tone languages have a differ-

ent tone geometry than Asian tone languages is hard to swallow. If our only choice is
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between capturing consonant-tone interaction in the feature geometry and having a
crosslinguistically uniform feature geometry, surely the latter consideration must win out.

If not, then all feature geometry is subject to reinterpretation on a language-specific basis.

35 OPACITY AND TRANSPARENCY EFFECTS

While the Multiplanar model accounts for the dual nature of tone where other
models do not, it must also be able to account for the shifting transparency and opacity of
consonants to tone processes. It might be imagined that this is a problem because the de-
pressor L tones are underlyingly present on depressor consonants and might be expected
to block all processes of H tone movement rather than just those which are sensitive to
depressor consonants. Other models of consonant-tone interaction which successfully
deal with transparency and opacity do so by inserting L at a certain point in the derivation
and it is at that point that depressor consonants become opaque. In this section, it is dem-
onstrated that opacity and transparency are not a problem for the Multiplanar model.

3.5.1 Ikalanga

In Ikalanga, there are three processes of H Tone Spread (HTS), listed in (29), that
operate on three different levels. HTS1 operates on the stem level and spreads H to all
stem vowels. HTS2 operates on the phrase level and spreads H once. Both HTS1 and
HTS2 cause H to spread over all consonants; depressor consonants are transparent at this

point. HTS3 operates at the-utterance level and it is blocked by depressor consonants.

(29) Ikalanga (Hyman & Mathangwane 1998)

HTSI1 stem level H spreads to all stem vowels

- depressor consonants transparent
HTS2 phrase level H spreads once

- depressor consonants transparent
HTS3 utterance level H spreads once

- depressor consonants opaque
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The change in depressor consonants from transparent to opaque occurs some time
between the operation of HTS2 and HTS3, as illustrated in (30). A word with an underly-
ing H and no depressor consonants, as in (30a) undergoes HTS2 and the H becomes
doubly linked. Subsequently, HTS3 applies and the H becomes triply linked. When a de-
pressor consonant is present, as in (30b), HTS2 operates without interference because all
consonants are transparent at this point. Then a L tone is inserted after depressor conso-

nants before HTS3 can operate. The subsequent operation of HTS3 is now blocked by the

L tone.
(30) UR HTS2 L Insertion HTS3
a. ku-ci-wan-a kuciwana NA kuciwax}a
: K i
b. ku-ci-bhuzvisis-a kucibhuzvisisa kucibh}:zv:isisa <blocked>
H H-. H LH L

The Multiplanar mode! need not resort to L Insertion to account for a change in a
consonant’s transparency. The L/voice feature is underlyingly present on voiced obstru-
ents, yet it must be transparent to some tone processes. This is handled in terms of plane
sensitivity following Hume 1994, whose model of Cross-Plane interaction involving C
Place and V Place features is illustrated in (31). Here a distinction is made between inter-
actions involving features which are adjacent on the same tier and those which involve
only features which are adjacent on the same plane in addition to being on the same tier.

(31) Hume 1994: Cross-Plane Interaction

Cons
place
Voc
....~__..place
-
[F]
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In my terms, the operations in which features adjacent on the same tier interact are tier
sensitive and those in which features must crucially be adjacent on the same plane as well
as on the same tier are plane sensitive. Thus, in this approach, HTS1 and HTS2 in
Tkalanga are plane sensitive. A L feature on the Laryngeal node does not block tone
spreading from mora to mora.

The No Line Crossing restriction is preserved as revised in Clements 1990, i.e.

association lines may not cross on a plane.

(32) No Line Crossing (Clements 1990): Association lines may not cross on a plane.

Hume 1994 illustrates the well-formed spreading operations as in (33). {F]; can
spread across [F]; to places because [F]; and [F]z are not on the same plane.

(33) Root; Root; Root;
Co;ls CO;lS Co'ns
place; p1a|ce2 p18|033
Pla'éEi .................................... P lalcea

w Fh

‘When this approach is applied to consonant-tone interaction, as in (34), a L/voice
feature in the Multiplanar model need not block a H tone from spreading as long as it is

not on the same plane as the H tone.

(34) Mora, Mora;
ROOtz'.',.""“""
...-"I' geal
H - Livoice
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One advantage-of this way of handling transparency and opacity is that it is nonacciden-
tal. The L tone is not inserted; it is there underlyingly.

In the Multiplanar model, the transp.;irency of depressor consonants to HTS2 is
handled as in (35b) where HTS2 is plane sensitive and is not blocked by a L tone on an-
other plane. HTS3 is blocked by the L tone on the same tier, as in (35¢) because the proc-

ess is plane sensitive.

(35) Multiplanar analysis of Ikalanga: ku-c[i-bhuzvilsis-a — ku-cfi-bhizvi]sis-a

a. ku-ci-bhuzvisis-a b. ku-ci-bhizvisis-a ¢. *ku-ci-bhiizvisis-2
T T [T O
Rt Rt RtI < Rt
HL L H L L
- HTS 2: plane sensitive HTS 3: tier sensitive

3.5.2 Problem of p in Siswati

The Multiplanar approach to opacity and transparency also seems to have an ad-
vantage in dealing with the problem of 7 in Siswati. The segment y in Siswati poses a di-
lemma in terms of transparency and opacity. It generally acts as a depressor consonant on
the surface, but in one process it is transparent while the other depressor consonants are
opaque. It may seem strange that 5 should pattern with the voiced obstruents which con-
stitute the depressor consonants in Siswati but it turns out to be the reduced form of the
cluster yg. More precisely, there is a process of g-Deletion that reduces bg to a simple »
when it is not the first consonant in a root. Thus, y is not truly a depressor consonant al-
though it behaves as one on the surface. It is actually g that causes the depressor effects
before it is deleted.

y acts like a depressor consonant in that L or rising tone predictably occurs after it

even in words where nothing else is going on tonally. After other nasals and nondepres-
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sors in general, rising tone does not occur and the usual nonhigh tone is M. The tonal

contrast between 7 and other nasals is shown in (36).

(36) [p] inyaapa ‘moon, month’ inyaan3 ‘healer’
[m] insimu “farm’ inkoomé ‘cow’
[n]  imikhdono  ‘arms lindéno “neat, tidy person’

In all tone processes, barring one, that reflect depressor effects, i acts like the
other depressor consonants. For example, depressor consonants block the operation of
word-internal H Spread, a process in which all toneless ﬁmoms between two H'’s in the
same word receive a H tone. The usual operation of the process is shown in (372). All
depressor consonants including 7 block this process, as shown in (37b). This and other

tone processes of Siswati are described in more detail in Chapter 5.

(37) a.kit + tukéniisa —> kitikaniisa ‘to make separate’

b. kil + fundziisa — kifundziisa ‘to teach’
kil + khageéta — kikhanééta ‘to hold out one’s hands’

ki + fananyéela — kifaganyéela  ‘to participate’

Although » generally acts as a depressor consonant, there is one process, phrasal
H spread, in which its behavior deviates from that of the true depressors. Illustrated in
(38), Phrasal H spread is a plateauing effect whereby all toneless moras are realized with
H tones between two H tones in the same phrase. In (38), the third person singular prefix
contributes a H which shifts to the stem and spreads to all the vowels up to the H-toned
vowel in the following noun.

(38) Phrasal H Spread across words without intervening depressors

P

1-Bala + ticatfuulo — ubala ticatfiuulo ‘he counts shoes’

When depressor consonants intervene between the two H’s, as in (39), phrasal H

spread is blocked.
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(39) Phrasal H Spread blocked by intervening depressor consonants
#-6anza + ticatfuulo -> ubanza ticatfuulo  ‘he chops up shoes’
G-géza + Bantfaana > ugzi bintfaana  ‘he bathes the children’

Lrys

u-Gilisa + bataata ->  ubilisa bataata ‘he boils sweet potatoes’

When z is the intervening consonant, as in (40), phrasal H spread operates as if no
depressor consonant is present. It patterns with the nondepressor context in (38) and not

with the depressor context in (39).

(40) Phrasal H Spread across words with intervening y
@-6ona + ticatfuulo — uboY4 ticatfuulo “he praises the shoes’

If we adopt the suprasegmental model of Bradshaw 1995 or Hyman & Mathang-
wane 1998 in which L is inserted after the depressor consonant, then we fail to distin-
guish between 7 and other depressor consonants. Yet such a distinction is crucial since
the behavior of  differs from that of the true depressor consonants. In the suprasegmental
approach, L Insertion must precede the deletion of g from the zg cluster in order for y to -
ever act as a depressor. This is illustrated in (41) for word internal H spread, a process in
which 5 does act as a depressor. Here H spread fails to operate because a L is inserted

between the two H’s.

(41) Word Internal H Spread: kitkhantigisélaana “to cause to dry roast for eo.’

L-INSERTION g-DELETION
kii-khanting-is-6l-aan-a — kikhantingisélaana — kikhantipisélaana

1 | l Il

H H H LH H LH
Phrasal H Spread, illustrated in (42), must be somehow different since in this case the
spreading of H causes delinking of the L tone.
(42) Phrasal H Spread: ubéna ficatfuulo “he praises shoes’

L-INSERTION g-DELETION  H SPREAD
ubdnga tictfuulo — ubonga tice"ltfuulo - uB(l')l]?ll tic:'litﬁxulo — ubona fjcﬁltfuulo
[
H H HLH HL H HL H
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The phrase in (42) illustrates the problem of 7 in contrast to other depressor consonants.
If the same process seen in (42) is applied in (43), the wrong results follow. In (43), the
depressor consonant z actually blocks phrasal H spread. But if the L is delinked in the

case of g, it should also be delinked in the case of other depressor consonants.

(43) Phrasal H Spread: ubinza ticatfaulo ‘ke chops shoes’
L-INSERTION H SPREAD
ubanza ticatfuulo — ubﬁnz:‘:i ticatfuulo —> *ubé.ngéf_i_cétﬂmlo
H H iHL H HLH

Thus, in a suprasegmental model, the account that gives the right results for y
gives the wrong results for all other depressor consonants. If this were the correct ap-
proach, Phrasal H spread would not be a consonant-tone interaction, and 7 would never
act independently of the other depressor consonants.

The Multiplanar model allows for a distinction between y and other depressor
consonants in this situation, based on the fact that after L is singly linked, while after
other depressor consonants it is multiply linked. The analysis proceeds as in (44a) where
the L/voice feature of the voiced obstruent spreads to the following mora before g-
Deletion leaving a L linked only to a vowel mora when the yg cluster is simplified. This
contrasts with (44b) where the L/voice feature after other depressors remains multiply
linked to both the vowel mora and the consonant. The singly linked L in (44a) is delinked
by phrasal H Spread. The multiply linked L in (44b) cannot be delinked by Phrasal H
Spread and so the process is blocked.

(44) Phrasal H Spread in the Multiplanar model

L-SPREAD g-DELETION H SPREAD
a. ubdgga ticlétfuulo - uﬁégiz‘; ticatfuulo — uﬁérja} tic?.tfuulo - uﬁéLgé _ﬁcz’}tfuulo

HL H HL H HL H HL H
b. ubfnza ticitfuulo —> ubdnz} ticdtfuulo >  NA - blocked

(11 | I

HL H . HL H
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Thus, the Multiplanar model allows for a princibled account of phrasal H spread in
Siswati while the suprasegmental model, in which L tone is associated only to moras,

does not.

3.6 BIDIRECTIONALITY: TONE TRIGGERS VOICING

Another advantage of the Multiplanar model is that it predicts the bidirectionality
of consonant-tone interaction. Not only can voiced obstruents trigger tonal effects, but
also L tone can trigger voicing effects.

In a suprasegmental approach like that of Bradshaw 1995 or Hyman & Mathang-
wane 1998, as in (45), there would be two formally arbitrary rules that happen to look
similar in form. The feature [voice] is inserted before a L tone and L is inserted after a
voiced obstruent.

(45) Suprasegmental Approach
L AND L
¢ » ¢
[vogice] [voice]

The approach of Kisseberth 1984 and Goldsmith 1990, illustrated in (46), where L
is associated to a consonant would handle bidirectionality in essentially the same fashion.
This is simply a variant of (45) in the sense that it consists of two formally arbitrary rules

which are similar in form.

(46) Consonantal Association (Kisseberth 1984, Goldsmith 1990)

L oA L
[vo:ice] [voice]
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The Multiplanar approach, in (47), where a single feature characterizes both L
tone and voicing, handles bidirectionality as a simple spreading operation in which the

feature may spread either from a mora to a consonant or from a consonant to a mora.

(47) Multiplanar Approach
C u Cw
Livdice Livdice

The most robust case in which tone triggers voicing is that of Yabem, an Oceanic
Austronesian language of the North Huon Gulf in Papua New Guinea. As seen previously
in chapter 2, the first singular realis prefix alternates such that k& becomes ga when it is
parsed into the same foot as a verb stem with a L tone. In (48), the direction of the change
in the tone and voicing of the realis prefix is indicated. In (48), this change is depicted
graphically. First, the L/voice feature spreads to the mora of the realis prefix. It then
spreads again to the initial voiceless k resulting in a voiced g.

(48) ki+bi— ki-bi— ga-bu ‘] insult’
Ki+gip—> ki-gip—  gi-gip ‘I spear’
ka+déng — ki-déng—  ga-déng ‘I move towards’

49) H Livoi H ;\Jvoi Livoi

kabu - k z{: bu d g"a bu

As predicted from the Multiplanar model, there is no evidence that H tone condi-
tions voicelessness in Yabem.

L also triggers voicing in Jingpho. As shown in (50), Jingpho gemination pro-
duces voiced obstruents in morphemes with L tone, while, with H tone, obstruents remain

voiceless. The voicing process in the Multiplanar framework is shown in (51).

(50) Jingpho (Maddieson 1974)
yak  ‘difficult’ yaggai  ‘itis difficult’
cat  ‘tight’ cattai ‘it is tight’
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(51) Voicing of yaggai ‘it is difficult’

[+ (]

3.7 MORE ON TRANSPARENCY AND OPACITY

Another prediction of the Multiplanar model is that processes which can be ex-
trinsically ordered will sometimes vary in the transparency of depressor consonants to H
tone in such a way that the situation could arise in which depressor consonants are
opaque, then transparent, then opaque. Thus, the Multiplanar model allows depressor
consonants to be both transparent and opaque to tone processes and to switch back and
forth between the two states.

A relevant case involves phrasal H spread in Siswati, a process in which a H tone

spreads from one word to the next when the following word also contains a H tone.

(52) ngima + eticatfitlweni — gima éficatfulweeni ‘I stand on shoes’
Gfala + eticatfilweni — uala éficatfilweeni ‘he sits on shoes’
6a66na + Hantfana —> 6abdna Bantfaana ‘they see children’

H does not spread if the second word does not contain a H tone.

(53) bHabdna + chochocho —» Habona chochoocho ‘they see a trachea’
(*6a66na chochocho)

H spread is blocked by voiced obstruents.

(54) ubanza + ticatfulo —> ubanza ticatfuulo ‘he praises shoes’
ugéza + Bantfana — ugéza bantfaana ‘he bathes the children’
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Howevet, not all intervening voiced obstruents block this H spread. Only depressor con-
sonants in the first of the adjacent words are opaque. Depressor consonants in the second

word are not blockers.

(55) 6466na + sibanyana —> 6ab6nd sibanydana ‘they see a small gun’

@66na + 66dokotela > ub6na 65dokdteela  ‘he sees a doctor’

It is necessary to handle this switch between opacity and transparency by positing
two processes of H spread, one to which depressor consonants are trénsparent, and an-
other (Antepenult Attraction) to which depressor consonants are opaque. In (56), the rele-
vant processes are ordered and those which demonstrate the opacity or transparency of
depressor consonants are marked with a + and - respectively. Note that tier sensitive
Phrasal H Spread in which depressor consonants are opaque is followed by plane sensi-
tive Antepenult Attraction in which depressor consonant are transparent, and Antepenult

Attraction is followed by tier sensitive DIHTS in which depressor consonants are opaque.

(56) UR ©66na + bddokotela 1i6anza + ficatfulo  6363na + sibanyana

Various ubona Bédokotela  ubanza ficatfulo 6abdna sibanyana
+Phras H Spr ubona 6dokotela blocked 6a66n4 sibanyana
-Antepenult

Attraction  ubdna 66dékotela  ubanza ficatfulo 6abona sibanyana
L/voi Spr ubona 66dokétela  ubanza ficatfulo 6ab6na sibinyana
Lengthening ubona 66dokoteela  ubinza ficatfuulo  6abona sibinyaana
+DIHTS ubona 66dokotecla  NA $abona sibanyaana
H delink NA ubanza ticatfuulo babona sibanyaana
SR ub6na 66dokdteela  ubéanza ticatfuulo 6a66na sibanyaana

Only a Multiplanar account can handle this interaction between opacity and transparency

in a straightforward manner.
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38 CONCLUSION

The existence of consonant-tone interaction in a number of languages which are
historically and geographically diverse emphasizes the need to recognize the segmental
nature of tone, while not overlooking its suprasegmental nature. The Multiplanar model is
an approach which incorporates the dual nature of tone. In doing so, it provides advan-
tages for dealing with opacity and transparency effects and the bidirectionality of conso-
pant-tone interaction. Other models fail to adequately account for the details of conso-

nant-tone interaction.
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CHAPTER 4

CASE STUDY OF SISWATI'

4.1 INTRODUCTION

Siswati is a Bantu language of the Nguni group spoken in Southem Africa. Like
the other Nguni languages, Siswati is characterized by extensive depressor effects. Thus,
it provides an appropriate case with which to display an analysis in the framework of the
Multiplanar model.

The audible cue to the depressor effect in Siswati is lowered pitch and this can be
expressed as a L tone. In addition, two other tone levels are relevant to the tonal system.
Examples of the three tones are given in the minimal and near minimal pairs in (1). The
contrast between M and L tones is demonstrated in (1a-c), while a three-way contrast is
given in (1d).

(1) a Utshatshd labfisi  ‘you take milk’!
utshatsha 1G6tisi  ‘he takes milk’

b. ubdna inkl ‘you see a house’
ubdna inkl ‘he sees a house’

c.sicatfuulo  “it’s a shoe’
sicatfuulo  ‘shoe’

* The SiSwati data in this chapter, and elsewhere in the dissertation, were provided by my language con-
sultants Ruth Dlamini and Maxwell Dlamini.

'A falling tone only occurs on a long penult. It is marked by an acute accent on the first vowel (ii). An ‘W’
after anoth aspiration.
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d. kabééka  ‘to put’

kilpheeka “to cook
kibéeka  ‘to look’

M is left unmarked above because there is reason to believe that it is actually the
realization of a toneless syllable. Phonologically, M does not behave like the other tones.
It never participates in any tone process as a blocker or trigger. In addition, a mora which
would otherwise have a surface M tone is a common docking site for other tones. This
docking of H or L to a mora with M does not result in a contour tone?, in contrast to the
rising tones that result when L docks to a mora with H. L and H behave similarly as
blockers and as spreaders. L blocks H Spread and it blocks the insertion of grammatical
L. Similarly H blocks the insertion of grammatical L. Another process involving L as a
spreader and H as a blocker is the process of L Spread, illustrated in (2). L spreads to all
following toneless (=M) moras.

(2) L Spread L (iterative)

4
L Spread operates in words like sthaama ‘gun’ (3a) and is blocked by an intervening H in
words like libubéesi ‘lion’ (3b).

3) a HL b. HLH
| f 1]
sibaamu libubeesi

Thus, while both L and H spread, and both block tone spread and tone association, M
neither spreads nor blocks. This can be accounted for if what appears as a M on the sur-
face is actually a mora unspecified for tone.

Siswati can be analyzed as a 3 tone language and the depressor effects can be ac-

counted for in terms of a L tone. There are several different depressor effects, including a

2There is one situation in which a M tones participate in contour tones and that is when a H-toned vowel
coalesces with a M-toned vowel and the resulting long syllable becomes short (since only the penult can be
long in SiSwati). The rising tone that results is indistinguishable from a LH rise. The presence of a MH rise
suggests that default values for M tone are filled in before the relevant coalescence takes place.
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process of H shifting and the blocking of H spreading. Other phenomenon which have
been called depressor effects elsewhere (Rycroft 1980, 1981) do not involve depressor
consonants. Lowered pitch, which I analyze as L tone but Rycroft refers to as
‘depression’, can also be encountered in syllables without depressor onsets. This
*depression’ must be lexically specified or grammatically imposed.

