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ABSTRACT

Pitch, a vital factor in the determination of tone, stress and intonation, which places utterances on
a scale ranging from low to high, is an important feature of Isekiri, a Yoruboid language. Extant
studies on Isekiri, have largely been on the syntax and segmental phonology, with little attention
paid to the pitch variations of its tone and intonation. This study was, therefore, designed to
examine tone and intonation in Isekiri, with a view to determining the nature of the tonal system,
the mechanisms employed in the realisation of tonal contours, and the interaction of tone and
intonation.

The study adopted Acoustic Phonetic Approach and Optimality Theory as the framework. The
ethnographic design was employed. Data were elicited from 17 native speakers (10 males and
seven females) purposively selected for their proficiency in Isekiri and duration of stay in three
near homogenous communities: Abigborodo (6), Gbokoda (6) and Gbodo (5). Digital recordings
of elicited and natural conversation of speech were converted to .wav format. Each measurement
provided five tokens of each item of the paradigms. Data were subjected to statistical and
philological analyses.

Isekiri has a three-way contrastive pitch system comprising High (H), Mid (M) and Low (L)
tones. The mid tone is in asymmetry to high and low tones. Tone asymmetry is adequately
accounted for by the constraint hierarchy MAX[H|>>*He-M, *MeH, *LoH, *MoL >>
MAXJ[L] >>*MULTIPLE>> MAX[M]. Tonological operations include Leftward High Tone
Spread and Rightward High Tone Spread (RHTS). The RHTS is sensitive to tone type and
number of syllables with a tonal melody of LL or LLL. The Fy mechanisms of declination, final
lowering and downstep define contour formations. Declination significantly affects mid and low
tones, but not the high tone, which has a better fit of regression model (R* =0.9) and a -0.678
regression line slope. Boundary tones used to distinguish declaratives from different question
types are 0% for statement intonation and L% for question intonation. Contrary to cross-
linguistic evidence, the Isekiri polar question shows a final fall in pitch, which occurs late in the
utterance and a lack of suspension of downstep. There is a consistent effect of initial pitch-
raising in Yes/No questions, which is accompanied by final syllable lengthening and increased
acoustic intensity. Complex declaratives show a partial pitch reset at the left edge of an
embedded 1-phrase. The intonational phrase, which is marked by a pause and pitch reset, is the
only unit above the prosodic word. Underlying lexical tones are not affected by intonation with
the exception of sentence-final tones of the question intonation. The falling intonation pattern is
used across sentences. Tone-intonational strategies include partial submission and avoidance.

Falling intonation in polar questioning and zero boundary tone for statements are diagnostic
patterns of Isekiri of Delta State. The language also operates downstep, bidirectional tone
spreading and partial submission in its prosodic phonology.

Keywords:  Isekiri prosody, Final lowering, Intonational phrase, Yoruboid language

Word count: 470
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CHAPTER ONE

INTRODUCTION

1.1 Background to the study

Pitch, a vital factor in the determination of tone, stress and intonation, places utterances on
a scale ranging from low to high. Languages make use of pitch properties to express
linguistic information. What varies is how pitch is systematically used in their
phonological system (Yip, 2002; Hayes, 2009). Many African languages remain fruitful
areas of research with respect to the insights they offer concerning the nature of tone but
the repeated concern with regard to tonal languages is whether pitch variations can be
distinguished at the post-lexical level. This study is thus an empirical investigation of the
tonal system, tonal behaviour and factors that govern F, contours in Isekiri based on

acoustic evidence.

Tone languages utilize pitch differences to express lexical contrasts. An understanding of
the linguistic use of pitch in earlier conclusions on the tone typology of Isekiri derives
from impressionistic tonemic analyses (Omamor, 1979; Osewa, 2016). The present study
revisits the generalisations obtained from these works by providing empirical evidence
from acoustic investigations seeking to validate the prevalent assumptions for Isekiri,
including the tonal contrasts. It thus explores the acoustic values of the pitch properties
that characterize given tone types and provides clearer descriptions to justify the tonemic
characterizations and also provides empirical justification. The phonological,
morphological and syntactic environments that condition the behaviour of tones and tonal
processes are considered for an adequate tonal description. Thus both perceptual and
instrumental analysis are considered in the description of word-level tonal phenomena in

this study.