The present analysis of Siswati’s depressor effects as a tonal phenomenon differs
from a number of other previous works on the subject. In virtually all publications on
Siswati, if tones are marked, the only tones marked are H and falling tones, with un-
marked vowels being interpreted as nonhigh in tone (see Downing 1994, Rycroft 1981,
Rycroft 1980, Ziervogel and Mabuza 1976). Rather than referring to a third tone, the de-
pressor effect has been attributed to a feature, [depression], realized anywhere lowered
pitch is observed, which Rycroft 1980 correlates with breathy voicing of vowels and de-
pressor consonants. It is worth noting that the actual existence of breathy voicing, espe-
cially on the consonants, is questionable®. In Rycroft’s analysis, rising tone contours do
not exist phonologically, but are assumed to be the phonetic realization of H on a de-
pressed syllable (a syllable with “depression”).

One problem with the use of the feature [depression] is that it is not tied to any
feature theory or to any language other than those in the Nguni group. This feature is ad
hoc because it is invoked to apply to a limited phenomenon in a limited number of lan-
guages. Furthermore, there is a possible account that is not ad hoc, i.e. an analysis in
terms of three tones. It is also possible to translate the feature [depression] into subseg-
mental features that are not ad hoc. The most likely such features, if one wishes to ac-
knowledge Rycroft’s description of the phonetic correlate of [depression] as breathy
voice, are [spread glottis, voice]. However, an analysis in purely segmental terms turns
out to be inadequate in accounting for tone blocking effects. Thus, the Multiplanar ap-
proach taken here utilizes the feature L/voice which has both segmental and supraseg-

mental properties, as mentioned previously. An analysis which uses tone rather than

3See especially Traill, Khumalo and Fridjhon 1987 on Zulu depression.
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strictly subsegmental features has the advantage of allowing us to unify the depressor ef-
fects in Siswati, which are not particularly unique in nature, with those found in other
languages.

The notation used to transcribe the Siswati data utilizes IPA symbols instead of
the conventional orthography adopted for Siswati, with several exceptions. The voiceless

* and voiced dental clicks are marked using the orthographic conventions [c] and [gc]- Te-

spectively. Furthermore, the orthographic convention of marking both allophones of the
alveolar affricates ([ts, dz] and [tf, dv]) is retained, although it will be seen that [tf, dv]

occur only before labial vowels and glides.

4.2 DEPRESSOR CONSONANTS

Afier the set of depressor consonants, given in (4), vowels are realized with a L
tone or with a rise. These consonants, with the exception of [p], can be characterized as.
voiced obstruents. Since it is assumed within the Multiplanar model that voicing is priva-:
tive and is realized only where it is contrastive, namely on obstruents, the depressor con-

sonants are specified to the exclusion of all other segments in Siswati by the feature

[L/voice].

(4)  stop b d g
fricative v z fi
affricate dz(dv) dz
lateral B
click ge
nasal i}

The inclusion of [5] among the depressor consonants is justified on the basis of its
behavior. This inclusion is straightforward if {g] is analyzed as a reduction of [pg]. As
noted in Rycroft 1981a and Taljaard, Khumalo and Bosch 1991, [ng] occurs only when it
is the initial consonant grouping in a stem. In other words, the [g] of the cluster surfaces
only when this cluster is either strictly stem-initial or when it follows an initial vowel, as
in (5).
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(5) koopgd ‘to economize’ (ku + onga)
képgiiwa ‘to be conserved’ (ku + opgiwa)
kiipgééna ‘to enter’ (ku + ggena)
kipgéniisa ‘to let in’ (ku + pgenisa)
kwépgaama ‘to lean over’ (ku + epgama)
kwepgaméela ‘to preside over’ (ku + epgamela)

The reduced variant [} occurs elsewhere, i.e. either outside the stem or within a stem but

not stem-initially, as in (6) where the stem begins after the hyphen.

(6) pisa-hadgmba ‘I'm still walking’
uni-ldami ‘don’t bite!’
ku-phanalaala ‘to die’
i-nyaagd ‘healer’
aba-limaana ‘they didn’t plow’

This complementary distribution, combined with the depressor behavior of [g], argue in

favor of an analysis of [g] as a reduced variant of [pg].

Other nasals do not show the same sort of distribution. As shown in (7a), the

nasals m n ny can occur either stem-initially or stem-internally. Unlike [ng], other nasal-

stop clusters can occur stem-medially, as shown in (7b).

(Ta. m kiii-ma
n li-nd6no
n kil-naatsa
ny/m i-nyaama
ny si-binyaana
b. mb ki-haamba
ndv ki-candviiiila
ndz kii-fundziisa
nj li-cénjdana
ngc kil-gcingedatsa
nd indindaatho
nk imphaanka
mv imvéemve

‘to stand’

‘neat & tidy person’
‘to drink’

‘meat’

‘little gun’

‘to travel’
‘to hammer’
‘to teach’
‘small leaf’
‘to cheat’
‘ring’
‘baldness’
‘sp. bird’

Another peculiarity of [g] as a depressor is that it behaves inconsistently. As seen

in chapter 3, it acts as a depressor in every way except when it comes to blocking phrasal
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H Spread (a plateauing effect between H’s adjacent on the tonal tier which crosses word
boundaries). An analysis of [g] as a variant of [g] which has lost its obstruent member

makes this inconsistent behavior more comprehensible.

43 DEPRESSOR CONSONANTS AS TRIGGERS

Depressor consonants are associated with lowered pitch on the following vowel.
This pitch lowering can be either in the form of a level L or a rising tone. A rising tone
occurs when the vowel after the depressor bears a H tone. In other cases, when the vowel
bears a H tone, that tone is shifted rightwards to the next syllable. In a Multiplanar
analysis, these two effects can be accounted for by tonal processes in which the depressor
consonants are the triggers.

A L tone is consistently found after the depressor consonants, either in the form of

alevel L or as part of a rising tone, as shown in (8).

(8 [b] Ib¥Embd  ‘rib’ lublindzdana  “little rib’
[dl lidadda ‘duck’ edidéeni ‘on the duck’
[e] sigdodzi ‘region’ kugidziimd  ‘to run’
{gc] ipgcuubu ‘carrion’ kilgcééba “to tidy up’
vl Kkivaala ‘to close’ kiiviitka ‘to wake up’
[zZ]  kucabuza ‘to kiss’ gedzi “bathe!’
[A]  kiafaliika ‘to rake’ kufidkaatda  ‘to poura little’
[E] inkoovo ‘elephant’ kiubi “to eat’
[dz] Kkicindzétéela ‘to oppress’ sigoddzi ‘region’
[dv] sa3indvo ‘hammer’ indvSdzdana ‘little man’
[d3] ldddza - ‘honey’ indzaana ‘little dog’
[5] inyaaga ‘moon, month’ inyaana ‘healer’

Although rising and falling tones are found in Siswati, their distribution is quite
restricted and, in general, they are disfavored tone patterns. Both occur on bimoraic pe-
nults*; but falling tones never occur on monomoraic syllables and rising tones only do so
after depressor consonants (with one exceptional set, discussed later). It might be tempt-

ing to analyze rising tones on monomoraic syllables as phonetic realizations of H on de-

* Penult rising tones are found in words without dep , such as fichadwe ‘warrior’.
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pressed syllables because such an analysis would allow for a consistent pattern in which
only long syllables bear contour tones and in which only one tone per mora is permitted.
However, there is evidence that rises are not an automatic phonetic effect. They occur
after [g] which is not a voiced obstruent on the surface. Moreover, both rising and falling
tones participate in tonal contrasts that are clearly phonological. The tonal contrasts that
falling tones take part in are independent of conditioning factors. For example, sicooco
‘tree’ has a toneless (M) penult; licéémbeé ‘leaf’ has a level H penuit; and licdandza hasa
falling penult. The contrast involving a rising tone occurs after [p] as shown in (9). The
presence of such a contrast provides a strong argument for the phonological nature of
rising tones after depressors in Siswati.
(9) Rising inyaani ‘moon’

Level H ubdna ticatfuulo ‘he praises the shoes’

In order to account for the presence of L or rising tones after depressor conso-
nants, a process of Multiplanar L Spread is proposed whereby a L/voice feature spreads

rightwards from a depressor consonant to a mora, as in (10).

(10) Multiplanar L Spread o
1
Root
Larynslea‘
L/vlgice

This can be expressed simply as in (11), where D represents a depressor consonant.
an Livoi
D .p.
This process generates rising tones when the mora of the vowel following the depressor

consonant bears a H, as illustrated in (12).
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(12) L H

+4
As stated previously, however, rising tones are disfavored in Siswati and are
avoided when possible. In order to avoid a rising tone, a H tone on a vowel following a
depressor consonant shifis rightwards to the next syllable. To illustrate this process, it is
necessary to refer to another process, Antepenult Attraction, that has been previously de-
scribed in chapter 3. By this process, which is indifferent to depressor consonants, the
rightmost H in a word is atiracted to the antepenultimate syllable. Evidence for Antepe-
nult Attraction is given in (13) where the prefixal H is realized on the antepenult of tone-
less nouns (13a) and verbs (13b).

(13) a. cocooco ‘trachea’
66 + cocooco —» boceooco ‘tracheas’
si+ ¢ooco ~—> sicooco ‘frog’
si + coco + aana —> sicocwaana ‘little frog’
si + catfuulo — sicatfuulo ‘shoe’
si + catfulo + aana —» sicatfilwaana “little shoe’

b. kiliima ‘to plow’
kulimiisa ‘to cause to plow’
kulimisaana ‘to cause e.0. to plow’
kulimisélaana ‘to cause to plow for e.0.”

In contrast, when the antepenult has a depressor onset, the H surfaces on the pe-
nult as part of a falling tone, as shown in (14).

(149 a. sigcOkwaana  ‘little hat’ indvikwaana  ‘little cane’
sibanydana  ‘little gun’ ingwényaana  ‘little crocodile’
esibimiini  ‘inthe gun’ esigcOkwéeni  ‘on the hat’

b. kubocaana ‘to smear €.0.”
kucabuzélaana “to kiss e.o. for’
kopgéséela ‘to cause to economize for’
kulupiséela ‘to make good for’
kubopisiana ‘to cause €.0. to thank’
kuphapalaala ‘to die’
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This pattern, where H moves to the penult because of a depressor consonant in the ante-
penult, is attributed to a process of depressor-induced H tone shift (DIHTS). H first mi-
grates from the prefix to the antepenult and then, following Multiplanar L Spread, it is
shifted rightwards to the penult, as in (15).
(15) a. si+ geokwaana — sigebkwaana — sigeSkwaana —» sigcokwaana little hat
b. kil + bocaana —» kubbcaana — kubdcaana — kubocaana to smear e.o.
DIHTS, in (16), moves H to the next mora to avoid a rising tone. Although
DIHTS has been considered to be triggered by depressor consonants, it is also valid to
regard it as triggered by Multiplanar L Spread and rise avoidance, with no reference to
depressors. An explicit representation of DIHTS is given in (16).

(16) DIHTS

L/voice H

More simply, DIHTS can be represented as in (17).
an L H
Du Cp.

DIHTS predicts that surface rising tones won’t be found unless something ex-
plicitly blocks H from shifting. H is never shifted to a mora which already bears a L tone,
as will be seen in the next section. It also fails to shift to a phrase-final syllable. Evidence
for this comes from the existence of penult rises, which would be avoided by a shifting of
H to the final syllable, as in (18).

(18) kuwviika ‘to wake up’
kitfivika ‘to hook’
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Further evidence for a prohibition against shifting H to the final syllable comes from a
failure of Local Shift, which shifts the rightmost H once rightwards®. Short words which
would be expected to undergo Local Shift, as in (19) fail to do so if the H would be
shifted to the final syliable.
(19) ki +Iwa — killwa —> kidlwa ‘to fight’

kil + na —> kiina — kiliina ‘to rain’

Since H is never shifted to a L-toned mora nor to a phrase-final syllable, it is ex-
pected that rising tones will only occur on the penult and before depressor consonants.

44  OPACITY EFFECTS OF DEPRESSOR CONSONANTS.

Depressor consonants, or the L which occurs after them, not only cause H to shift
in DIHTS, but also act to block DIHTS from occurring. In addition, they block the op-

eration of two different processes of H Spread.

4.4.1 Blocking of DIHTS

In words where DIHTS would be expected to occur, it will fail to operate if the
penult has a depressor onset. The presence of a depressor consonant between the H and
its target mora blocks DIHTS. The H is, in effect, trapped between two depressor conso-

nants, resulting in a rising tone, as shown in (20).

(20) inkOvaina  ‘little elephant’ lididaana “little duck’
lubindzaana  ‘little rib’ indvodzaind ‘little man®
edidéeni ‘on the duck’ ekikeéeni ‘in the cooking hut’

The conditions under which DIHTS fails to operate are explicitly represented in
(21). There are two equally compelling explanations for the failure. It may be that DIHTS

is tier sensitive and thus is blocked by the presence of the consonantally associated

* Local Shift is p d in Downing 1990 to for tone patterns in other Nguni languages.

P
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L/voice feature. Since there is no possibility of H associating to a consonant under the

Multiplanar approach, this would automatically result in a blocking of DIHTS.

21) o] [+
13
Root Root
Laxyngleal Laryngeal
Li/voice H Livoice

The other possibility suggested by the blocking of DIHTS is that there is a prohibition
against H shifting to a mora already bearing a L tone. This prohibition can be expressed

as a constraint, as in (22).

L

@) *

There are no falls on monomoraic syllables in Siswati, so the constraint in (21) is surface
true. However, it is worth noting that there is asymmetry in the behavior of H and L in
this respect. A L is not blocked from spreading to a mora which has a H although the re-
sulting rise may cause the H to shift further. The reason for the asymmetry may lie in the
fact that it is the consonantal association of L which blocks the shifting of H.

4.4.2 Blocking of H Spread

DIHTS is only one of several tone processes that are blocked as a consequence of
the presence of depressor consonants. Two other processes that are blocked are word-

intemz_ll H Spread and phrasal H-Spread.
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In verbs with underlying H’s, when the H-toned infinitive prefix is added, a string
of H’s are realized extending from the H of the prefix to the rightmost H of the stem, as
shown in (23)6.

(23) ki + khulfiima — kikhildima “to speak’
ki + tshanyééla —» kiitshinyééla  ‘to sweep’

kit + fukaniisa — kadikaniisa ‘to make separate’
ki1 + Bekéteela — kibékéteela ‘to be patient’

This can be accounted for by a process of H Spread (24) in which H spreads rightwards to
the next adjacent H on the tonal tier’.
(24) H Spread H H

CuCuCuCy

When a depressor consonant intervenes between the two H’s, H spread is blocked
and only ‘the endmost H’s surface, as shown in (25).

(25) kit + vuiika — kiviiika ‘to wake up’
kit + gayiipa — kigdyiiga “to dry roast’
ki1 + candvuiila — kiicandviiila “to hammer’
kil + cindzetéela —> kicindzétéela “to oppress’
ki3 + fundziisa —» kitfundziisa ‘to teach’
kit + khageéta — kilkhapééta “to hold out one’s hands’
kil + tananyéela — kijapanyéela ‘to participate’

The failure of H Spread can be understood in terms of a failure to meet the conditions
necessary for H Spread to occur. H Spread demands the adjacency of two H’s on the to-
nal tier. When a L/voice feature is present on a depressor consonant, the conditions for H

Spread are absent, as shown in (26).

§ The location of the rightmost H on either the penult or the antepenult results from the interaction of Ante-
penult Attraction and Local Shift.

"In the absence of clear evidence, right d spreading is d. Note also that C in (24) is meant to rep-
resent the root node rather than a skeletal slot.
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(26) Failure of H Spread H L H
(!

kutaganyeela

The case of phrasal H Spread is exactly parallel to that of word-internal H Spread.
1t can be illustrated between a verb and its object as in (27).

(27) G-lima + instimu — ulim3 insiimu “he plows the field’
0-Bala + tictfuulo —» ubali ticatfuulo ‘he counts shoes’
ku“phiima + énkiini — kilphiima énkiini ‘to go out of a house’
G-vala + iminyaand —» uvila iminyaano ‘he closes the door”

When a depressor consonant intervenes between the two H’s, there is no phrasal H
spread, as in (28).
(28) ubénza ticatfuulo ‘he chops up shoes’

ugza bantvaana ‘he bathes the children’

ubilisa bataata *he boils sweet potatoes’

ugijimisa dokotééld  ‘he chases a doctor’

As with word-internal H Spread, blocking appears to be caused by a L on the to-
nal tier which ensures that the necessary conditions for H Spread are not met, as in (29a).

In (29b), phrasal H Spread is not blocked.

(29)a. HL H b. H
I fore
ubanza ticatfuulo ubala ticatfuulo

However, there is further data that suggests that consonantal L is transparent to phrasal H
Spread. Although a depressor consonant within the verb or an initial depressor consonant
on the object blocks H Spread, a depressor consonant within the object does not block H

spread entirely, as can be seen in (30), where the pre-Spread H tones are underlined.

(30) " uboléka sibanydana “he lends a little gun’
Gaklaviila libubéesi ‘they pierce the lion’
batséna fitsanjanyaana ‘they sell very small ropes’
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The H’s that are adjacent on the tonal tier are blocked by a depressor consonant, and yet
spreading extends into the object. Thus, it appears that consonantal L is transparent to the
H tones for the purpose of conditioning H Spread, while it is opaque for the purpose of
spreading itself. Especially noteworthy is that L is opaque for the purpose of conditioning
word-internal H spread, which suggests not only that the two H spreads are separate proc-
esses, but also that the opacity of depressor consonants for H Spread is not the result of
Multiplanar L Spread, but rather directly attributed to the opacity of consonantal L. This
phenomenon cannot be handled by an account of depressor effects that involves L inser-
tion without segmental involvement. It also appears that phrasal H Spread extends only as
far as the prefixal domain of the object and not into the noun stem.

Further motivation for dividing phrasal H Spread and word-internal H Spread
comes from the behavior of {y]. Phrasal H Spread is the one tonal process in which [g]
acts as a nondepressor. In other words, it does not block phrasal H Spread, as in (31).

(31) G-Bonya + ticatfuulo ~» ubdna ticatfuulo ‘he praises the shoes’
asibondna + ticatfuulo — asibonana ticatfuulo ‘we didn’t see shoes’
kit-lugela + 6antvaana —> kulinéla 6antvaana “to be good for children’

[n] acts as depressor for word-internal H Spread, as shown in (25), but not for phrasal H
Spread, as shown in (31). Moreover, in some phrases (32) where phrasal H Spread oper-
ates, [p] acts as a blocker of word-internal H Spread, making clear that word-internal and
phrasal H Spread are separate processes.

32) kitsenisa iny&’ama ‘to sell meat’
4.5 LEXICAL AND GRAMMATICAL L TONES

In addition to the L tones associated with depressor consonants, Siswati exhibits
lexical and grammatical L tones neither of which occur with any particular consonants or
consonant types. Rycroft claims that Siswati is unique among the Nguni languages in
this respect. Since lowered pitch is unpredictable and since it must be included in under-
lying representations of both lexical and grammatical morphemes, there is strong evi-
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dence for the existence of a L tone within a three tone system rather than the previously

claimed ‘depression’ of a syllable.

4.5.1 Lexical L Tones

Underlying L’s occur in both roots and affixes. In some nouns, syllables without
depressor onsets consistently demonstrate the presence of a L tone. In such cases, the L
tone is not associated with a depressor consonant, but is underlyingly present on the vo-

calic mora. A sample of relevant nouns from this limited set are shown in (33).

(33) lichaawe ‘warrior’ lilaadi ‘ladder’
liyéémbe “shirt® inkinyeéti  ‘star, planet’
bafiana ‘boys’ likhataane  ‘tick; sponger’

Underlying L’s are also present in some subject prefixes, which contrast with
nonlow subject prefixes in the same tense. This contrast indicates that the L tones are not
grammatically imposed. In the present habitual, the second singular subject prefix is L, as
shown in (34), where they contrast with third singular subject prefixes.

(34) utshatsha 1a6iisi  ‘you take milk’ utshatsha 186iisi ‘he takes milk’
1b6na inkl ‘you see a house ubdna inku ‘he sees a house’

Some subject prefixes have rising tones and have been treated elsewhere (Rycroft
1980) as being depressed H-toned syllables. These subject prefixes contrast with other
subject prefixes with level H tones (i.e. nondepressed H-toned syllables) as in (35) where
subject prefixes in the remote past tense have a rising tone with first and second person

prefixes and a level H with third person prefixes.

(35) wefiika ‘you arrived’ wefiika ‘he arrived’
séfiika ‘we arrived’ séfiika ‘it (cl 7) arrived’
saliima ‘we plowed’ Baliima ‘they plowed’

There are no depressor consonants to motivate these rising tones, but this is not an under-

lying rising tone either. Rising tones are created in this context by the coalescence of 2 M
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toned and a H toned vowel. This coalescence takes place in subject prefixes in the remote
past and in object prefixes in other forms of the verb. In the remote past, the subject pre-
fix is M in the first and second person, but H in the third person. The tense marker is H-
toned 4. The vowel features of the rightmost coalescing vowel spread leftwards, as in
(36). Subsequently the long syllable is shortened (since long vowels are only permited in
the penult) and the tone pattern of the syllable is preserved.

(36) si+a+lima —» saflimi — sdliima ‘we plowed’
64 + & + lim# —» 644lim4 — 6aliima ‘they plowed’

Object prefixes are underlyingly H in tone and this H regularly shifts rightwards
to the initial stem mora. When the verb is vowel-initial or monosyllabic, this results in a
rising tone which is not attributable to the presence of a depressor consonant. Penult rises
of this nature are illustrated in (37), where the object prefix + stem groupings are set off
from the othef prefixes by hyphens.

(37) abanaku-yadkha ‘they will not build it’

akénaku-tiikha ‘he will not pluck them’
asinaku-yodsa “‘we will not roast it”
asinaku-weéla ‘we will not winnow it’
piya-taiba ‘I divide it’

This rise only occurs when the object prefix precedes a vowel-initial verb and only when
the H cannot shift further rightwards. In the cases above, H cannot shift to a final syllable.
It does however shift rightwards to an adjacent mora in the same syllable. In other cases,
the H can and does shift riéhtwards, presenting a case of nondepressor-induced H Shift,
as in (38).

(38) npiyababéela ‘I divide it for them’
piya-ba-abela — yiyabadbeela — piyababéela
kubakhéela  ‘to fetch (water) for them’
kii-6a-akhela — kibaikheela — kitbakhéela
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This shift of H is blocked by the presence of a depressor consonant in the penult, as in
(39). It will be noted that the nondepressor-induced rising tone acts exactly the same as
the depressor-induced one, underlining both the existence of a prohibition against rising
tones in Siswati and the stronger prohibition against spreading a H over a depressor con-
sonant. Rycroft would be forced to treat such cases as ‘depressed’ syllables, but the ex-
planation for the rising tone is more straightforward than that. Since Rycroft’s
‘depression’ is either underlying, induced by depressor consonants, or grammatically im-
posed, these cases would have to be analyzed as grammatically imposed. However, it is
clear that the rising tones have no morphemic content and are a result of phonological
processes.
(39) kibdnkedla ‘to feed for them’

ki-Ba-onkela — kibodnkesla — kibdnketla
Aléhough the antepenult rise created in (39) is on a short syllable and is not perceptibly
distinguished from a depressor-related rise, it is phonologically distinct as it consists of
the juxtaposition of a M and H, rather than a L and H. If M is unspecified for tonal fea-
tures, then there is a problem in accounting for how it can be part of a rise on a short syl-
]able. This problem can be handled by filling in the default values of M before deletion of
the nonpenult H takes place.

4.5.2 Grammatical L Tones: Verbs in the Imperative

Grammatical L tones are found on verbs in the imperative and in the remote past
negative, and on nouns in the copulative. Verbs in the imperative surface with L’s which
cannot be accounted for underlyingly nor in terms of depressor consonants. This floating
L morpheme only affects verbs with no underlying L or H tones.

" In toneless verbs in the imperative, the penultimate syllable has a L tone. Tone-
less disyllabic verbs have a level L on the penult and a final H, as in (40).
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(40) Imperative Gloss Infinitive

biica “mix!’ kiibiica
fiika ‘arrive!’ kiifiika
vaila ‘close!’ kavaala
phéeka ‘cook!’ kiipheeka
6aala ‘count!’ kibaala
bundzi “dream!’ kiibitudza

Toneless verbs which are longer than two syllables have a rising tone on the penult in the

imperative, as shown in (41).

(41) landz&éla ‘follow!’ kuldndzE8la
khotsddma  ‘bend down!’ kukhétsaama
phaphiiima  ‘wake up!’ kuphéphaama
chaphdita  ‘mock!’ kuchaphaata

In the plural form of the imperative, toneless disyllabic verbs lengthen due to the suffixa-
tion of the plural marker -ni. In this form, they pattern with longer verbs and surface with
arising tone on the penult, as in (42).

(42) fikaani ‘arrive!’ kiifiika
lilaani ‘grievel’ kaliila
yeldani ‘winnow!’ kwéela

There is no evidence for a grammatical L tone in verbs with depressor consonants. In
toneless verbs with nonpenultimate depressor onsets, there is a level H on the penult, as

in (43).

(43) bicaani " “mix! (pl.y
valaani ‘close! (pl.y
Bisaani ‘make eat! (pl.)’
landzélééla ‘follow for!’
landzeliisa ‘make follow!”
gezisééla ‘make bathe for!’
viliisa ‘make close!’
vilééla “close for!’
bicééla ‘mix for!”
biciisa ‘make mix!’
magalééla ‘take to court!’
maniliisa “ ‘surprise!’
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Note in the last two examples that [p] patterns with the other depressor consonants in
blocking grammatical depression in imperatives. )

The reason that grammatical L does not show up when depressor consonants are
present is because the docking of grammatical L is blocked by the presence of another
Livoice feature, as in (44). The imperative L tone is apparently a prefix as it is blocked by
any depressor consonant which precedes the penult. More precisely, it is a prefix which

targets the penultimate syllable.
44 N
Root
Laryngeal

This effect is not strictly depressor in nature since verbs with underlying H tones in the
plural imperative also lack a grammatical L tone and are characterized by a level H on the

penult in the imperative, as in (45).

(45)  Plural Imperative Infinitive
fafundani ‘chew!’ kifafaina
sikaani “slice!” kissiika
la{ani ‘discard!’ kuladta
bonaAni ‘see!’ kiibodna
letsaani ‘bring!’ kiléétsa
bulalaani ‘killt’ kibalaala
{ukanisaani ‘separate!’ kitikanisa
tfalaani ‘carry!’ kitfaala

Thus, the lack of an imperative L on verbs with either underlying H’s or underlying L’s

must be due to a similar blocking processs. :

% [ have not dealt with the H that is also jated with the imperative mode: a H that is realized on the
final syliable in short toneless stems and on the penult for all other verbs. Without attempting a detailed
analysis here, it should be clear that the H must not be blocked by tones that occur before the penult since
the H occurs without regard to other tones. I would like to suggest that the H, unlike the L, is a prefix, and
it is also plane sensitive in that it is not blocked by pr ding dep T as will be seen in ref-
erence to the Remote Past Negative forms.
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[p]’s, which act as blockers in the stem, do not act as blockers when they are
outside of the stem. In (46), penultimate depression is not blocked by the preceding [g]
of the object prefix. This indicates that the floating L morpheme is ordered between the
other prefixes and the stem: Obj. + L + stem. The initial H tones do not prevent gram-
matical L insertion because they are not stem H’s but are shifted from the object prefixes.

(46)  pi-phiphamiise ‘wake me up!’
pi-balééne ‘count me (pl.)!”

4.5.3 Grammatical L Tones: Remote Past Negative

Grammatically-imposed L tones are also found in the remote past negative — a
tense which consists of the following morphemes: a + subject prefix + stem + ya. This
tone patterning resembles that of the imperative in a namber of ways. Like the floating L
morpheme in the imperative, that in the remote past negative affects only toneless verbs.

The L tone is, as in the imperative, realized on the penult as a rising tone, as in (47).

@47) asilimidnd ‘we didn’t plow’
abalimelaana ‘they didn’t plow for’
abalimelanaaga ‘they didn’t plow for e.0.”
aninatsiaga ‘you (pl) didn’t drink’
abaphekhaana ‘they didn’t cook’
abaphekelaaga ‘they didn’t cook for’
abaphekelanaana ‘they didn’t cook for e.0.”
abatakuladnd ‘they didn’t weed’
abawaana “they didn’t fall’
abayaana " ‘they didn’t go’
abétadna ‘they didn’t come’
aboseladna ‘they didn’t roast for’
ab6selandipa ‘they didn’t roast for e.0.”
abélaaga ‘they didn’t winnow’
ababaana ‘they didn’t divide’
abafikadpa ‘they didn’t arrive’

As in the imperative, the grammatical L is not realized when there is a depressor conso-
nant preceding the penult in the stem, as in (48).
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(48) asivaleladga ‘we didn’t close for’
abavilelanaana ‘they didn’t close for e.0.”
abongisdsna ‘they didn’t cause to economize’
abalupisadna ‘they didn’t cause to be good’
asimpogolotadna ‘we didn’t cry loudly’
asigézisaina ‘we didn’t cause to bathe’
asilandzélisaana ‘we didn’t cause to follow’

Although [g] acts as a depressor consonant in blocking the grammatical L from docking
to the penult, it only does so if it precedes the penult. The [p] which serves as onset to
the final syllable has no effect on L’s docking. This supports an analysis in which the
grammatical L is a prefix.

4.5.4 Grammatical L Tones: Copular Nominals

A copular nominal is derived from a noun by the insertion of a floating L mor-
pheme on the first syllable of the noun. Because the grammatical L targets the first syl-
lable rather than the penultimate syllable, as in the cases of grammatical depression in
verbs, blocking of the depressor effect does not occur. If the first TBU is toneless, it be-

comes L in tone with no other changes, as in (49).

(49) sicatfuulo — sicatfuulo “it’s a shoe’
uribiila — pumbiila ’ ‘it’s maize’
urhgdant — Umgaani ‘it’s a Marula tree’
imituuti — yimituuti ‘it’s sauces’
eméncdobo — némancdobo ‘it’s boiled dried corn’

Note that when vowel-initial nouns become copular nouns, they have a consonant onset.
The onset is [y] before [i] and [g] before other vowels

If the first TBU of the noun bears a H, the H is shifted onto the next syllable.
When the next syliable is the penult, a falliné tone results, as in (50).

(50) sibaambd > sibaambd ‘it’s a handle’
linceeba — lincéeba ‘it’s a wound’
sicooco —> sicdoco ‘it’s a frog’
inyooni — yinydoni ‘it’s a bird”
imfeene — yimféene ‘it’s a baboon’

103



The shifting of H to the next syllable is blocked by an intervening depressor consonant.
In these cases (51), & rise surfaces on the initial syllable. This is the same blocking phe-

nomenon we saw in relation to DIHTS.

(51) sibaami —> sibaamu ‘it’s a gun’
Iibdambo —> Hibddmbo ‘it’s a rib’
lidaada — lidaada ‘it’s a duck’
inkoovi —» yinoovu ‘it’s an elephant’
indviiiki — yindviiuki ‘it’s a stick’
ingwéényi —> yipgweenya ‘it’s a crocodile’
indvoddza — yindvoddza ‘it’s a man’
libubéesi — libubéesi ‘it’s a lion’

For disyllabic nouns with an initial fall followed by a final H, the insertion of L results in
an initial rising-falling tone, as in (52).

(52) {iind3d > lindzd ‘it’s a dog’
tfaani —> tfdani ‘it’s grass’
tfwhala —> tfwdald ‘it’s beer’

Presumably, the OCP blocks the shift of H onto the penultimate mora immediately pre-
ceding a final H. The apparent counterexample of Tind3a is due to the transparency of
consonantal L to the OCP effect on H shift which precedes Multiplanar L Spread.

When the first H is multiply linked, the inserted L affects the first mora of the H,

but not the others, as in (53).

(53) rafaati — gurifaati ‘it’s a woman’
imbiila — yimbiila ‘it’s a rockrabbit’
amalakhi — uma'akhi ‘it’s a builder’

The copular nominal forms show that the grammatical L tone is not sensitive to depressor
consonants that follow its target TBU. This supports the idea that copular morphology
involves a prefixed floating L which is blocked only by depressor related L tones preced-
ing the docking site. The docking of grammatical L in copular nominals is illustrated in
(54).
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(54)  sicatfuulo sibaambo sibazmil [plumatakhi
A A STV
L H LH L LHL L HH

4.6 SUMMARY

The lowered pitch that occurs after depressor consonants and which occurs on
vowels of some lexical items and which is grammatically imposed in some forms has
been accounted for here in terms of a L tone. This L tone is lexically present.in certain
forms, such as lichaégwe “warrior’. It is also lexically present as a grammatical morpheme
for the imperative, the negative remote past and the copular nominative. L is inserted af-
ter depressor consonants by a process of L insertion, which has been expressed as in (55).

(55) Multiplanar L Spread c

Root

Laryngeal

Livoice
Grammatical L has a designated TBU and is inserted by a process of association.
The results of L-insertion are the same in both cases. If L associates to a mora
bearing a H tone, the H is shifted in order to avoid rising tones. This has been formulated

with regard to depressor consonants as DIHTS, given again in (56).

(56) DIHTS [
n
Root
s |
Livoice H
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Since this is the same as what happens with grammatical L, it need not be thought of as
‘depressor-induced’ at all. It is the L-insertion that is depressor induced. The effects that
follow are a consequence of the presence of L rather than a consequence of the presence
of depressor consonants.

There are times when a rising tone cannot be avoided. Most notably, a H cannot
be shifted to a phrase-final mora and it cannot be shifted to a mora bearing a L (such as is
found after a depressor consonant). In these cases, a surface rise is generated.

Besides triggering a shift of H, a L blocks other tonal effects. As mentioned, it
blocks the shift of H to a mora to which it is docked. In addition, it blocks word-internal
and phrasal H Spread and it blocks the association of grammatical L to a penult TBU.
Thus, a tonal approach provides a straightforward and natural account of depressor effects
in Siswati. However, this has not been the traditional approach.

Siswati provides striking support for the Multiplanar approach. The account of
transparency and opacity in terms of plane sensitivity and tier sensitivity predicts that
there can be an interweaving of transparency and opacity, which is in direct contradiction
to the approach to depressor effects in which L is simply suprasegmental and inserted af-
ter a depressor consonant (the L insertion approach). In the latter approach, the switch
between transparency and opacity is accounted for in terms of the crucial ordering of L
insertion. Thus, the relation between processes like Antepenult Aftraction and L Shift in
which depressor consonants are transparent and the processes DIHTS and word-internal
H Spread in which depressor consonants are opaque are easily accounted for in the Mul-
tiplanar approach and in the L-insertion approach. In (57), the interaction of Antepenult
Attraction and DIHTS are shown in a Multiplanar (572) and a L-insertion (57b) approach.
In the Multiplanar approach, the H shifts over the L/voice feature that is associated to the
consonant because Antepenult Attraction is plane sensitive. In the L-insertion approach,
there is no L/voice feature intervening between the original site of H and the antepenulti-
mate syllable at the time that Antepenult Attraction occurs.
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(57) ki-bocaana — ku-bdcaana

Antepenult Attr. L-Spr/Ins. DIATS
HL Iﬁ{ LH

a kuf:t;ocaana -  kubocasna —> ku-bocaana
H LH LH

b. ku-;;'i)caana - ku-b.ocaana — ku-b\tﬁzna
The difference between the two approaches becomes clear in relation to phrasal H spread
where it has been shown that the L tone that blocks the operation of this H Spread is also
transparent to the conditioning of it. In fact, it cannot be said that the process is either
plane sensitive or tier sensitive, but that the conditioning is plane sensitive and the actual
spreading is tier sensitive. Since the L-insertion approach has no means to capture this

complex situation, it cannot account for the phenomenon. ..
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CHAPTER 5

PROBLEM CASES

5.1  INTRODUCTION

Looking at consonant-tone interaction crosslinguistically, four kinds of tone lan-
guages can be discerned: those that have no consonant-tone interaction, those in which
consonant-tone interaction involves only voiced obstruents, those in which consonant-
tone interaction involves both voiced obstruents and sonorants, and those with some sort
of anomalous consonant-tone interaction in which the interaction is phonetically and
crosslinguistically unnatural. In this chapter, several examples of the rare latter type of
tone language are considered.

There are cases in the literature that seem to contradict the idea that consonant-
tone interaction always involves L tones and voicing, as found on voiced obstruents and
sometimes sonorants. In Kanakuru and Podoko, there appears to be a correspondence
between L tone and voiceless obstruents and another between H tone and voiced obstru-
ents. In Ewe, there appears to be a correspondence not only between H tone and voiceless
obstruents, but also one between all obstruents and L tone. It might be possible to take the
position that there are types of consonant-torie interaction that we do not need to account
for in terms of feature geometry because they are rare crosslinguistically. But it would be
preferable to find some principled distinction between cases of anomalous consonant-tone
interaction and cases of well behaved consonant-tone interaction. The anomalous conso-

nant-tone interaction turns out not to be phonologically active, in the sense of involving
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alternations. Instead it involves static conditions on morpheme structure and may well
stem from historical processes. Such processes may become obscured with the passing of
time and the implementation of conflicting or overlapping sound changes. However, the
historical account is beyond the scope of this dissertation. Because these effects seem to
have come into the phonology as distributional regularities rather than as phonological
alternations, that is, they’ve been lexicalized rather than phonologized, I refer to them as
lexical effects. Lexical effects can be essentially random or they can match the pattern of
phonological effects, as in (1), where the lexical effect involves voiced obstruents and L
tone. In Suma, the majority of depressor-initial words with lexical H tone have an initial
L tone. Historically, it can be discerned that LH sequences changed to M, and afterwards
the LH sequence was reintroduced when L’s were inserted after depressor consonants
(see Bradshaw n.d.). This resulted in the lexical distribution pattern exemplified in (1).
Exceptions that exist may be due to subsequent borrowings. In any case, there are no to-
nal alternations crucially involving consonants in nouns in Suma. It is only underlying

tone patterns that show this effect.

(1) Lexicalized Depressor Effects in Suma Nouns (Bradshaw notes)

bia  ‘canerat’ ziré  ‘disease’
g3k ‘serpent’ gasa  ‘big’
g€ ‘neck’ zig  ‘different’
e ) Z ¢ k]
vi'md ‘fur

In cases like those of Kanakuru, Podoko and Ewe, lexical effects exhibit unex-
pected interactions between consonants and tone. These interactions are not only unex-
pected because they are rare crosslinguistically and lack a phonological explanation, but
they are also unexpected phonetically, as is g{ucidatcd in Chapter 6.

If it turns out that other features besides [voice] and L tone are essential to conso-
nant-tone interaction, then the Multiplanar model can only deal with a subset of the pho-
nological data. But if it tumns out that features like [sonorant] are not relevant to conso-

nant-tone interaction in the active phonology of any language, then the Multiplanar model
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can account for all cases of consonant-tone interaction. Furthermore, if it turns out that
the interaction of tone with voiceless obstruents has to be explicitly formulated, then the
use of a privative voicing feature is not possible, and the Multiplanar approach is again
compromised. In this chapter, it is argued that the cases that appear to pose a problem for
the Multiplanar model need not be accounted for in the active phonology of their lan-
guages. In so doing, I make a distinction between lexical effects which may be codified in
morpheme structure effects and phonalogical effects which involve some kind of activity
in the phonology as evidenced by alternations.

5.2 KANAKURU

Kanakuru is a Chadic language with a two-tone system. According to the analysis
in Newman 1974, the content words of Kanakuru have either H, HL or LH lexical tones.
Nouns, adjectives and adverbs have either H or HL underlying tones, while verbs are
postulated to have either-HL or LH underlying tones. The underlying tone pattern in
verbs is predictable when they are obstruent-initial and unpredictable when they are sono-
rant-initial. Contrary to the phonetically expected pattern of L after voiced and H after
voiceless obstruents, the postulated underlying tone patterns of verbs in Kanakuru have
fexical effects involving H after voiced obstruents and L after voiceless obstruents. If the
initial obstruent is voiceless, implosive or a prenasalized stop, as in (2a), the underlying
tone pattern‘is LH. It is interesting that this set of consonants would not be characterized
in terms of [-voice], but could possibly be characterized by the absence of a [voice]
specification. If the initial obstruent is voiced, as in (2b), the underlyiné tone pattern is
HL. If the initial segment is a sonorant, as in (2c), the underlying tone may be either HL
or LH. Surface exceptions to these generalizations occur quite often, and verbs of the

form GVV do not conform to them at all.