Pitch variations can be employed in the region of an utterance in which case intonation is
referred to. These pitch differences harnessed within the domain of the utterance show the
extent to which the selection of factors that contribute to the surface forms of tones in
connected speech varies among languages. Pitch lowering phenomena play a crucial role
in the realization of intonation in tone languages as intonation is used to indicate post-
lexical discoursal meaning, like sentence type and information structure. Interesting issues
in the study of the realization of intonation in tone languages include strategies employed
by tone languages to either resolve or avoid possible conflicts in the interaction of tone
and intonation since both have pitch features (Connell, 2017). This study is intended to

discover the intonation patterns evident in Isekiri.

In the consideration of concerns on Isekiri phonology, we shall take opportunity of
existing works in Yoruba linguistics to raise interesting points of interest significant to
Isekiri. Isekiri however diverges in interesting ways from Yoruba and may contribute
significant data in resolving knotty issues in Yoruba phonology. This study offers a rich
potential of an understanding of issues of the study of the dual function of pitch (tone and

intonation) in tonal languages.

1.1.1 The language of the study

The Isekiri language is classified as a Yoruboid language. It is a member of the Benue-
Congo family within the Niger-Congo phylum (Williamson, 1988). It is spoken in areas
around Warri, Sapele and the Benin River in Warri North, Warri Southwest and Warri
South Local Government areas of present-day Delta State in Nigeria by a group known as
the Isekiri. Its speakers inhabit an area of about 3936.8 square kilometres located in the
westernmost parts of Delta State bounded approximately by latitudes 5°20 and 6° North
and longitudes 5°51 and 5°40 East (Sagay, 1981). The language shares boundaries with the
Ijo in the South, the Edo in the North, the Urhobo in the East and the Yoruba (Ilaje) in the
West. History suggests that the Isekiri Kingdom was founded about 1480 AD and the
kingdom was based on a well-established monarchy structure before the advent of British

colonial rule, and this system of administration remains to date (Eyeoyibo, 2008).



The Isekiri people have been referred to as Djekiri, Jekiri, Shekiri, Ighereje and Isekiri in
the past (Oghaerumi, 2010). The name has been differently spelt as Itsekiri and Isekiri.
This study adopts the name Isekiri for a number of reasons. First, the name is
synchronically pronounced as [1f€kiri] and not [it[ekiri] as the voiceless alveolar stop is
not present in the pronunciation. While there is the possibility of the presence of [t]
historically which has been lost as a result of ease of pronunciation by the early
missionaries, synchronically, [t] is absent in the pronunciation. In addition, other
Yoruboid languages such as Yoruba in their orthography represent [J] as s, therefore, for
the purpose of uniformity with these other Yoruboid languages, this study represents [[]

as s and uses the name Isekiri.

Although the location in space of Isekiri speakers is not geographically contiguous with
the major Yoruba speaking communities terrestrially, the language is bordered by the Ilaje
from the sea and is undoubtedly closely related to Yoruba which accounts for its
sometimes being classified as a dialect of Yoruba. Lexical correspondences in some verbs

provide evidence of closeness in Table 1.1.

The high degree of relationship between Isekiri and Yoruba notwithstanding, the language
possesses unique features significant enough to establish its autonomy. Some of these

features can be seen in the different lexical items for food items shown in Table 1.2.