110

(2) Kanakuru (Newman 1974)
a. tipeé ‘to send’ papé ‘to flay’
shéni ‘to remember’ d3mi ‘to be able’

6ibiré ‘to crack’
b. dapé ‘to collect’
jop3le ‘to tumble’

c. adé  ‘to eat (meat)’ a  ‘todip out’
hikiré ‘to disperse’ lapsré ‘to hold down’
maané ‘to return’ muulé ‘to smooth’
ndaré ‘to dry’ niimé  ‘to repair’
wipé  “to sell’ witbé  ‘to knot’

It is important to note the abstract nature of Newman’s analysis of Kanakuru
verbs. Tone patterns vary depending on context and stem type. Extrapolating from New-
man’s data and generalizations, there are two basic tone patterns. We could call them H
and L patterns, with the L pattern found consistently with voiced obstruents. Within any
pattern, as Newman makes clear, there is a low verb tone pattern (LoVTP) and a high
verb tone pattern (HiVTP). There are also four stem types. The mono-stem, which is
monosyllabic and completely lacking from the examples in (2), does not display a surface
pattern with a L after voiceless obstruents and a H after voiced obstruents. The i-stem,
which include all polysyllabic verbs ending in -i, do not display a surface pattern with a
L after voiceless obstruents and a H after voiced obstruents. The e-stem, which includes
all polysyllabic verbs ending in -e or -o, do display the relevant surface pattern, but only
in final position in the LoVTP. Likewise, the p-stems, consisting of a verb root and a
bound pronominal stem, display the reevant surface pattern only in final position in the
LoVTP. Thus, only e-stems and p-stems display the relevant tone patterﬁ on the surface,
and then the only consonant-based difference in tones arises in one specific context: final

position with LoVTP. Based on information drawn from Newman, the overall patterning

- is explicitly laid out in (3).
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3) Monoverbs i-stems e-stems & p-stems
Voiced Obstruent Initial:

LoVTP final L LH HL

LoVTP nonfinal L L LLL
HiVTP final ? HH HL

HiVTP nonfinal H! HH! HH!

Voiceless Obstruent Initial: (includes implosives and prenasalized stops)

LoVTP final H LH LH

LoVTP nonfinal L LL LL

HiVTP final H HH HH

HiVTP nonfinal H HH HH

The tonal contrast in the verb stems is real, but it is not as robust as might be ex-
pected. There are 75 voiced obstruent-initial verbs in Newman’s data. Although all 75
form p-stems, which exhibit the contrastive HL pattern, 28 of the 75 are otherwise i-stems
or monoverbs, which do not have any contrastive H following the voiced obstruent. In
fact, it turns out that the monoverbs have contrastive L tone following voiced obstruents
and contrastive H tone following voiceless obstruents in the only position where the con-

trast exists on the surface, ie. in final position in LoVTP.

(4) Kanakuru Monoverbs finally in LovTP (Newman 1974)

(nd) thi ‘Tate it’ (nad) gai ‘[ forbade it’
(mdn) 'tia  ‘weate it’ (mn) gia  ‘we forbade it’
dée ‘to grind’ bui ‘to shoot’

kéi ‘to catch’ dée “to finish’

The i-stems do not contrast in their initial tones regardless of their initial conso-
nants. They are shown in LoVTP final position where they are always LH-in (5).
(5) ashifi ‘he stole it’ a bani ‘he knows it’

a dshi ‘he built it a gdmi ‘he filled it’

The e-stems and p-stems show the relevant contrast, but only in LoVTP final po-

sition, as in (6).

'L-L indicates a L tone on the stem with a floating L tone following.

2 No information on the surface tones of monostems in final position in HiVTP is given in Newman 1974.
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(6) atiké  ‘hehid (i)
36316 ‘he tricked (it)’
ashinnd ‘he stole from me’

bémb3lé  “he scraped (i)’
gdm-nd  ‘he filled (it) for me’

There are lexical exceptions to the generalization about underlying tone patterns
in verbs. The full list from Newman’s word list is given in (7). All involve voiceless ob-

struent initial or implosive initial verbs.

(7 /6 B3R ‘tosay’ 6ai “to fail’
/dl  déebé ‘to dip outst. dok3le  ‘to become tangled’
1/ téeré ‘tolineup’ tingdle ‘to stir’
/x/  kdaré ‘to encircle’ kile  ‘to look after’

Once the static lexical tone pattern has been identified, the alternations that actu-
ally occur make no reference to the nature of the initial consonant. A sonorant-initial verb
with underlying HL tone pattern acts no differently than an obstruent-initial verb with the
same tone pattern. Likewise, a sonorant-initial verb with underlying LH tone pattern-acts
no differently than an obstruent-initial verb with a LH tone pattern..

8  shifi ‘steal’ i-stem
a shiri ‘he stole it’ LoVTP final
nd shit ggm ‘I stole a ram’ LoVTP nonfinal
2 shin-nd Ayim ‘he stole money fromme’  LoVTP nonfinal p-stem
gomi ‘il i-stem
4 gami ‘he filled it’ LoVTP final
ni gdmbéle ‘I filled a bag’ LoVTP nonfinal
a gdm-nd “he filled it for me’ LoVTP final p-stem
lake ‘untie’ e-stem
a laks “he untied (it) LoVTP final
a lakeé né ‘he untied me’ LoVTP nonfinal
jobe ‘wash’ e-stem
~2jobejokd  ‘he washed a cap’ LoVTP nonfinal

2jOoB6-no jokd ‘he washed acap forme’  LoVTP nonfinal p-stem

It is to be presumed that the same is true of the lexical exceptions in (7) although
there is little real data to.demonstrate this. 64le does pattern with other HL verbs and in
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contrast to LH verbs in forming a verbal noun 64/i ‘talking’ with a HL tone pattern rather
than a HH tone pattern. Thus, alternations never depend on the nature of the consonants
present but rather they depend on which underlying tone pattern is present.

Several characteristics of the anomalous pattern exemplified by Kanakuru can be
identified. The consonant-tone interaction of this sort of pattern is phonetically and
crosslinguistically unnatural. In addition, the interaction is confined to one morphological
class. In the case of Kanakuru, that class is verbs. Furthermore, in this sort of case, there
is no evidence for phonologically active consonant-tone interaction. What we want to say
about this kind of pattern is that there are lexical regularities that have little bearing on the
actual phonological component of the grammar. The Multiplanar representation has
nothing to say about these cases and it should have nothing to say.

5.3 PODOKO

Another Chadic language, Podoko, spoken in Cameroun, has an unexpected con-
sonant-tone interaction in verbs similar to that of Kanakuru in that some verb classes are
characterized by a HL tone pattern which is correlated with the presence of an initial
voiced obstruents. Swackhamer 1991 divides Podoko verbs into six tone classes, four of

which involve a linked (as opposed to floating) H tone.

9 Class1 LL
Class 2 LL + floating H
Class 3a HL - (voiced obstruent initial)
Class 3b LH (initial is not a voiced obstruent)
Class 4a HL + floating H (voiced obstruent initial)

Class 4b LH + floating H (initial is not a voiced obstruent)

In these four classes with linked H tones (classes 3 & 4), voiced obstruent-initial verbs
are HL in tone, as in (10), while verbs with any other initial consonants are LH in tone, as

in (11). In Podoko, prenasalized stops are treated as voiced obstruents.

114

(10) basla ‘castrate’ dagara ‘repair’
ditfa ‘blunt’ dzaba “become ill’
gira ‘try’ bita ‘fan’
gwavata ‘cook beans’ vala ‘run, hurry’
zala ‘drag’ zla ‘help’
mbite “catch disease’ ) Yndziima ‘soak’
ngwa ‘want, like, love’ ngdla ‘prevent’
dbgoza ‘flow abundantly’ ndsha “‘become fat’
valana ‘scold severely’ mbbla “depart, send’
ngwalma ‘get better, cure’

(11) basa ‘tolerate, endure’ usi ‘confuse’
dika ‘squeeze together’ masla ‘leave’
piya “hold, take hold of’ fikwa “‘whistle’
pava ‘arrive’ takada ‘calm’
tsakala ‘beg’ tsifa ‘dampen’
tsufa ‘pay homage to’ kafa ‘pay
kwama ‘slander’ suda ‘poison’
ratsa ‘cut several times’ hwalaba ‘stir up’
motada ‘lick, lap’ madaha ‘decorate’
Yparaka ‘jump, bound’ usala “look for’
toda pour, draw (liquid)’ naki ‘see, look’
Yoz ‘prick, pierce’ tsarva ‘run away’
hwalva “‘make a loud noise’ motsod3ka  ‘shine’
maza ‘be in superfluity’

Note that in LH verbs with more than two syllables the placement of the H tone is not
predictable. Sometimes the non-initial H surfaces on the second syllable, as in hwalaba
‘stir up’ or madiha ‘decorate’, and sometimes it surfaces on the third syllable, as in
matadz ‘lick, lap® or matsadska ‘shine’. It is therefore clear that the tone pattern cannot be
mapped onto the verb by some consistent algorithm, and this supports an analysis in
which the H tone is underlyingly associated to the mora on which it surfaces.

This consonant-tone interaction is déf’med as lexical rather than phonological be-
cause it is static, reflecting underlying tone patterns rather than tonal activity. Not only

are there no alternations, but even the static relation between obstruents and tone is not
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consistent for all verbs. With verbs of classes 1 and 2, shown in (12), where no linked H

is present, tones act no different after voiced obstruents than after other consonants.

(12) baka “do, happen’ para ‘wash’
tapa “taste, do a little’ tsawa ‘reach, arrive at’
futa ‘blow’ wala ‘speak’
dzama  ‘think’ vusa ‘put in ashes’
ngwada ‘tie, bind’ gasa ‘take, catch’

Furthermore, non-initial voiced obstruents have no effect on tone, as shown in (13). In
(13a), voiced obstruent initial verbs with the HL tone pattern show no variation when
medial consonants are voiced obstruents. In (13b), this lack of variation is seen for verbs

without initial voiced obstruents characterized by the LH tone pattern.

(13) a. Class 3a (HL)

daka ‘to wall together’  ddga ‘enrich’

dzidaha ‘to decorate’ gbgazla - ‘to lose heart’

b. Class 3b (LH)

oza ‘spoil, destroy’ basa ‘tolerate, endure’
kwozldhwa  ‘stretch’ kwaslaha ‘cough’

slongad? ‘choke’

At the same time, there is an expected consonant-tone interaction, that is inter-
preted by Swackhamer as allophonic. In her analysis there are two L tones, the higher
variant which she calls L1, and the ‘downstepped’ variant which she calls L2. After the
sequence of a H tone plus a depressor consonant, L2 occurs (though there is also gram-

matical downstep). In (14), L2 is marked with a grave accent, and L1 is feft unmarked.

(14) ndavi ‘ask’ vs.ndbla ‘cut’ vs. (presumably) *nduva ‘lessen’

Thus, the presence of a voiced obstruent is a necessary but not a sufficient condition for
tone lowering. It would be possible to account for this contrast as being due to a L tone

after a H being higher in pitch than elsewhere, while a voiced obstruent would have the
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characteristic of cancelling out the effect. But evidence for such an account is not avail-
able.

There are several arguments for the tone pattems in Podoko, as in Kanakuru, be-
ing accounted for in terms of lexical distribution patterns and not in terms of the active
phonology of the language. Again we find static underlying tone patterns that happen to
refer to the voicing status of a preceding consonant, but no evidence of tone alternations

that are sensitive to the nature of consonants.

54 EwWE

Ewe is a Kwa language spoken in Nigeria. The Peki and Kpando varieties of Ewe
have been described in Ansre 1961, Stahlke 1971 and Smith 1968 and the data from these
descriptions is used here.

Ewe has been frequently cited in the literature on consonant-tone interaction
(Hyman 1973, Hyman & Schuh 1974, Peng 1993, Odden 1995, and others). Although
Ewe is cited most often for the interaction between voiced obstruents and L tone in
monosyllabic noun tone patterns, and it is cited in Odden 1995 also for the unexpected
correlation between obstruents in general and L tone nominal prefixes, the situation is
even more complex than that. It not only seems as if there is interaction between voiced
obstruents and tone in some contexts and between obstruents in general and tone in other
contexts, but also there is some indication of voiceless obstruents and sonorants pattern-
ing together as well as voiced obstruents and sonorants patterning together in tone inter-

actions.
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(15) Pattern Together To the Exclusion of | In the following case
voiceless obstruents & voiced obstruents initial tone of C-initial mono-
sonorants syllabic nouns
voiceless obstruents & sonorants initial tone of V-initial mono-
voiced obstruents syllabic nouns
voiced obstruents & voiceless obstruents | a. imperative sg. tone pattern
sonorants b. transparent to L spread

¢. falling tone of preceding
high verbs

d. nominal tone pattern after
high verbs

Ewe is a problem case because it seems to require participation of the feature
[sonorant] in consonant-tone interaction in order to deal with noun prefix effects. How-
ever, the feature [sonorant] is not an essential participant in consonant-tone interaction in
any other language. Moreover, if the consonantal features with which tone interacts can
be chosen randomly, then the importance of the feature [voice] and the approach that this
importance leadé‘ to, ie. the Multiplanar approach, are not justified.

Ewe poses still another problem for the Multiplanar approach. Stahlke 1971 has
observed that in monosyllabic nouns, voiceless obstruents appear to block the spread of
L. The Multiplanar approach entails the assumption that voicing is represented by a pri-
vative feature which is realized on voiced obstruents and, in some languages, on sono-
rants. Given this assumption, there is no way that voiceless obstruents can act as blockers
to the exclusion of voiced obstruents. A similar phenomenon in Ngizim (see chapter 2)
has been accounted for in terms of the conditioning of L Spread by the presence of a
L/;/oice feature on sonorants and voiced obstruents. This analysis is not workable for Ewe
because L Spread occurs across many voiceless obstruents, demonstrating that [L/voice]
is not necessary to trigger the spread. If voiceless obstruents are capable of biocking L
Sprea& and this can best be accounted for in terms of consonantal features, then voicing
must be represented with a binary feature. But it is highly plausible in Ewe to account for
the apparent blocking effect in terms of an underlying M tone that is prelinked to the
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relevant nouns. Thus, Ewe is actually like Kanakuru and Podoko in that the apparent cor-
relations between consonant and tone are actually best accounted for by underlying tonal
specifications, though a more complicated version. The lexical regularities are in the lexi-

con and the tones that are lexically specified account for the patterns that emerge.

5.4.1 Ewe Consonants and Tones

Before looking at consonant-tone interaction in more detail, it is important to
know what the consonants and tones of the language are. Consonants in Ewe have been
classified into three sets which correspond to the voiced obstruents, the voiceless obstru-
ents and the sonorants. They have been so classified because of the tonal behavior of sur-

rounding vowels, which we examine further below. The consonant inventory is given in

(16).

(16) Consonant Inventory
o Bi- Labio- | Dental | Alveolar | Retro- | Palatal { Velar | Labio-
labial | dental flex velar
Obstruents | p, b t,d q k,g |kp,gb
0,8 |fv ts,dz |s,z x, h
Sonorants | m n ny ]
w Lt y ¥

Note that k represents a voiced velar fricative and y represents a velar sonorant.

(17) h=voiced velar fricative
¥ = velar sonorant

It is generally agreed that the dialects of Ewe which I deal with here have three
phonologically distinct surface tones: H, M and L. The notation in (18) is used. I take the
position that all three tones are found in underlying representations and, furthermore, that

tone can be underlyingly unspecified.
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v H
v M
v
v

18
L
unspecified

Ewe has been analyzed (Ansre 1961) as a two tone language that has two allo-
tones for the nonhigh tone. That translates into two underlying tones (high and nonhigh)
and three surface tones (H, M, L). There are reasons to reject such an analysis, which
Stahlke 1971 does. His most convincing argument is that the presence of L and M tones,
though often predictable, must sometimes be lexically marked. He cites the numerals,
whose initial tones are not predictable. The initial tones in the words &ve ‘two’ and ade
‘six’ provide an example in which M and L do contrast. Since the initial tones in these
two words both precede a voiced obstruent and a final L tone, the distinction between
them must be represented underlyingly because the initial tone cannot be predicted from
its phonological environment.

There is also evidence for floating M and L tones, which suggests the need -for
both of these tones in the tonal inventory. However, it has been assumed by those who
espouse the two-tone approach, that the ‘basic’ tone is M and that the application of tone
lowering rules result in surface L’s. Both floating M and L tones occur before nouns in
FEwe. Furthermore, there is a grammatical L tone in the imperative (see Chapter 2) which
is not affiliated to any tautomorphemic segmental material. As Stahlke points out, there is
no good reason to postulate a floating M tone that invariably lowers to L by a morpho-
fogical rule that must read something like ‘lower the nonhigh tone to L when it is the im-
perative morpheme’. The alternative solution, that L tone is basic and tone raising rules
result in M tones is also unduly complicated. It requires morphological rules referring not
only to nouns, but specifically to monosyliabic nouns with initial sonorants. In any case,
although M and L tones can be predicted in many contexts, the basis for the prediction is
not consistent. Thus, one can predict the tone preceding a monosyllabic noun stem based
on whether the initial consonant is an obstruent or a sonorant. But elsewhere, after the

initial consonant of a monosyllabic noun for example, the L occurs after a voiced obstru-
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ent and the M occurs after any other segment. Postulating contrastive tones underlyingly
allows for an account without complicated morphologically based tone rules.

Thus, I take the position that Ewe is a three tone language underlyingly, with M
being the default tone. As it happens, surface M tones are often unspecified underlyingly,

but this is not always the case.

5.4.2 Ewe Nouns

There are at least four kinds of nouns in Ewe. There are consonant-initial mono-
syllabic nouns (19a), vowel-initial ‘monosyllabic’ nouns (19b), polysyllabic monomor-
phemic nouns (19¢) and compound nouns (19d). The consonant-tone interaction which
will be described here concerns only the monosyllabic nouns. Note that the assumption
that VCV nouns are monosyllabic is in keeping with work by Downing (1998) and Od-
den (1995b) on the anomalous behavior of onsetless initial vowels. More specifically, it is
assumed here that the initial vowels of these nouns are moraic but unsyllabified. Justifi-

cation for calling them monosyllabic comes from the fact that they pattern with CV

nouns.
19) a be “thatch’

b. azi ‘egg’

c. kivia ‘laziness’

d de-haa ‘palm wine’

5.4.2.1 Consonant-Initial Monosyllabic Nouns

In consonant-initial monosyllabic nouns, voiced obstruents act alone to the exclu-
sion of voiceless obstruents and sonorants in always having an initial L tone after the
consonant. There is a contrast between voicéd obstruent initial nouns and other nouns in
contexts where the M surfaces on the other nouns. This M fails to surface phrase finally
in the Peki dialect. In the Kpando dialect it always surfaces.
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(20) C-initial monosyllabic nouns: .
initial L initial M initial H

voiced obstruents yes no no
voiceless obstruents yes yes yes
sonorants yes yes yes

As shown in (21), monosyllabic nouns beginning with a voiced obstruent have two sur-
face tone patterns. Either they have a level L tone (21a) or they have a tone that rises
from L (21b). The only exceptions arise when these nouns are compounded or when they

form a phrase with a possessive pronoun.

{21) Voiced Obstruents Initial Monosyllabic Nouans

a. be ‘thatch’ da ‘snake’
gi  ‘money’ ghé  “voice’
dzo  ‘fire’ Bi “blood’
vi  ‘“fight’ ha  ‘pig’
gli®  ‘jaw dzé  ‘quarrel’

b. dz66 ‘hom’ bad  ‘mud’
pit  ‘drum’ 5 ‘pot’

Monosyllabic nouns beginning with a voiceless obstruent have three contrastive patterns.
The M pattern emerges in both Peki and Kpando when there is a following H tone. The
other patterns are level H and a rise from M to H.

(22) Voiceless Obstruent Initial Monosyllabic Nouns

a ©la ‘theyam’ kild ‘therope’
kpd 12 ‘the club’ tsila ‘the water’
fila ‘thesea” x3ld ‘the fish trap’

b. tit ‘gun’ ké  ‘sand’
kpé  ‘stone’ fa ‘bone’
sd ‘horse’ xa “broom’
c. péé  ‘chisel’ @06  ‘guinea corn’
© fii  ‘digging stick’ t66  ‘mortar’

Monosyltabic nouns beginning with a sonorant exhibit the same contrastive tone patterns

as those beginning with a voiceless obstruent.
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(23) Sonorant Initial Monosyllabic Nouns

a. [a%1a ‘the animal’ mo 14 “the face’
nyila ‘the cow’ yela ‘thesun’

b. 16 ‘crocodile’ md  ‘road’
nt  ‘thing’ gs  worm’
wh  “flour’ yi “cutlass’
¥é ‘white clay’

c. niil  ‘mouth’ I8¢ ‘bridge’
yaa  ‘air’

A summary of the contrastive tone patterns of these nouns is given in (24) where D repre-
sents a voiced obstruent, T represents a voiceless obstruent and R represents a sonorant.
In one context, there is a contrast between two kinds of D¥{ nouns which leads Stahlke
1971 to postulate an underlying contrast between D¢ and DVV nouns, but that is beyond
the scope of this paper. In any case, the pattern presented here for consonant-initial nouns
is what we generally expect in consonant-tone interaction. Voiced obstruents alone have

an effect on tone and that effect involves either the presence of a following L or the

avoidance of a following H.
(24) Summary of Patterns: Dv TV RV
v RV
Dwv TV RV

5.4.2.2 Vowel-initial ‘monosyllabic nouns’ (noun prefix effects)

With vowel-initial monosyliabic nouns, an anomalous patterning of tone in rela-
tion to consonants presents itself. Voiced and voiceless obstruents, the natural class de-
fined by [-sonorant], appear to pattern together in triggering a tonal effect. This would
suggest that the feature [-sonorant] interacts with tone. Yet this pattern seems unique to
Ewe. Another oddity is that the tone affected precedes the consonant. Phonological sur-
veys and phonetic studies concur that the tones affected by consonants should, and in fact

otherwise always do, follow the consonants.
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(25) V-initial monosyliabic nouns:
initial L initial M initial H

voiced obstruents yes no no
voiceless obstruents yes no no
sonorants no yes no

The relevant tone is found on the initial vowel of vowel-initial monosyllabic nouns. It is
L before obstruents, be they voiced (26a) or voiceless (26b), and it is M before sonorants
(26¢). The reader will note that the tones following the first consonants are the same as

for consonant-initial monosyllabic nouns.

(26) V-initial Monosyllabic Nouns

a. ahald ‘the wine’ a-gola  ‘the pine tree’
3-gbad ‘plate’ a-zi ‘egg’
a-d5 ‘squirrel’ a-dod ‘tooth’

b. afi - ‘tree’ a-fi ‘ashes’
a-sila ‘the market’ a-fila ‘the mouse’
akpia  ‘fish

c. &l ‘sheep’ a-nyl ‘bee’
a-bla ‘the sleep’ a-méld  ‘the person’
a-maa ‘greens’ a-wit “shizt’
ane ‘rubber’ a5 ‘wrist’

Another similarity between consonant-initial and vowel-initial nouns is that
voiced obstruents and voiceless obstruents are preceded by a L tone and sonorants are
preceded by a M tone when a toneless verb precedes the noun. In (27a), the underlined
nouns with initial voiced oi)struents are preceded by underlyingly toneless verbs that are
realized with a L tone. In (27b), the underlined nouns with initial voiceless obstruents are
preceded by toneless verbs that are also realized with a L tone. In (27c), the underlined
nouns with initial sonorants are ;;receded by toneless verbs that are realized with a M

tone. Note that in all cases, the initial consonant of the verb has no effect on its tone.
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(27)Toneless verbs before nouns -

a. wo wil dzati 1a they killed the lion
wodazéla they threw the pot
wo olé dzata 1a they bought the lion

b. wowilishla they killed the horse
wodisila they threw the horse
woplésila they bought the horse

c. wo wii nyi 12 they killed the cow
wodanyila they threw the cow
woplenyild they bought the cow

The possible surface tones of monosyllabic nouns in contexts where contrasts are not
neutralized are given in (28). The tones given are realized on vowels before and after the
initial consonant, represented by the period [.] in the following.

(28) voiced obstruent LL L1LH
voiceless obstruent LM LH L.MH
sonorant MM MH. M.MH

‘We can discern a number of lexical regularities in monosyllabic nouns. The initial
tone is predictable; the initial vowel, where it is present, is always [a]; and all contour
tones are rising. These regularities have led Ansre 1961 to call the final H of the contour
tone a suffix, and they have led Stahlke 1971 to call the initial vowel and the initial tone a
prefix. However there is no functional or semantic content to either the so-called suffix or
the so-called prefix.

Other aspects of the nouns are unpredictable. The presence of an initial vowel is
unpredictable; the pr&seﬂce of a final H is unpredictable; and the tone after a sonorant or a
voiceless obstruent is unpredictable, at least in terms of whether it is H or not. In the case
of H tone, it has always been a choice to treat this as underlying. It is not unreasonable to
consider the initial vowel of a noun, where it exists, to be underlyingly present as a part
of the noun root itself. It is equalily reasonable to consider the final H to be part of the un-
derlying tone pattern. Calling it a suffix does not add anything to our understanding of the

phonology of Ewe or improve the analysis in any way.
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We have a number of choices about what we prefer to call underlying and what
we prefer to derive by some phonological operation. We also have choices about whether
we prefer to call some element part of the noun root or morphologically separate from it.
It has been the choice in earlier accounts to analyze the tones and initial vowel of VCV
nouns and the floating tone before CV nouns as prefixes. The consequence of that choice
is that the fact of there being a prefix containing segmental material must be noted in the
lexical entry of any noun. Yet including that segmental material as part of the noun itself
would be no more complicated. The fact that only a is found as an initial vowel in nouns
may be accounted for in terms of prefixation historically, but this does not make any dif-
ference in a synchronic account. Another consequence of analyzing the initial vowel as a
prefix is the need for complicated morphologically based rules. If we take the example of
the noun agbad ‘plate’ in this kind of approach, the noun root must be lexically marked
as [+Pfx] and [+Sfx] since it has initial & and a final H. In the grammar, a series of rules
must apply to derive the predictable elements that are not present lexically. There must be
a rule which inserts @ before [+Pfx] nouns. There must be a rule that inserts a H on
{+Sfx] nouns. There must be a rule that lowers the nonhigh tone on the prefix to L before
a [-sonorant] consonant. There must be a rule that spreads that L tone to the mora after a
voiced obstruent. If the word were akpaa ‘fish’, then the final rule would be blocked be-
cause L could not spread to the mora after an initial voiceless obstruent just in case the
word involved is a noun. It bears emphasizing that the operation of L spreading in Ewe is
not sensitive to morphology. It is only the blocking of L spreading that could possibly be
defined in terms of the morphological category ‘noun’ and the phonoiogical category
*voiceless obstruent’. Thus, there are problems with this approach. It entails prefixes and
suffixes with no sernantic content to account for phonological realizations that are merely
lexically regular in some way. It also requires rules that refer to features like [+Noun].
These problems can be avoided in an approach that allows initial tones, whether floating
or associated to the initial vowel in VCV nouns, to be lexically marked and allows final H
tones to be lexically marked as part of the underlying tone pattern. In this sort of ap-
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proach, the lexical entries for agbad ‘plate’ and akpaa ‘fish’ would be the same as their
surface forms except that the tone after the voiced obstruent in plate need not be underly-
ingly present because an independently needed rule of L Spread would easily account for
it. This approach, which I adopt, resolves the problems of anomalous consonant-tone in-
teraction because the tones that are tied to the presence of an obstruent vs. a sonorant are
statically distributed in the lexicon and not derived in the grammar.

More explicitly, I assume the underlying patterns for monosyllabic nouns and
their surface derivations as presented in (29). Two operations are needed: L Spread, dis-
cussed in the next section, and defautt fill in of M tone on tonally unspecified moras.

(29) voiced obstruents  voiceless obstruents sonorants
nonhigh: “ev—> eV “ev cv—> eV
“vev —» vev Vv > vev vev —> Vev
. . .
high: cv cv
“vev = vev vev — eV
contour: “evv —> cvV “evv cVV — eV
* vevi —> vevv “VCT —> VeV vevv — Ve

5.4.2.3. L Spread

L Spread is a phrasal phenomenon in Ewe in which a L spreads in both directions
until it reaches a H tone or a voiceless obstruent. If it were any voiceless obstruent that
blocked L spread then this might constitute a case of voiceless obstruents blocking tone
spread, something which would provide counterevidence to a privative theory of {voice]
which is a central assumption in the Multiplanar approach. However, the voiceless ob-
struents that appear to block L spread are a very limited group.

L Spread is bidirectional. In the data in (30), L spreads leftwards over voiced ob-
struents and sonorants. In (30c), L spreads to the vowel afier the voiceless obstruent in A

“steal”. This is expected since verbs are toneless and take on the tones of following nouns.

127



(30) L Spread (leftward)

aame eve —» a-méévé ‘two people’
people two

b.awu géde —> a-wigede ‘many dresses’
dresses many

c.ame fi dzi 1A -» améfidzila ‘a person stole the egg’
person steal egg the

d.ame wu afi A—>améwi afila ‘a person killed the mouse’
person kill mouse the (Stahlke 1971)

When L spreads to the right, there is no difference in its behavior. In (31), L
spreads to all toneless moras, including that following the voiceless obstruent of fi
‘steal’.

(31) L Spread (rightward)

ado fi alh 14— adofialala ‘a squirrel stole the meat’
squirre]l steal meat the

Despite the behavior of voiceless obstruents in verbs, nouns appear to block the spread of
L. In (32), L is blocked from spreading to the vowel following the voiceless obstruent in
4fi ‘mouse’, despite the presence of a L tone on the following word. Elsewhere in the
sentences, L spreads as expected. Apparently the blocking of L Spread is only reported by
Stahlke and the only examples he gives, all reproduced here, involve the word afi. Still
the implication in Stahlke that at least in the Kpando dialect, this behavior is characteris-

tic of all monosyllabic nouns with an initial voiceless obstruent.

(32) Failure of L Spread
aame wu ifi 1A > dméwuafila ‘a person killed the mouse’
person kill mice the
b.afi A azila — #ifidzild ‘a mouse stole the egg’
mouse steal egg the
c.afi eéve - afieve : ‘two mice’
mice two

There are two significant points to be made about the apparent blocking of L
Spread by voiceless obstruents. This blocking only occurs in nouns, and yet the process is

a phrasal one. Furthermore, the blocking occurs even when there’s no intervening voice-
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less obstruent since a M tone following f does not lower before a following L. This is il-

lustrated in (33).

[-voice] [-voice]
(33) a II., b. L
afi afi e(r e

If it were indeed the case that voiceless obstruents were blocking L spread, then
one way of explaining the blocking by a non-intervening voiceless obstruent would be in
terms of the spread of a tone from the consonant to the following vowel. In this case, we
would have to consider M tone the counterpart of voicelessness. However, there is no
reason, crosslinguistically or phonetically, to think that that is the case. On the other
hand, the idea that the presence of 2 M tone on the relevant nouns blocks the spread of L
tone is the most sensible account of the blocking effect, although the M tone need not be
related to the presence of the voiceless obstruent in any active sense. We already have
evidence that there are underlying M tones in Ewe. It is not illogical to assume, and the
most sensible interpretation of the data supports the assumption, that nouns with voice-
less obstruents have underlying M tones. This explains the failure of L to spread to these
sites in all situations, and it accounts for the fact that voiceless obstruents in verbs, which

are underlyingly either toneless or high in tone, never block L spread.
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CHAPTER 6

PHONETIC EFFECTS OF CONSONANTS ON TONE AND
IMPLICATIONS FOR THE FEATURE {L/VOICE]

6.1  INTRODUCTION

This chapter focuses on the phonetic effects of consonants on pitch. The primary
effect, the best documented and the most prevalent, is one of consonant voicing on pitch.
Other consonantal effects have been postulated and will be mentioned, but they are not
substantially documented. There is some documentation of the effect of breathy voicing
being more pronounced than that of plain voicing.

Consonants affect pitch either by raising or lowering the pitch of a following
vowel. The effect of a given consonant on pitch is determined by the laryngeal properties
of the consonant. For example, raising is caused by voiceless obstruents, while lowering
is caused by voiced obstruents. The importance of laryngeal factors is a straightforward
result of the fact that the larynx constitutes a common articulator for both consonant
phonation and pitch. The classic consonants involved in pitch effects are voiced and
voiceless obstruents, but we might also expect phonetic effects involving breathy voiced
consonants and creaky voiced consonants as well as some kind of contrast between aspi-
rated and unaspirated consonants. In addition, the laryngeal consonants ? and k interact
with pitch on a phonetic level. An interesting challenge is posed by implosives, which are
phonetically voiced but have an effect similar to that of voiceless obstruents.
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In view of the importance of voicing in determining the pitch effects, an examina-
tion of the concept of voicing, especially in terms of what phonetic parameters corre-
spond to the phonological notion of a voiced segment, is relevant. Traditionally, the
definition of phonological voicing has identified vibration of the vocal folds as the pri-
mary phonetic correlate. This definition can readily be found in the literature. For exam-
ple, Fant 1973 defines the feature voice simply as “vocal fold vibrations’ (p. 26). Clark &
Yallop 1990 summarize definitions of the feature voice in their Appendix 2. Their sum-
mary of the Jakobson and Halle 1956 definition of voice gives the articulatopy (in con-
trast with acoustic) description as ‘vocal cord vibration’ (p. 364). Their summary of the
Chomsky & Halle 1964 definition of voice reads ‘vocal cord vibration (induced by ap-
propriate glottal opening and airflow)’ p. 366. The inadequacy of such a definition has
been widely recognized and is made clear when careful definitions are given which take
into account the resistance of stop consonants to phonetic voicing. From a perspective
that takes into account consonant-tone interaction, phonological voicing is better defined
in terms of a laryngeal configuration which may or may not entail vocal fold vibration
during the consonant but does produce an effect on the following vowel.

Armed with the knowledge that consonants do have predictable effects on pitch,
we need to understand the reason for the interaction observed. To this end, three major
theories are considered which address the mechanisms by which pitch effects are pro-
duced and how these are related to the laryngeal configurations needed for the conso-

nants.

6.2  PHONETIC EFFECTS OF CONSONANT VOICING ON FUNDAMENTAL FREQUENCY

As in the phonology, the phonetic éffects of consonants on pitch are related to
their laryngeal qualities rather than to consonantal characteristics of place and manner.
Phonetically, voiced obstruents are correlated with lowered pitch and voiceless obstruents
are correlated with raised pitch. The phonetic effects of obstruents on pitch suggest that

voiced and voiceless obstruents should both cause phonological effects. Sonorants, which
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tend to remain neutral in their phonological and historical effect on vowel pitch, may also
have a consistent phonetic effect on the fundamental frequency of a following vowel. All
of these effects occur in both tonal and nontonal languages; the difference being that the
consonant-induced perturbations are shorter in duration in tone languages. Gandour 1974
finds that the consonant-induced perturbations extend for 30-50 ms. into the vowel in
Thai and Hombert 1978 finds that they extend for 40-60 ms. in Yoruba compared to a
duration of approximately 100 ms. for English.

Early studies indicate that vowels after voiced obstruents have a lower average
frequency than vowels after voiceless obstruents. The results of three studies in which the
average fundamental frequency (in Hz.) of vowels is measured after voiced and véiceless
consonants, in (1), demonstrate the correlation of voiced obstruents with lowered pitch

and voiceless obstruents with raised pitch.

(1) Fundamental Frequencies (in Hz) of Vowels as a Function of the Preceding Conso-

nant as Determined by Three Studies (from Hombert 1978)

p t k b d g
a. House & Fairbanks 1953 127.9 127.1 1272 1209 120.6 122.8
b. Lehiste & Peterson 1961 175 176 176 165 163 163
c. Mohr 1968 130.7 129.8 131.1 125.1 1248 125

House & Fairbanks 1953 use nonsense syllables with English-speaking males. In
their results, voiced fricatives and nasals (2) pattern with voiced obstruents (1a) in their
effect on the fundamental frequency of following vowels. All of the voiced consonants
are followed by a vowel with average fundamental frequency between 120.6 and 123.2
Hz. Note the overlap between the voiced stops with g at 122.8 Hz. and ‘the voiced non-
stops (i.e. v, z, n). There is no overlap with voiceless stops, which cause a pitch effect on
the vowel between 127.1 and 127.9 Hz. Voiceless fricatives are intermediate in their ef-
fect, with fundamental frequency values from 124.3 to 126.1 Hz. House & Fairbanks
point out that the values for fundamental frequency of vowels after all voiceless conso-

nants (with the exception of f) are higher than the values after all voiced consonants.
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@) v z s m n f s
1222 1226 1232 121.8 1243 126.1

House & Fairbanks find that voicing affected not only fundamental frequency but also
duration and relative power (another term for intensity/amplitude; measured in dB).
Voiced consonants are followed by vowels that have lower fundamental frequency,
longer duration and greater relative power.

Lehiste & Peterson 1961 use CVC words with six speakers of American English
(one speaker was the main subject, the other 5 served as controls with a smaller corpus).
As in House & Fairbanks 1953, voiced fricatives and nasals with values from 155 to 169
Hz. pattern with voiced stops with values from 163 to 165 Hz. But in this study, voiceless
fricatives with values from 173 to 175 Hz. pattern more closely with voiceless stops with

values from 175 to 176 Hz., as in (3).

(3)  Stops b d g p t k
165 163 163 175 176 176

Fricatives v z f s

155 169 173 175

Sonorants m n r ! y w

162 161 166 164 164 167

Lehiste & Peterson also conclude that consonants have no consistent effect on the funda-
mental frequency of a preceding vowel.

Where the early studies measure the pitch of the entire following vowel, later
studies focus on the initial portion. Hombert 1978 shows that the initial portion is where
the effect of preceding consonants is most prominent. This effect is that fundamental fre-
quency starts low and rises at the onset of vowels following voiced obstruents and starts
high and falls following voiceless obstruents. The phonetic data in Hombert 1978 sug-
gests that sonorants pattern with voiced stops, which would not be surprising if phonetic
voicing were the determining factor in the pitch effect. However, it is not clear whether

the pitch after sonorants is affected by the consonant or whether it is merely the expected
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low pitch effect at the beginning of an utterance. For the most part, no phonetic effect of
sonorants is recognized (but see Maddieson 1984 for an opposing view). Since sonorants
sometimes pattern with voiced obstruents in phonological consonant-tone interaction, the
question of whether sonorants actually interact phonetically with pitch is an interesting
one that has not been answered definitively.

The effects of onset consonants on the pitch of following vowels is in some ways
compatible with the phonological consonant-tone effects. That is, like the phonetic data
shows, voiced and voiceless obstruents differ in their phonological effect on tone. Like
the phonetic data, voiced obstruents are associated with lower pitch, voiceless obstruents
are associated with higher pitch. There are other ways, however, in which the phonetic
data is less compatible. For example, the phonetic data might suggest that voiced and
voiceless obstruents would have an equal impact phonologically on tone. This is not the
case, as we have seen, and this will be discussed in more detail in the next chapter.

Hombert 1978, working with speakers of English, illustrates the differences be-
tween the effects of differentially voiced obstruents with the charts of average fundamen-
tal frequency after voiced and voiceless obstruents shown in (4) and (5). In these charts, p
represents all voiceless obstruents, b all voiced obstruents and m all sonorants. There is a
significant rise fiom a low frequency after voiced obstruents and a significant fall from a
high frequency after voiceless obstruents.

(4) Pitch Traces: Averages for 3 speakers (Hombert 1978)
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(5) Individual Pitch Traces: Averages by speaker (Hombert 1978)
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In a separate experiment, also reported in Hombert 1978, a Yoruba speaker was
asked to say words with different tones and differing onset consonants. The results once
again show a fall after voiceless obstruents, regardless of lexical tone, and a rise after
voiced obstruents.