Table 1.1. Verbs in Yoruba and Isekiri

Yoruba Isekiri Gloss
Ko /kd/ Ko /kd/ Build
Se /[e/ Se /[e/ Make
Wa /wa/ Wa /wa/ Come
Se /se/ Se /se/ Cook
Sun /st/ Sun /st/ Sleep
Gbale /gbale/ Gbalg /gbale/ Sweep
Ti /ti/ Tin/ ti/ Push
Da /da/ Da /da/ Pour
Lo /Io/ Lo /Io/ Grind
Ku /kw/ Ku /kw/ Die




Table 1.2. Food items in Yoruba and Isekiri

Yoruba Isekiri Gloss

Isu /ifu/ ortisun/orasu/ Yam
Ogede/ngeds/ Atan /ata/ Plantain
Iyo /ijo/ uwangué/awagwé/ | Salt
Eyin/&j1/ Eghen /gy§/ Egg

114 /1la/ Tkarabo/ikarabo/ Okro
Agbadd /agbadd/ | Imiyo /imijo/ Maize
Ata /ata/ ogold /6golo/ Pepper
ewuro /@wurd/ orugbo /orugbo/ Bitter leaf
Epa /ekpa/ Isangue/isagwe/ Groundnut
egusi /€gusi/ ikpogiri /ikpogiri/ Melon




While some lexical differences are Edoid, the import of this is negligible. In Osewa and
Ikhimwin (2017), a statistical comparison of the basic lexical items in Yoruba, Edo and
Isekiri was presented. It was shown in the study that the degree of relatedness between
Yoruba and Isekiri based on percentage of cognates is 46.05% and that, between Edo and
Isekiri is 15.79%. This percentile value is less than the 80% benchmark proposed in
Grimmes (1988) for a speech form to be regarded as a dialect of a language using the
lexico- statistical technique. Lexical correspondences in some food items for Edo and

Isekiri are shown in Example 1.1.

Example 1.1
Edo Isekiri Gloss
Iny4 [ina] Orasun/orast/ Yam
Oghede [dyede] Atan /ata/ Plantain
amwé [Ume] Uwangué /iwagwé/  Salt
Ekén [ék(i,] Eghen /gyg/ Egg
fkhiavbo [ixjaps] Ikarabo/ikarabo/ Okro
Oka [3k4] Imiyo /imijo/ Maize
Ehién [¢hj é] Ogold /ogolo/ Pepper
iz¢ [iz€] Eroso /eroso/ Rice
[saéwe [isaéwe] Isangue/isigweé/ Groundnut
Igari [iga!xi] Igari /gari/ Garri
Usi [usi] Usin /st/ Starch

Some of the significant differences seen between the Isekiri language and Yoruba may be
due mainly to influences from the Portuguese, the Edo and the Urhobo languages, with
which Isekiri has had contact (Sagay, 1981). Although Isekiri is spoken in about 23
communities, the language does not possess identifiable varieties as only a single form is
spoken by all. There are no regional varieties although the existence of sociolects is
suspect. Accordingly, it could readily be described as monolithic (Omamor, 1979;
Ogharaerumi,2010).

The diagrams below represent location of Isekiri in the Benue-Congo family tree (see

Fig.1.1) and in the map of Nigeria’s Delta State showing Isekiri land (see Fig.1.2).
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1.2 Statement of the problem

A number of African languages have received a lot of research attention in the area of the
prosodic feature known as tone (Hyman, 1975; Egbokhare, 1990; Laniran, 1992; Odden,
1995; Yip, 2002; Gussenhoven, 2004). While this is true for Yoruba, the same cannot be
said for the Isekiri language. There is the belief that Isekiri shares and perhaps replicates
the fundamental characteristics of Yoruba and that any study of Isekiri may simply be
replicating existing works on Yoruba and its dialects. Even if this were true, Isekiri holds a
potential for providing fresh insights into Yoruba dialectology. However, from
preliminary studies in this work, there are reasons to expect interesting divergences in the
prosody due to the isolation of the language in hardly accessible terrain of the creek and
influence from Edo, Urhobo and [jaw languages. Gaps in research on Isekiri include poor
documentation and discussion, lack of comprehensive data and inadequate analysis for
understanding the place of Isekiri. Improved tools, methodologies and theories provide
greater opportunities for adding to theoretical insight and improving our typological

knowledge of African languages.