Lea 1973 reports the same results for English: rises after voiced obstruents and
falls after voiceless obstruents. Lea also emphasizes that the pitch effects of consonants
are only one factor affecting the pitch contour of vowels in nontonal languages. Other
factors include intonation contours, the pitch effects of constituency, and the pitch effects
of stress. The figure in (6) shows the pitch effects of the different factors. In (d), conso-
nant-induced pitch effects are figured in. This makes it clear that consonantal effects can
sometimes be masked.
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Lea recorded utterances with varying medial consonants using nonsense words of
the form AsCVC with a final stressed syllable. He claims that the consonantal effect on FO
is more salient in a stressed syllable. In medial position, sonorants pattern similarly to
voiced obstruents, but again it is not clear whether the effects after sonorants are conso-
pant-related or stress-related. Since raised pitch is a correlate of stress in English, a
stressless syllable will be lower in pitch than a stressed syllable regardless of adjacent
consonants. But even if the sonorant effects are stress-related and represent the interpola-
tion from a stressless syllable with lower pitch to a primary stressed syllable with higher
pitch, there remains some question as to whether the voiced obstruent effects are signifi-
cantly different from the sonorant effects. There can be no question but that they are
grossly different from the voiceless obstruent effects. The real question is whether the
phonetic effects are primarily voiceless obstruent effects in contrast to the phonological
effects which are primarily voiced obstruent effects.
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138

The importance of the difference between the pitch effects of voiceless and voiced
obstruents is reinforced by the perceptual study in Haggard, Ambler and Cohen 1970,
which provides evidence that the relevant pitch effects are actually perceived by the lan-
guage user. As illustrated in (8), three pitch traces with the same vowel frequency but
with three different onsets (rising, falling, level) were synthesized. The synthesized syl-
lable was ambiguous between bi and pi. The pitch tracing with a falling onset was more
often identified as pi, the one with the rising onset more often as bi and the one with the
level onset was identified inconsistently. This indicates that onset pitch following an ob-
struent is a significant cue in identifying its voicing.

(8) Pitch Salience in a Perceptual Study (Haggard, Ambler & Callow 1970)
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In summary, voiced and voiceless obstruents are both characterized by consistent

pitch effects realized on the following vowel. These pitch effects are cues to the voicing

of the obstruents.

6.3  CAUSES OF VOICING EFFECTS ON VOWEL FUNDAMENTAL FREQUENCY

There are at least three different theories for why obstruent voicing influences
fundamental frequency on vowels. These are labelled by Hombert, Ohala and Ewan 1979
as the aerodynamic hypothesis and the vocal cord tension hypothesis, the latter being di-

vided into the Halle-Stevens version (referred to here as the horizontal tension version)

and the vertical tension version.

139



63.1 The Aerodynamic Hypothesis

The aerodynamic hypothesis emphasizes the importance of the air pressure differ-
ential across the vocal folds. According to this hypothesis, a high rate of glottal airflow at
the release of voiceless stops and fricatives leads to a higher than usual Bernoulli effect
which, in turn, results in forcible and rapid adduction of the vocal folds. The tight adduc-
tion causes the vocal cords to vibrate faster, producing higher pitch. As the laryngeal
gesture is modified for normal vowel phonation, the adduction is relaxed and the rate of
vibration slows, resulting in a fall in pitch on the vowel. With voiced obstruents, the vo-
cal cords are not abducted, and a blockage is created in the oral cavity which affects air
pressure across the glottis. The air pressure builds up in the oral cavity making it more
difficult to keep the vocal cords vibrating. This results in a slowing of the rate of vibra-
tion, and a lowering of pitch. When the obstruction is released, at the release of the con-
sonant, the initially low pitch and slow vibration returns quickly to normal, resulting in a
rise of pitch on the vowel.

Lofqvist & McGowan 1992 assesses the influence of the consonantal environment
on the aerodynamics of the voicing mechanism and, in doing so, provide data relevant to
the claims of this theory. In this study, it is shown that with voiceless stops and fricatives
(excluding ? and ejectives), the vocal cords are abducted during the consonant and ad-
ducted for the following vowel as expected. However, the measurement of airflow at con-

sonantal release is not entirely consistent with the aerodynamic hypothesis. In the airflow

traces for intervocalic consonants, the rate of glottal airflow at the release of the conso-

nant is quite high for p, which is apparently aspirated, but there is little difference be-
tween the air flow rates for b and s. Yet s would normally act as a pitch raiser, while b
would act as a pitch depressor. There does appear to be a more rapid fall in airflow after
the peak at the release for s than b, and this fall in airflow is consistent with the other
voiceless obstruents. However, this rapid fall is not relevant to what we are looking for as
confirmation for the aerodynamic hypothesis, since what we are looking for is a high rate
of airflow.
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It is not possible to show that there are no acrodynamic factors involved in pro-
ducing the pitch effects associated with obstruents, and it is quite likely that acrodynam-
ics are not totally irrelevant. But no study demonstrates that acrodynamics play an impor-
tant role. Lofqvist & McGowan 1992 show that there is an increase in oral pressure dur-
ing voiced obstruents, but this fact does not prove that the result of this pressure is slower
vibration of the vocal folds. It is interesting to consider sonorants in this regard. They re-
sult in less oral pressure than voiceless fricatives and so might be expected to have the
opposite effect from voiced obstruents. However, contrary to expectations, it is the
voiceless obstruents which have the opposite effect, while sonorants pattern similarly to
voiced obstruents, or neutrally.

Another criticism of the aerodynamic hypothesis, given in Hombert, Ohala &
Ewan 1979, is that it cannot account for the duration of the pitch effects found afier con-
sonants. Hombert 1978 finds that there are effects even 100 ms. after vowel onset. Simi-
larly, consonantally induced pitch effects of long duration are obtained in Shryock 1995.!
The aerodynamic factors relied on in this hypothesis are very short in duration, no more
than 10-15 ms. according to Hombert, Ohala & Ewan 1979.

6.3.2 The Halle & Stevens (1971) Vocal Cord Tension Hypothesis

The vocal cord tension hypotheses are based on the idea that the distinction be-
tween voiced and voiceless stops is made by varying the tension of the vocal cords and
the differences in tension have a fortuitous effect on the fundamental frequency of adja-
cent vowels. The Halle and Stevens (1971) version focuses on the horizohtal, or longitu-
dinal, tension of the vocal cords. They propose that in voiceless obstruents the vocal
cords are stiff, a condition that inhibits voicing and increases the vibratory frequency
should-voicing occur. In voiced obstruents, on the other hand, the vocal cords are slack, a

condition that facilitates voicing and lowers vibratory frequency relative to that of stiff

! Although Shryock does not-treat the relevant consonants as voiced obstruents, 1 argue for that analysis
fater in this chapter.
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vocal cords. This longitudinal tension is achieved through the actions of the thyroary-
tenoid and cricothyroid muscles.

Support for this hypothesis comes from Lofqvist et al 1989, where the cricothy-
roid muscle activity was measured and found to increase for voiceless consonants relative
to voiced consonants. This increased activity apparently extends into the following
vowel. Since the cricothyroid also seems to be active in producing high pitch, it is not

. unreasonable to suppose that its increased activity could have a pitch-raising effect. How-
ever, Lofquist et al conclude that the activity of the cricothyroid in producing voiceless-
ness is not essential to the devoicing mechanism, although it occurs frequently. For ex-
ample, one of their three subjects showed no significant difference in cricothyroid activity
between voiced and voiceless affricates. (This subject also showed less pitch difference
after voiced and voiceless affricates than might be expected, but the pitch effect was still
present.) If we consider the pitch effects to be automatic and the cricothyroid activity dif-

ferences to be optional, then this doesn’t look like a very promising explanation. Other

. studies of laryngeal muscle activity, cited in Hombert, Ohala and Ewan 1979, show in-:

consistent patterns of activity, suggesting again that increased cricothyroid activity is op-
tional.

In addition to the optionality of the correlation between cricothyroid activity and
pitch effects, this hypothesis faces the problem of leading to an incorrect predition about
the direction of a consonant’s effect on pitch. The muscle activity which produces the
longitudinal tension of the vocal folds can be expected to affect vowels both preceding
and following the consonants. However, the historical, phonological aﬁd i)honetic effects
of voiced and voiceless obstruents on pitch are consistently observed to be realized on
following and not on preceding vowels. This hypothesis incorrectly predicts that the ef-
fects would be on both following and preceding vowels.
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6.3.3 The Vertical Vocal Cord Tension Hypothesis

The vertical tension version of the vocal cord tension hypothesis, an approach fa-
vored by Hombert, Ohala and Ewan (1979), focuses on larynx height distinctions be-
tween voiced and voiceless obstruents. A raised larynx correlates with voiceless obstru-
ents and raised pitch, while a lowered larynx correlates with voiced obstruents and low-
ered pitch. This hypothesis shares with that of Halle & Stevens an agreement on the im-
portance of the stiffness or slackness of the vocal folds for voiceless and voiced obstru-
ents respectively, but differs in its identification of the factor that affects pitch, i.c. the
height of the larynx instead of laryngeal musculature.

Many studies have shown that larynx height follows pitch. For example, Ohala &
Ewan 1973 found a strong correlation between pitch raising and larynx raising and be-
tween pitch lowering and larynx lowering using the thyroumbrometer. Larynx height also
correlates with voicing in obstruents. Ewan & Krones 1974 (cited in Hombert, Ohala &
Ewan-1979) found that voiceless consonants in French, English and Thai are produced
with a higher larynx than voiced consonants. Most importantly, the height. difference
characteristic of voiced and voiceless obstruents occurs after stop closure and continues
into the following vowel. The larynx raising and lowering, then, occur precisely at the
time that the pitch effects are found. Therefore, this is the only hypothesis that accounts
plausibly for the fact that the pitch effects of obstruents affect the pitch of the following
but not the preceding vowel. Thus, this hypothesis has substantially more credibility than
cither the Halle & Stevens hypothesis or the aerodynamic hypothesis.

64  PHONETIC FACTORS INVOLVING OTHER CONSONANTS

Although voiced and voiceless obstruents account for most of the phonological
and a large portion of the historical consonant-tone interactions, other consonants have
also been implicated in interactions with tone. Implosives have been seen to pattern with
voiceless obstruents in Ngizim. Laryngeal consonants are postulated to have caused rising
tones in Vietnamese (Haudricourt 1954, Matisoff 1973) and H tones in Burmese (Maran
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1970). Breathy voiced obstruents have also been associated with-tonal effects historically
and possibly phonologically. The phonetic factors relevant to pitch effects involving
these consonants have been less studied and are less clear than those for voiced and
voiceless obstruents.

Studies of breathy voiced consonants, cited in Hombert, Ohala & Ewan 1979,
show that glottal airflow is high at the consonantal release. Although in the aerodynamic
hypothesis.a high rate of airflow leads to pitch raising in voiceless obstruents, it is the
tight adduction of the vocal folds that is the direct cause of pitch raising. The fact that the
vocal cords are not tightly adducted for breathy voiced consonants results in a lower rate
of vibration than for voiceless obstruents. This may not lead to a lower rate than for
voiced obstruents, however. While historical and phonological studies do not make a
clear case that breathy voiced obstruents have greater pitch lowering effects than voiced

* obstruents, some phonetic studies of Hindi consonants and their effects on pitch do make
such a case (Kagaya & Hirose 1975, Ohala 1974). Furthermore, it has been argued that
breathy voicing itself can be used as a strategy for lowering tone (Traill 1990), which
suggests an integral phonetic relationship between breathiness and low pitch, which is not
matched by other laryngeal features. This does not mitigate the importance of voicing
alone however, since the vowels on which the pitch effects are manifested are already
phonetically voiced. The point is that to further increase the lowering effect, breathiness
in concert with the voicing can be added. Pitch raising effects, in contrast, do not ever
appear to entail turning off voicing or adding aspiration (the parallel breathy effect minus
the voicing). »

The phonetic effects of implosives on pitch has not received much coverage in the
literature, though based on phonological patterns, one would expect that they behave
analogously to voiceless obstruents. Demolin 1995 states that in Lendu, a language with a
contrast between voiced and voiceless stops and between voiced and voiceless implo-
sives, he found that voiced obstruents and voiced implosives are followed by the lowest
fundamental frequency; voiceless implosives are followed by higher fundamental fre-
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quency and voiceless stops are followed by the highest fundamental frequency. This does
little to contribute to our understanding of the behavior of implosives phonologically, es-
pecially since voiceless implosives are so rare. Despite Demolin’s findings that funda-
mental frequency is low following voiced implosives, he presents data indicating that
voiced implosives have led to tone raising effects historically. Phonologically, it is clear
that implosives pattern with voiceless obstruents in failing to participate in depressor ef-
fects or in participating in the blocking of L spread. There is a contradiction, however,
between what is expected from the phonological data on consonant-tone interaction and
what is known about implosives phonetically. Phonetically, implosives are very similar to
voiced obstruents. Apparently the main phonetic difference between them is the rate at
which the oral cavity expands, being faster for implosives. Otherwise, they are so similar
they could be expected to have the same effect on pitch. The fact that the larynx is low-
ered during the production of an implosive also suggests that implosives should have a
pitch lowering effect, according to the vertical vocal cord tension hypothesis. However, it
is not clear whether the absolute height of the larynx is as low as that of voiced obstru-
ents. It is possible that the larynx is relatively high when an implosive is articulated, and
then it is lowered to a position that is still higher than that of a voiced obstruent. Moreo-
ver, timing of the laryngeal raising and lowering is important, as noted for voiced and
voiceless obstruents. Interestingly, Demolin 1995 observed that although the larynx is
lowered during voiceless implosives in Lendu, it raises qmw rapidly to its normal posi-
tion at the time of the release of the consonant. This could be expected to have a pitch
raising effect. In contrast, the larynx is still low well into the vowel articulation with
voiced obstruents.

The laryngeal consonants ? and # differ from other consonants in having an effect
on the preceding rather than the following vowel. In Guelavia Zapotec (Jones & Knudsen
1977), for example, a higher allotone of one of the 3 phonemic tones occurs on vowels
preceding glottal stops. Glottal stop has a pitch raising effect historically, while 4 has a
pitch lowering effect. Phonetic support comes from Hombert 1976 (cited in Hombert,
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Ohala & Ewan 1979) in which 2 Arabic speakers produced consistently rising pitch be-
fore ? and falling pitch before . Hombert 1978 found that the pitch contours of ?and &
can be perceptually differentiated as long as they consist of at least a 20 Hz difference in
endpoint pitch and the duration of the contour lasts for at least 40 ms. However, explana-
tions for these acoustic and perceptual observations are lacking.

When we consider the full range of obstruents and their effects on pitch, many
questions remain unanswered. Consonants that lower pitch include voiced and breathy
voiced consonants and k. These cannot even be said to share phonetic voicing since not
only & but also phonologically voiced obstruents, like those in English, are commonly
free of vocal fold vibration in initial position. Nevertheless they produce phonetic pitch
effects. Thus, it is clear that phonetic voicing in and of itself is not a consistent phonetic

correlate of either pitch-raising or pitch-lowering consonants.

6.5 THE PHONETIC CORRELATE OF [L/VOICE] -

It has been argued in this work that L tone and phonological voicing should be
represented by a single feature, [L/voice]. This proposal for a modification in feature ge-
ometry necessitates an examination of the phonetic correlates of the modified feature in
order to determine if the correlation remains intact. As it turns out, the original feature
[voice] was somewhat problematic in terms of phonetic correlates. It is impossible to dis-
cuss phonetic correlates without also considering the issue of abstractness. It is specifi-
cally the relationship between a phonetic correlate and its phonological feature that is of
interest. I take the position that it will not avail us to instrumentally hezisure every seg-
ment we wish to describe as voiced in order to determine if some predetermined phonetic
correlate is present or not. On the other hand, I do not wish to take the position that we
can whimsically decide to represent any segment we choose as voiced. The phonetic cor-
relates of [voice] that are most commonly referred to in the literature are vocal fold vi-
bration, VOT and duration of a preceding vowel. These are inadequate for characterizing
[voice] because they are often entirely lacking and at best constitute a laundry list of pos-
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sible correlates rather than a unifying phonetic correlate. The challenge in dealing with
this issue is in finding a way to allow a degree of phonological autonomy while maintain-
ing the benefits of a stable phonetic corelate. In fact, a laundry list of phonetic correlates
is one possible solution. Another is to allow for cases where the phonetic correlate may
be missing in a subset of the segments under discussion. An example of this is found in
the Siswati language where the voiced stops are not phonetically voiced. If there are in-
dependent arguments for considering segments such as Siswati’s voiced stops to be char-
acterized for some feature, then these arguments may supersede the absence of the ex-
pected phonetic correlates. However, another case arises, that of the Musey language, in
which none of the traditional phonetic correlates for [voice] are found to be contrastive
within the entire set of segments which patterns as voiced obstruents. Considering this
case, the need for an improved specification of the phonetic correlate of [voice] is ad-
dressed and a modification is proposed which allows for.a more stable phonetic charac-
terization of the feature which is consistent with the added function of [voice] as the fea-
ture which specifies L tone. To this end, I redefine the phonetic correlate of [voice] as a
laryngeal setting, probably involving larynx height, that results in lowered fundamental

frequency on a vowel.

6.5.1 Abstractness of Features

An examination of the phonetic correlate of L/voice brings up questions about the
degree of abstractness between phonological features and their phonetic realization. The
relationship between a phonological feature and its phonetic realization rﬂight be charac-
terized as fully abstract, fully specified, or somewhere between these two extremes, as
illustrated by the line in (9). For example, the feature [voice] might be equivalent to a
feature-[X] which is nothing more than an alphabetic notation for some abstract element.
Alternatively, the feature {voice] might represent some specific number of glottal pulses
of vocal fold vibration. Between these two extremes, [voice] might represent the presence

of vocal fold vibration, or even the intention of producing vocal fold vibration.
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(9) arbitrary : fully specified

(X1 ... [potential vocal fold vibration] ... [vocal fold vibration] ... [>3 glottal pulses]

A totally abstract set of phonological features is problematic in several ways. If
phonological features were abstract, we would ignore the phonetic similarities shared by
segments. Nothing would prevent us from calling the contrast between k and k" a differ-
ence in the feature [lateral], as in (10). We could go on to characterize a difference be-
tween ¢ and d in the same way. We could then continue by characterizing a difference

between £ and ¢* as a difference in the feature [nasal].

(10) k vs. k¥ [lateral]
tvs.d [lateral]
t vs. t¥ [nasal]

This ad hoc approach to feature assignment is not a useful approach to phonological fea-
tures because as Chomsky & Halle (1968) point out, it would lead to a tremendous num-
ber of ad hoc rules. Moreover, the important generalization that sounds with similar pho-
netic properties participate in many of the same rules would be overlooked.

The need to relate phonological features to some phonetic property is widely rec-
ognized. Kenstowicz & Kisseberth 1979 point out that tying phonological features to
phonetic properties allows us to differentiate between a natural class of sounds, such as
[p.b,m] or [p,t,k] and a random set such as [£,7,¢]. It also allows us to account for the fact
that phonological operaﬁon§ relate sounds as input and output in 2 nonrandom way (for
example, p, t, k — m, n, y respectively and NOT p, t, k> y, m n respectively). Thus,
feature notation permits the notion of natural class to be formally defined, and this entails
that natural classes be definable in phonetic terms

Taking the phonetic specification of phonological features to the opposite extreme
would involve foregoing a phonological representation of segments in favor of a direct

phonetic representation. This approach is equally as unsatisfying as the overly abstract
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approach and shares with it the problem of failing to capture relevant generalizations.
Any random phonetic variability would count as a significant alternation. A difference
between a bilabial stop with 10 glottal pulses and one with 15 glottal pulses would re-
quire a difference in the linguistic representation. While phonetic similarity characterizes
segments which participate in many of the same rules, phonetic identity does not. As
Chomsky & Halle (1968) argue “many of the most general and deep-seated phonological
processes cannot be formulated as rules that directly relate phonetic representations...”
Clearly the relationship between phonological features and phonetic form lies
between the two extremes presented above. There is a need to identify a phonetic corre-
late or correlates of L/voice, and a need to decide whether the absence of such a correlate
is conclusive evidence for the lack of the relevant feature or whether other arguments and

indications can supersede the phonetic evidence.

6.5.2 Previous Definitions of [voice]

Attempts to define the phonetic correlate of [voice] in the past have proven prob-
lematic when compared to features like [nasal] where there is a stable correlation between
the presence of nasal airflow and the presence of the feature. A similarly stable phonetic
correlate for [voice] has proved elusive. Reference to voicing in a phonetic sense always
entails vocal fold vibration, and attempts to define the phonological feature [voice] al-
most always make some reference to vocal fold vibration even while acknowledging that
there is not a simple correlation between the feature and the vibration. The problem is that
voiced stops are often realized without vocal fold vibration during stop closure. Thus, it is
difficult to find a definition of [voice] in which it is simply the presence of vocal fold vi-
bration. An early attempt to identify the phonetic correlate of [voice], that of Jakobson,
Fant and Halle 1952, focusses on the acoustic equivalent of vocal fold vibration by speci-
fying *...the appearance of a strong low component which is represented by the voice bar
along the base line of the spectrogram.’
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Although there is a tendency to equate [voice] with vocal fold vibration, it has
long been recognized that a segment with no vocal fold vibration can be specified con-
trastively for the feature [voice]. Chomsky & Halle (1968) consider [voice] to consist of a
laryngeal configuration in which vocal fold vibration will occur given sufficient airflow.
In other words, they characterize [voice] in terms of the potential for vocal fold vibration.
The definition of [voice] in these terms remains especially vague because it is unclear
whether any laryngeal configuration exists which would not result in vocal fold vibration
given sufficient airflow. The somewhat disturbing fact that sonorants are predominantly
produced with vocal fold vibration and yet do not pattern as phonologically voiced seg-
ments is addressed by Chomsky & Halle also. They take the position that there are impor-
tant differences between ‘spontaneous’ (ie. sonorant) and ‘nonspontaneous’ (ie. obstru-
enf) voicing in terms of vocal fold position, size of glottal opening, manner of vibration,
and air flow.2 Nevertheless; no attempt is made to define {voice] in such a way that sono-
rants are excluded.

Another definition in terms of a laryngeal configuration which is less abstract than
that of Chomsky & Halle 1968 is that of Ladefoged 1982 in which [voice] is correlated
with the distance between the arytenoid cartilages. This approach depicts [constricted
glottis], [spread glottis] and [voice] as a continuum along the same phonetic dimension. If
this approach were to be pursued, then we might expect a representation of laryngeal
features similar to the representation of vowel height features in Clement 1991 or Parkin-
son 1996. However, if we have reason to consider [voice] as a privative or binary feature
separate from [c.g.] and [s.g.], then this approach will not be tenable. »

Other definitions of the phonetic correlate of [voice] have focused on measurable
phonetic parameters. Based on the studies of Lisker and Abramson 1964, Lieberman
1977 and others, Keating 1984 proposes that VOT correlates with [voice] in a somewhat

complex way. Lisker and Abramson 1964 claim that no more than three categories of

2 peter Avery proposes a phonological feature, Sonorant Voice, that contrasts with the feature [voice] that
characterizes voiced obstruents.
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VOT contrast in any language, and the categories of VOT are roughly the same across
languages and even in studies of animal perception, which suggests that there is a percep-
tual basis for the categories. The three categories can be referred to as lead VOT (with
values of -20 ms. or less), short lag VOT (with values of between +20 and -20 ms.) and
long lag VOT (with values greater than +20 ms.). More commonly, they are referred to as
voiced obstruents, voiceless unaspirated obstruents and voiceless aspirated obstruents.

Keating proposes that the correlates of [voice] can consist of a limited number of
different correlates which can be defined according to context. She distinguishes three
levels of representation: phonological, major phonetic category and pseudo-physical (..
phonetic detail). In Keating 1990, she further divides the pseudo-physical level into
acoustic and articulatory parameters and redefines the major phonetic category level as
the output of the phonology.

There is'a fair amount of indeterminacy in the mapping between the phonological
level and the‘major phonetic category level. For English, she accounts for the observation
that a phonologically voiced obstruent can be realized as either a voiced obstruent or-as a
voiceless unaspirated obstruent, while a phonologically voiceless obstruent can be real-
ized as either a voiceless unaspirated or as a voiceless aspirated obstruent by the mapping

in (11) between the phonological feature and the major phonetic category.

(i [+voice] [-voice]
voiced voiceless unaspirated voiceless aspirated

Contrast is maintained according to context gmd Keating apparently intends that Lieber-
man’s approach be incorporated into her model such that the contrast between voiced and
voiceless obstruents in any context involves voiced obstruents having a shorter VOT than
voiceless obstruents. This works for English where the contrast word-initially is between
unaspirated and aspirated and word-medially where the contrast is between phonetically
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voiced and voiceless. But this approach presupposes that VOT in some. form always cor-
relates to a phonological voicing contrast and that does not seem to be the case for at least
several langnages, which are discussed below. In Siswati, for example, phonologically
voiceless stops can be slightly ejective and they contrast with aspirated voiceless. They
would fall into the major phonetic category of short lag VOT. Phonologically voiced ob-
struents are phonetically voiceless and the following vowel is characterized by breathi-
ness. Again VOT is of the short lag variety. Thus, the contrast between these categories
cannot be attributed to VOT.

Keating 1990, while maintaining many aspects of her 1984 approach, makes sig-
nificant changes in her approach to voicing in obstruents. She adopts Steriade’s aperture
theory and uses [spread glottis] as an integral part of the definition. It would be somewhat
strange if two laryngeal features, [voice] and [spread glottis] were both entirely defined
by VOT. However, this is beyond the scope of this thesis because my focus is on the
definition of [L/voice] rather on the features relevant to distinguish voiced and voiceless
obstruents. Nevertheless, it is clear to me that the distinction can be made-on the basis of
the feature [L/voice] alone.

In addition to vocal fold vibration and VOT, another phonetic correlate of voicing
is frequently cited, i.. duration of the vowel preceding the obstruent. A vowel is found to
be longer before a voiced segment than before a voiceless segment (House & Fairbanks
1953, Peterson & Lehiste 1960, Chen 1970, Klatt 1973, 1976, Umeda 1975, Mack 1982).
This is not consistent across languages as some, such as Arabic (Flege 1979) and Polish
(Keating 1979) do not display this characteristic. These durational diﬁ'erexices, where they
exist, are also context driven since not all voiced obstruents are preceded by vowels.
Clearly, this definition of [voice] is only meant to show that there is a contrast even in a
position where the phonetic correlates of vocal fold vibration and VOT are lacking, but it
is not meant to be a stable phonetic correlate that is generally relevant.

We could take Keating’s idea that the mapping of a phonological feature to a

major phonetic category might involve the choice of a limited number of options a step
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further and allow the options not to refer in the case of [voice] to three possible VOT val-
ues but instead to refer to a number of dimensions along which contrast can be main-
tained. Thus, a feature would involve the combination of a limited number of phonetic
correlates. This hypothetical approach, which I'll refer to as the laundry list approach, is
depicted in (12).

(12) Laundry list approach
[voice] phonological representation
voicing VOT  V duration phonetic dimension

The approaches to defining the feature [voice] described above tum out to be ei-
ther inadequate or inferior in dealing with the range of phenomena associated with pho-
nologically voiced segments. Most fail to satisfy the need for a phonetic correlate which
not only characterizes the quality of obstruents which we refer to as ‘phonologically
voiced’ but also characterizes a L tone. Most are context dependent within any given
language, distinguishing a voiced segment in a particular position, but not across con-
texts. Preference should be given to a phonetic correlate that is stable crosslinguistically
(and within a single language) in characterizing [voice], if such a correlate can be found.
Furthermore, the phonetic correlate should be applicable to cases which pose a problem

for traditional notions of [voice]. Such cases are described in the following sections.

6.5.3 The Abstractness of [voice] in Siswati

Siswati, as shown in chapter 3, is a language with extensive interaction between
voiced obstruents and tone. However, there is a discrepancy between Siswati’s phonemi-
cally voiced obstruents and their actual phéﬁeﬁc realization. Siswati provides a case in
which the phonetic correlates of [voice] are missing in a subset of the natural class of

voiced obstruents, and thus it provides a case where [voice] is somewhat abstract.
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The phonemic inventory of the consonants of Siswati is given in (13). Obstruents
include stops, fricatives, affricates and clicks. There is a contrast in stops between a
voiced series, a plain voiceless series, an aspirated series, and an implosive series repre-

sented only by the bilabial implosive.

(13) Stops: b d g
P t k-
ph th kh
6
Fricatives: v z B z A
f s b § h
Affricates: dz (dv) d3
tsh (tf) tf kx
Clicks: ¢, ch,nc
gc, nge
Sonorants; m,w n,l y b}

The depressor consonants are extracted from the consonant inventory and pre-
sented in (14). Note that when any of the voiced series is in a nasal + stop cluster, it con-

tinues to act as a depressor, which accounts for the depressor status of y which is a re-

duced form of the cluster yg.
(14) Depressors: b(mb) d(nd) %]
v z,B z i
dz (dv) d3
8¢, nge

Phonemically, the dépressor consonants form a natural class of segments sharing
the feature [voice], as listed in (15). They contrast with the segments which are not so
specified. This leads to the conclusion that in Siswati, as in other languages, [voice] is the
critical feature in depressor effects. '

(15) Natural class of depressor consonants: b, d, g, v, 2, z, B, ge, nge, dz, d3, A
In Contrast With: 6, p, t, k, ph, th, kb, £, 5, 5, §, ¢, ch, nc, tsh, tf, b, m, 1, 1, w, y, kx
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However, there is a disparity between the phonemic representation and the pho-
netic form of these consonants, as illustrated in (16). The stops b, d, g are phonetically
realized as voiceless unaspirated p, ¢, &, as pointed out by Schachter 1975, Rycroft 19xx,
and others. These consonants are followed by vowels with breathy voicing and it has
sometimes been claimed that they are breathy voiced consonants. But it is not clear that
the breathiness is an attribute of the consonant rather than a phonetic strategy realized on
the vowel and unrelated to the consonant. It has been argued by Traill 1990 that breathi-
ness is an accompaniment to lowered pitch in Siswati. In addition, the so-called implosive

is actually pronounced as a fully voiced b and not as an implosive.

(16) Phonetic disparity
depressor: b, d, g = p(f), t(h), k(f)
nondepressor: 6=>b

Phonetically speaking, then, we are left with an unnatural class of depressor con-
sonants, listed in (17), which includes voiceless stops, voiced fricatives, voiced clicks and
voiced affricates. This unnatural set contrasts with a set which includes a voiced stop and
voiceless obstruents in addition to sonorants.

(17) Unnatural class of depressors: p(R), t(R), k(f), v, z, Z, b, gc, ngc, dz, d3, f

In Unnatural Contrast With: b, p, t, k, ph, th, kb, f, s, 5, §, c, ch, nc, tsh, tf,h,m,n, 1, w,Yy,
kx

If we concentrate on the labials (18), which illustrate the problem most clearly, there isa
phonemic contrast between the voiced obstruents b and v and the set which is not phonol-
ogically voiced, i.e. implosive 6, plain voiceless p, voiceless aspirated pi', fand m. Pho-
netically, however, the set of depressors includes p and v in contrast to voiced b, plain p,
aspirated p*, etc.
(18) in Labials

a. Phonemically: Natural Class of depressor: b, v
In Contrast with: 6, p, ph, f, m
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b. Phonetically: Unnatural Class of depressors: p(fi), v
In contrast with: b, p, ph, f, m

How do we know that the phoneme b is phonologically a voiced obstruent and
that the phoneme 6 is not? The answer to this question does not come from an examina-
tion of any obvious phonetic correlate of {voice]. That is, it does not come from an ex-
amination of vocal fold vibration, VOT or duration of a preceding vowel. Vocal fold vi-
bration does not characterize the stops in Siswati, as we’ve noted so far. VOT is also not
relevant since there can only be a three way contrast in VOT in any language cotrespond-
ing to the phonetic categories, voiced, voiceless unaspirated and voiceless aspirated
(Keating 1984, Lisker and Abramson 1964). Note that a three way contrast must involve
one set of phonetically voiced obstruents (i.e. lead VOT). Since that is exactly what is
missing in Siswati, we conclude that VOT does not serve as a phonetic correlate here.
Duration of a final vowel is also not useful because of the many contexts lacking such a
vowel. This phonetic property is only useful, as in English, when the contrast is main-
tained by other means in other contexts.

Since the phonetic correlates do not help us in defining a natural class of segments
which participate in depressor effects in Siswati, we must look for arguments elsewhere.
The extent to which we find them may indicate the extent to which phonological features
can be extracted away from some phonetic correlate. First, we should consider the pos-
sibility that no natural class exists and that the depressor effect analysis is wrong. The
alternative analysis would be that L tone is present underlyingly after the relevant conso-
nants. This analysis fails however because of the fact that there are tonal processes to
which the depressor consonants are transparent and these processes precede (in deriva-
tional terms) the processes in which depressor consonants are opaque.

The relevant processes are illustrated in (19). The process in (19a), Antepenult
Shift, shifts an initial H tone to the antepenultimate syllable. The intervening depressor
consonant, notated ‘d’, does not block the shifting of H. If there were an underlying L
tone, this would be expected to block the shift. The process in (19b), Local Shift, is evi-
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dent in words of three syllables where Antepenult Shift applies vacuously since the H is
already situated on the antepenuit. Here H shifts once to the right, over a depressor con-
sonant if one is present’. If the L tone were underlying, we would expect the blocking of
Local Shift as well.

(19)  a. Antepenult Shift: c¥dvevevvev —> cvdvevevvev *cvdvevevvey
b. Local Shift: cvdvvev — evdvvey —> cvdivey — evdvvev *cUdvvev

Since the alternative hypothesis fails, we find that we do need to define a set of
consonants. One point to note is that the phonetic disparity only involves voiced stops;
the rest of the depressor consonants are contrastively voiced based on the presence of vo-
cal fold vibration. So voiced fricatives, which act as depressors, contrast with voiceless
fricatives, as expected. The fact that the stops pattern with other segments which are
clearly contrastive for [voice] motivates us to specify them as voiced also, despite the
lack of an obvious phonetic correlate within the stops themselves. Further motivation for
the characterization of Siswati [b d g] as voiced obstruents comes from a process of pala-
talization which occurs.with morphemes like the locative and diminutive suffixes. Labials
become palatals, and the only phonological change is in Place features.

In phonemic terms, the segment b is realized as d3 (20a) and implosive 6 is real-
ized as ¢f (20b). This is a straightforward operation given tile proper phonemic analysis.
An analysis based on the phonetic surface values of thése segments involves unprincipled
mappings. Phonetically, a voiceless p becomes voiced d3, while a voiced b becomes
voiceless ejective ¢f’. How would we explain the loss of voicing in the la&a case and the
insertion of voicing in the former case? How do we account for the insertion of con-

stricted glottis?

3 The careful reader will recall from chapter 2 that Depressor Induced H Tone Shift is blocked in the same
environment. ;
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(20) Palatalization: Phonemically: b — d3 Phonetically: p(fi) — d3
Phonemically: 6 —» tf bt

a. sigibi + ini —> sigud3iini  ‘in the calabash’
sigubu + ana — sigud3aana ‘little calabash’
b. imbob4 + ini — imbotfeeni ‘in the hole’

imbdBo + ana —» imbotfaana ‘little hole’

Palatalization constitutes a strong argument for the underlying specification of
{voice] in phonemic b and the lack of such specification in phonemic 6. Basically, the la-
tent voicing or latent voicelessness is actually allowed to surface when palatalization
takes place. We can conclude that even without a phonetic correlate for [voice], there is
support for the importance of the feature [voice] in depressor effects in Siswati. Thus, we
have seen that it is possible to justify the use of the feature [voice] to characterize seg-
ments in a language despite the absence of a relevant phonetic correlate when there are
other reasons for doing so. In Siswati, not only do the stops [b, d, g] participate in depres-
sor effects, but also in so doing they pattern with other segments which are contrastively
voiced in a phonetically real fashion. Thus, the voiced stops constitute a phonetically ab-
errant subset of a phonetically (and phonologically) well-behaved natural class. Moreo-
ver, in this case, there is added support for the phonological voicing of the relevant stops
which comes from the process of palatalization in which alternation reveals the latent
voicing of the stops. The absence of a phonetic correlate, then, is not conclusive evidence

for the absence of the related feature.

6.5.4 Musey

_In contrast to a language like Siswati Where a distinct subset of the phonologically
voiced segments are missing a phonetic correlate for [voice], Musey poses a situation in
which an entire set of phonologically contrastive obstruents is lacking the usual phonetic
correlates of any of the standard features that serve to contrast series of obstruents.

158

Moreover, because of depressor effects, there is reason to believe that the phonological .
contrast should be represented in terms of [voice]. If there is no phonetic correlate for
[voice}, it is difficult to justify the use of the feature. However, a redefinition of the pho-
netic correlate of [voice] may provide a solution to this problem.

Shryock 1995 describes Musey as a language with 2 contrasting series of voice-
less obstruents in word-initial position. The contrast is phonological and he secks to
identify its phonetic correlate. .

The consonantal inventory of Musey is given in (19). Note that the consonants of
interest are identified as Class A and Class B. Although the consonants designated as
Class B are written as voiced obstruents, Shryock cautions that “This choice of symbols
must not be taken as indicating that the class B consonants are phonetically voiced. Both
series of obstruents are phonetically voiceless (p.4).” The class A {h] and Class B [fi], as
it turns out, are both plionetically voiced.

(21) Musey Consonantal Inventory

Class A p t tf k
Class B b d dz g
6 d
mb nd nd3 ng
Class A f s ¥ h
Class B v b fi
m n D
w r y

Putting aside for a moment the question of whether the class B consonants are
voiced in any phonetic sense, phonological processes support the analysis of class B con-
sonants as voiced obstruents in a phonologiéél sense. Depressor effects, characteristic of
voiced obstruents are found, as illustrated in (22). In nouns, L tones are assigned to initial
toneless moras after class B consonants, and M tones are otherwise assigned. Initial

toneless moras occur only in nouns of more than one mora, since there is an underlying
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tone which is assigned to the rightmost mora. Nouns of more than one mora have a L
tone after word-initial class B consonants, as in biizir ‘blood’. These nouns have a M
tone after any other initial consonant. So in kifgf “fish’, with an initial class A consonant,

the initial tone is M.

(22) Tone assignment in nouns in Musey (adapted from Shryock 1995, p. 6)

Lexical tone Tone Assignment
L L
Voiced obstruent:  buzur - bu')ur - [blizir] ‘blood’
L ML
Other: k‘llllllf - kllll!lf - [kilaf] “fish’

When monomoraic nouns get an extra mora by the addition of a clitic, the ensuing
tone patterns match those of disyllabic nouns, as in (23a). That is, when the initial conso-
nant is a class B consonant, the immediately following tone is L (2 na ‘goat’), and when
the initial consonant is not of class B, the immediately following tone is M (sa na

‘person”). Shryock also finds this effect in the subjunctive form of verbs, as in (23b).

(23) Voiced obstruent initial Other
a. fii+pa—Aina ‘goat’ sd +na->»sana ‘person’
b. do+m—>dom ‘pick it’ to+m—>tom ‘sweep it’

Because of the depressor effects associated with class B consonants and because
there is some sort of contrast between the class A and class B series, it seems safe to say
that there is a set of voiced and a set of voiceless obstruents in Musey. When Shryock
explores the phonetic differences between class A and class B consonants, however, he
finds no evidence of contrast along the dimensions usually cited as phonetic correlates for
{voice]. Looking for a contrast in vocal fold vibration, he finds that the majority of all
class A and B obstruent tokens (excluding & and £) are completely voiceless. In fact, only

one subject ever completely voiced any class A or B obstruent. Likewise, differences in
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VOT values do not account for the phonological contrast. Although-on average the class
A consonants have consistently larger VOT values than the class B consonants, the dif-
ference in these values has not been found to be perceptible. Lisker and Abramson 1964,
in a perceptual experiment, found that VOT differences of at least 20 ms. are necessary in
order to be perceived.
(249) VOT: p 24 ms. t 22 ms. k 39 ms. Class A 29 ms.

b 17 ms. d 15 ms. g 24 ms. Class B 19 ms.
Even if VOT differences had turned out to be a useful phonetic correlate for [voice] in
Musey, it would only be relevant in the case of stops. Usually, fricatives and affricates
contrast in actual vocal fold vibration, but in Musey they do not.

Duration differences that might be expected to signal voiced vs. voiceless obstru-
ents include both duration of a preceding vowel and duration of the consonant itself.
Shryock finds no significant differences in the duration of a preceding vowel. As for the
duration of the consonant itself, he finds no significant difference for labial and alveolar -
stops and affricates, but the difference between velar obstruents is statistically significant.
The latter point must be considered a statistical anomaly given that place of articulation
should not make a difference. As it happens, the actual average durational difference be-
tween k and g is a matter of 6 ms. That small a difference, even if constant, is probably
not perceptible, and may be due to other differences that might serve as the basis of a
more direct phonetic correlate of [voice]. The difference in fricative duration is also not
statistically significant except for the pairs [s 2} and [A A].

Shryock does find measurable phonetic contrast between the two series of obstru-
ents when he examines their spectral properties. Class A consonants, as compared to class
B consonants, show significantly greater amplitude of the consonant, greater burst ampli-
tude, greater spectral tilt of the following vowel, and greater fundamental frequency of

the following vowel.
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(25) Spectral differences:
Class A: greater amplitude of consonant
greater burst amplitude
greater spectral tilt in following vowel
greater fundamental frequency of following vowel

Shryock concludes that the phonetic correlate of the phonological contrast be-
tween class A and class B obstruents involves a difference in “longitudinal vocal fold
tension. There is also strong motivation for positing a distinction at the segmental level
in the regulation of subglottal pressure.” He also argues that the contrast in Musey is not
comparable to that described between obstruents in any other language.

Given the depressor effects and the generalization that I have argued for that these
effects can be accounted for in terms of the feature {voice], how do we account for the
failure of any phonetic correlate of [voice] to be relevant for Musey? We can add pho-
netic correlates to our laundry list and expect to find even more. Alternatively, we can
redefine the phonetic correlate of [voice] in such a way that it is more consistently rele-

vant across languages and perhaps even within languages.

6.6 REDEFINING THE PHONETIC CORRELATE OF [VOICE]

In conclusion, there is some benefit to be derived and ample precedence for the
notion that the phonetic correlate of [voice] is a laryngeal configuration. More precisely, I
propose that the phonetic correlate of [voice] is a laryngeal configuration, probably in-
volving larynx height, that results in lowered fundamental frequency on a vowel. Larynx
height is thought to be involved because of the arguments in Hombert et .al 1979 that the
FO perturbations are due to larynx height.

The actual realization of lowered fundamental frequency on a vowel differs ac-
cording to whether the feature [voice] is linked to a mora or the laryngeal node of a con-
sonant, and it also differs according to whether there is a following vowel in the latier
case. If a following vowel is present, the laryngeal configuration is such that a consonant

specified for voice will (g,sult in lowered fundamental frequency at the onset of the fol-
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lowing vowel. If no following vowel is present, the laryngeal configuration is still such
that it would produce lowered fundamental frequency. That is, the potential is latent. If
[voice] is linked to a mora, the vowel that is also linked to that mora will be realized with
lowered fundamental frequency.

The idea that vocal fold vibration is a central characteristic of the feature [voice]
is not superseded by this definition. Any definition that crucially involves fundamental
frequency necessarily involves vocal fold vibration. Thus, the definition of the phonetic
correlate of [voice] proposed here includes the notion that [voice] refers to vocal fold vi-
bration.

Implosives are interesting to consider in light of this definition. It is the case that
the presence of the phonetic correlates of any given phonological feature does not entail
that the phonological feature is present. However, what do we do with the case of a seg-
ment which always has the phonetic correlate and never has the phonological feature? If
vocal fold vibration is a primary phonetic correlate of voice and if it is almost invariably
present on implosives, to the extent that is not ‘uncommon for them to evolve into voiced
plosives diachronically, then there is a discordant note in the fact that implosives show no
sign of being phonologically voiced. However, if we redefine the feature L/voice in terms
of f0 perturbations on the vowel, implosives are routinely excluded from the set of voiced

segments and this matches the actual situation.
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CHAPTER 7

A PHONETICS/PHONOLOGY MISMATCH

71 INTRODUCTION

Chapter 6 presented a phonetic perspective of consonant-tone interaction. A seri-
ous look at this topic leads to the discovery of a puzzling mismatch between the phonetics
and the phonology which is relevant to a discussion of the role that phonetics plays in
phonology. Clearly phonetics plays some role in the phonology, but is this role merely
one in which phonetics ‘informs’ the phonology or is it something stronger? For exam-
ple, Ohala (1990) argues, ‘For true explanations for speech sound behavior, phonetics
now outstrips autonomous phonology’. Ohala insists that phonology must be integrated
with phonetics and cannot be independent from it. If this were true, then all phonological
observations about synchronically active operations should be deduceable from phonet-
jcs. If however the phonetics merely ‘informs’ the phonology, and we expect only a de-
gree of consistency between phonetics and phonology, then there could arise cases where
phonology makes a different prediction than phonetics, and the phonological prediction is
the correct one. Such a case arises in the framework of consonant-tone interaction.

This chapter presents a mismatch in consonant-tone interaction between predic-
tions based on considerations of phonetic naturalness and those based on phonological
theory. The resolution of this mismatch is in favor of the phonological predictions, which

prove to be more accurate with respect to phonological patterning. The case in question
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involves the interaction. of voicing and tone. Phonetic studies indicate that both voiced
and voiceless obstruents have a significant and crosslinguistically consistent effect on the
pitch of the following vowel, leading to a prediction that both voiced and voiceless ob-
struents will interact with tone with approximately the same frequency. Contrary to ex-
pectations, the consonant-tone interaction that is active in the phonology crosslinguisti-
cally involves only voiced obstruents, and this can be attributed to phonological factors,
i.e. the privative nature of the feature [voice].

The patterning of the interaction between consonant and pitch at the phonetic
level is different than the patterning of consonant and tone at the phonological level. At
the phonetic level, voiceless obstruents are characterized by a pitch trace at the onset of
the vowel that starts high and falls to the intrinsic vowel pitch. In contrast, voiced obstru-
ents are characterized by a pitch trace that starts low and rises to the intrinsic vowel pitch.
Experimental data mentioned in chapter 6 confirms that the onset pitch is salient in both
cases and is used by speakers of English in identifying whether an obstruent is voiced or
voiceless. Extrapolating from observations at the phonetic level, there are at least two
phonetically driven predictions that can be made about what will occur at the phonologi-
cal level. The weak phonetic prediction is that voiceless obstruents should have an effect
equal to that of voiced obstruents in the phonology. The strong phonetic prediction is that
voiceless obstruents should have a greater effect than voiced obstruents. Observations of
consonant-tone alternations at the phonological level, however, is incompatible with ei-

ther of the phonetic predictions.

7.2 MARKEDNESS OF RISING PITCH

One of the reasons that there is a phonetic prediction that voiceless obstruents will
have a greater effect on tone in the phonology than voiced obstruents is that the rising
tone which occurs after voiced obstruents is a more marked pitch contour, both percep-

tually and articulatorily.
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There-are a number of indications that rising pitch is systematically disfavored.
From the phonological perspective, we find that falling tones are more common in tonal
inventories of languages. Cheng 1973 compares 737 Chinese dialect locations with a total
of 3433 individual tones. He finds that falling tones are the most common type of tone,
followed by level tones and then rising tones. There are 1 1/2 times more falling tones
than rising tones (1125 compared to 790).

There is also an implicational relationship between rising and falling tones such
that the presence of rising tones entails the presence of falling tones. If a language has
phonologically contrastive rising tones, it will always have falling tones. The converse is
not true. If a language has falling tones, it may or may not have rising tones. Thus, there
are languages with falls but no rises, such as Hausa, Kikamba, Holoholo, Chichopi, Gi-
tonga, Bukusu, and Efik, but there appear to be no languages with rises and no falls.

Perceptual and articulatory studies contribute to our understanding of why rises
may be marked. Hombert 1978 reports on an experiment which demonstrates that per-
ception of falling pitch is better than perception of rising pitch. Vowels were synthesized
that had a steady state pitch of 120 Hz. but which differed in onset frequency, as in (1).
One vowel fell in pitch at the onset from 130 Hz. (1a) and the other raised from 110 Hz.
(1b).

(1) a. 130 Hz b. /———— 120 Hz

120 Hz 110Hz

The duration of these onsets was manipulated so that they included durations of 40, 60,
100, 150 and 250 ms. Subjects were asked to match the beginning pitch of the sound.
Although the subjects were never able to correctly identify the beginning pitch of
the soﬁnd, the perceived pitch was always closer to the actual pitch when the onset had 2
falling contour rather than a rising contour. Subjects also performed better when the con-

166

toured portion was longer, but this need not concern us here. Their relative success is il-

lustrated in (3).

(2) Perception Experiment (Hombert 1978)

2 N

k-3 o e

)

i

&
)
»

Lol 1 [ 1
40 100 250

time (msec)

Hombert concludes that rising pitch tends to be perceived more in terms of its end point
than in terms of its beginning. In other words, rising pitch is more difficult to perceive.

What Hombert’s experiment did in terms of perception, other experiments did in
terms of production. Ohala & Ewan 1973 and Sundberg 1973 demonstrate that a falling
pitch can be produced much faster than a rising pitch over the same pitch interval, sug-
gesting that a rising pitch is more difficult to produce.

Based on studies such as the ones cited here, Ohala 1978 concludes that falling
tones are probably perceptually more salient than rising tones. Therefore, the voiceless
obstruent effect is more likely to be phonologized because it consists of a falling rather

than a rising pitch contour.

73 PHONETIC EFFECTS OF SONORANTS ON VOWEL PITCH

Another reason why voiceless obstruents are more salient than voiced obstruents
involves certain similarities shared by the latter with sonorants. Sonorants are phonologi-
cally neutral to voice-tone interactions in most cases. It is also the conventional wisdom

that they are neutral phonetically, though this is not obvious and there is some disagree-
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ment on this point (Maddieson 1984). Nevertheless, it has been remarked that the pitch
traces after sonorants resemble those after voiced obstruents. Comparing sonorants to
obstruents in (3), this resemblance is clear. In these studies, the fundamental frequency of
vowels afier sonorants falls in or near the range of fundamental frequency values found

afier voiced obstruents, and outside the range found after voiceless obstruents.

3) a House & Fairbanks 1953

m- n voiced obstruents voiceless obstruents
123.2 121.8 120.6-122.8 124.3-127.9
b. Lehiste & Peterson 1961
m n r i ¥y w voiced obstruents  voiceless obstruents
162 161 166 164 164 167 155-169 173-176

Similarly, the chart in (4), repeated from chapter 6 shows the resemblance of the
averaged pitch trace for sonorants marked m with that of the voiced obstruents marked b.

(4) Individual Pitch Traces: Averages by speaker (Hombert 1978)

There are two possible interpretations of the sonorant data, either sonorants have a

distinctive pitch effect or they have no pitch effect and the pitch traces we see are a de-
fault effect, determined by stress or utterance-initial position. In either case, the voiced

obstruents resemble the sonorants, which makes them less distinctive than the voiceless
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obstruents, which stand apart from both voiced obstruents and sonorants. This leads to the
conclusion that the pitch effect of voiceless obstruents must be more salient. This in turn
leads to the prediction that voiceless obstruents should be more often involved in pho-
nologized consonant-pitch interactions than voiced obstruents.

74 PHONOLOGICAL MOTIVATION FOR THE MISMATCH: THE ROLE OF [L/VOICE]

The phonetics-phonology mismatch with respect to consonant-tone interaction
can be motivated by the existence of a privative feature [L/voice]. The privative nature of
the feature [voice] has been argued for by Mester & Ito 1989 and Lombardi 1994. The
feature [voice] is one of several privative laryngeal features, which also include
[constricted glottis] and [spread glottis], as in (5)."

(5) Representation of laryngeal node with privative features:

LAR
voice
constricted glottis (c.g.)
spread glottis (s.g.)

The use of these features to specify different consonant types is shown in (6).
Voiced oral obstruents are exemplified by a representation of b, with a laryngeal specifi-
cation only for [L/voice]. Breathy voiced obstruents are exemplified with a representation
of b", which is specified for both [L/voice] and [spread glottis] under the laryngeal node.
These are the only consonants normally specified for [L/voice] and the oniy types of con-
sonants involved in consonant-tone interactions. The other consonants illustrated include
implosives, aspirated voiceless obstruents, plain voiceless obstruents and sonorants. None
are specified for [L/voice]. The sonorants and plain voiceless obstruents normally have
no laryngeal specifications. They differ in that sonorants can receive a specification for

[L/voice], while voiceless obstruents are never so specified. This difference is based on

! Note that this does not constitute a claim that all features are privative.
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the fact that sonorants, unlike voiceless obstruents are not contrastive in their voicing.

Thus, they are usually underspecified for the feature [L/voice]. Phonological patterning

can teveal whether they are unspecified or not. Voiceless obstruents, if specified for

(L/voice], become voiced obstruents. This does occur, as we’ve seen in the cases of Ya-

bem and Jingpho. So when sonorants are specified for [L/voice], they remain sonorants,

while voiceless obstruents become voiced obstruents.

©6) M/ Rt oY Rt
[-son] [-son]
CPlace CPlace
Lar Lar
[Lab] | [Lab]
[L/voice] [Livoice]
[s.g.]
16/ Rt o Rt
[-son] [-son]
CPlace CPlace
| Lar ; Lar
(Lab] | (Lab] |
[cgl [s-g]
o/ /Rt o/ Rt
[-son] \ [+son]
CP llace CPlace
[Lab] [Ljib]

Assuming these laryngeal specifications and the key role of voicing, it is predicted

that only voiced oral obstruents and breathy voiced obstruents will participate in regular
consonant-tone interactions. The motivation for this prediction is phonological in contrast

to the phonetically-motivated predictions outlined previously.
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The cases of Ngizim and Nupe, discussed in Chapter 2, where voiceless obstru-
ents seems to interact with tone are a potential problem for a privative voicing feature.
The data from these languages can, however, be reanalyzed so that voiceless obstruents
are not the conditioning factor in the phonology. In Ngizim, a process of L spread appears
to be blocked by voiceless obstruents and implosives. Assuming that voiceless obstruents
and implosives are not specified for voicing, the process of L spread can be described as
in (7) where spreading is conditioned by the presence of a voiced consonant. More spe-
cifically, I propose that this is a process in which the Livoice features which are adjacent

on the same tier fuse together and then the multiply linked L/voice spreads to the follow-

ing mora.
(@) Livoi Livoi L/voi L/voi
i I n A i u/[ B
Lar Lar Lar

The alternative approach in which L spreading is treated as a blocking phenome-
non fails to explain why voiceless obstruents and implosives pattern together. Using a
constraint to block L spread across a consonant specificed as [-voice], as in (8), fails to

deal with the behavior of implosives as blockers.

® *L

[-voice]

A reanalysis of the Nupe data would follow the same lines as that of the Ngizim data.
More support for the view that consonant-tone interaction is governed by the exis-
tence of a privative voicing feature and not by phonetic factors comes from the behavior

of breathy voiced obstruents. Phonetic studies such as Ohala 1974 and Kagaya & Hirose
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1975 suggest that breathy consonants depress tone more than other consonants. Ohala
1974 shows fundamental frequency traces for nonsense words spoken by a female native
speaker of Hindi. The onset frequency after bk is much lower than that after b, which is
lower than that after ph and p. If we can assume that these results are typical, then we
might expect that breathy consonants will interact with tone even more frequently than
voiced obstruents do. In contrast, the phonological prediction is that breathy voiced ob-
struents will fail to pattern separately from plain voiced obstruents, given that both types
of consonants are specified for [L/voice]. There is, in fact, no evidence that breathy
voiced obstruents ever act independently of plain voiced obstruents in phonological tone-
voice interactions.

If we consider possible counterexamples to the above claim, we find that they
have no substance. Hyman & Schuh 1974 claim that in the Tibeto-Burman languages of
Nepal breathy voiced consonants change M to L and H to a rising tone while ‘voiced ob-
struents have no perceptible effect” (p. 110). They cite only Glover 1970 which contains a
description of the Tibeto-Burman language, Gurung. However, the tone situation in Gu-
rung presented in Glover 1970 (and Hale 1970) makes it clear it is the breathiness of
vowels that is distinctive rather than the breathiness of consonants. Hale 1970 gives the
obstruent inventory of Gurung as consisting of a series of plain voiceless, a series of
voiceless aspirated and a series of plain voiced stops, as well as the fricative s. He goes
on to explain that vowels contrast in whether they are breathy or clear voiced. Glover
1970n makes the situation even clearer by giving examples of words with breathy voic-
ing. This occurs primarily in initial syllables and can occur with eithcrAplain voiced or
plain voiceless obstruents, with sonorants or with onsetless syllables, as shown in (9),

where an k after a vowel indicates breathy voicing.

(9) Gurung (Glover 1970)
ahlad B3d ‘don’t do that!’

ahprihd [5ﬁpﬁ2d] “‘don’t write!”
yaahrba y5%%b3]  ‘to bark’
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mehg [m’E"] ‘cow’
yuqltuhm [yl 6°m]  “mustcome’
dlhqr [d¥ifr] “in the house’

Therefore any conditioning of tone by breathiness in Gurung is an example of vowel-tone
interaction and not one of consonant-tone interaction.

Siswati is a tone language that is sometimes described as having breathy voiced
stops, and as such might provide a counterexample to the generalization that [L/voice] is
the only segmental feature that crucially interacts with tone. Although I have argued that
Siswati’s voiced stops are not phonologically breathy, even if we accept analyses in
which they are postulated to be breathy, this does not constitute a counterexample. The
stops in question pattern with other voiced obstruents, including the fricatives, which are
never analyzed as breathy voiced. Thus, it is the voicing that is important phonologically

and not the breathiness.

75 SUMMARY

Phonetic studies predict either () voiced and voiceless obstruents should have
equal effects on consonant-tone interaction in the phonology, or (b) voiceless obstruents
should have a greater effect. This is because these studies indicate that both voiced and
voiceless obstruents have an effect on the pitch of the following vowel. Furthermore, in
terms of salience, phonetic studies suggest that voiceless obstruent effects have an advan-
tage because they involve a falling rather than the more difficult to perceive rising tone
and because they contrast with both voiced obstruents and sonorants phonétically.

Phonologically, it is the case that voiced obstruents participate to the exclusion of
voiceless obstruents. This is supported by a survey of phonological interactions between
consonant and tone. The two cases involving potential voiceless obstruent effects can be
reanalyzed in such a way that there is no need to refer to voiceless obstruents in the pho-
nology. The case from Ngizim in which voiceless obstruents seem to block the spread of

L can be reanalyzed as a case in which only consonants with a specification for [voice]
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allow the spread of L. The related case from Nupe can be reanalyzed as a case in which H
is phonetically, but not phonologically, present after a voiceless obstruent. In contrast, the
voiced obstruent effects, presented in over 25 languages in this work, cannot be reana-
Iyzed in this fashion. In these languages, the effects are clearly phonological rather than
phonetic. Moreover, any attempt to handle blocking by placing conditions on the spread
of H so that only voiced obstruents are excluded will not account for the fact that the
segments which allow this spread do not form a patural class.

Based on the examination of the phonetic and phonological information available,
it is clear that there is a phonetics-phonology mismatch. This mismatch can be explained
by the existence of the feature [L/voice] which is the crucial element in determining con-

sonant-tone interaction phonologically.

7.6  CONCLUSIONS

It has sometimes been suggested that phonology is narrowly determined by pho-
netic considerations. It has also been implied that phonology is little more than a nota-
tional variant of phonetics, as in Ohala 1979 and Ohala & Lorentz 1977. Phonology-
phonetics mismatches, such as the one shown here, provide evidence that phonology is
governed by principles that can act independently of the phonetics. Thus, in answer to the
question of what role phonetics plays in the phonology, it cannot be correct to say that
phonology can be fully explained by phonetic considerations. On the other hand, phonet-
ics does “inform’ the phonology since phonology is governed by principles that are re-
lated to, as well as separate from, phonetics. The phonological realizatidn of voice-tone
interaction is tied to phonetics in that voiced obstruents have a phonetic lowering effect
on pitch that is consistent with their effect on tone, but the bigger picture of consonant-
pitch effects demonstrates that phonological principles govern how the phonetic effects
will be manifested in the phonology. The actual manifestation of some phonetic effects in
the phonology to the virtual exclusion of others argues for a real and significant differ-

ence between phonetic and phonological considerations. It also argues that, within the
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phonological component, phonological forces outweigh phonetic forces when these two

conflict.
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