A comprehensive analysis of Isekiri tonal phonology is yet to be provided. A number of
undergraduate projects on the language focus on identifying the phonemes and
phonological processes of the language (Otokunefor, 2002; Samuel, 2011; Ijama, 2014;
Iraye, 2014) without recourse to a tonal analysis. The first significant work on Isekiri
phonology (Omamor, 1979) provides a documentation and discussion of the language’s
tonal system. However, there are challenges in Omamor (1979:216) because she holds that
“In any sequence of vowels involving two different tones, the lower tone usually gets
elided... [which] means that L is always elided no matter what it combines with.” A
problem arises with this claim in terms of data as synchronic data from Isekiri suggests
otherwise and bring to light the need for a detailed perceptual and acoustic study of tone
and tonal processes in Isekiri. Therefore, an acoustic investigation to determine the tonal
units, tone system and tonal behaviour in Isekiri is needed to expand the understanding of

tone in the language.

A lack of consistency in theoretical explanation in the study of tone asymmetry has

engendered a lot of argument on the nature of the M tone in Yoruba. Various scholars
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have proposed an analysis of the asymmetric behaviour of the Mid tone within different
theoretical approaches namely, a Contrastive Specification theory (Steriade, 1987; Mester
and It6, 1989 in Peng, 2013), an Underspecification theory (Akinlabi, 1985; Pulleyblank,
1986), a Tone Fusion analysis (Turner, 2006), and an analysis that encodes a scale of tonal
markedness into the formulation of faithfulness constraints (Pulleyblank, 2004). These
approaches have been inadequate in one way or the other, thereby creating a need for a
theoretical re-analysis. This study provides greater opportunities for adding to theoretical
insight through an analysis of the M tone in Isekiri within an Optimality Theory (OT)
account, that incorporates the grounding conditions in Heiberg (1999) to develop
constraints of implicational statements. It is hoped that this will resolve the problem of

competing theoretical explanations.

There is increased research interest in intonation in tone languages (Lindau, 1986; Connell
and Ladd, 1990; Laniran, 1992; Fajobi, 2005; Zerbian and Barnard, 2008; Genzel, 2013;
Kiigler, 2017, Downing, 2017). Despite a rising scholarly interest in intonation in these
languages, there is a dearth of literature in this regard in Nigerian languages. A
comprehensive study of intonational phenomena in Isekiri promises to enlarge
understanding and offer insights into the dynamics of relationships between tone,
intonation and grammatical behaviour that can become a template for larger comparative
studies in related languages. This study therefore examines and identifies possible factors
that shape F contour and determines if Isekiri as a tone language exhibits specific patterns
of intonation through phenomena such as downdrift, downstep and declination. It
investigates the degree to which the Isekiri intonation pattern corresponds to the intonation
system of other tone languages thus substantiating the claim for the description of

intonation systems separate from tone systems in tone languages.

1.3 Aim and objectives of the study
This work sets out to examine tone and intonation in Isekiri in order to advance analytic
research in the language with the following objectives:

a) Account for the nature of the tonal system in Isekiri.
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b) Examine the behaviour of the Mid tone and employ a theoretical approach that best
accounts for tone asymmetry.

c) Determine the mechanisms employed for the realization of F contours in Isekiri.

d) Analyze the intonation patterns evident in the language.

e) Explain the tone-intonation relationship in the language.

1.4 Research questions

Against the above objectives, this study addresses the following questions:

a)  What is the nature of the Isekiri tonal system?

b) How does the M tone behave differently from the high and low tones in Isekiri and
how does one best explain tone asymmetry?

c¢)  What mechanisms does the language employ for the realization of Fy contours?

d) How does intonation patterns in Isekiri manifest?

e) How does tone and intonation relate in the language?

1.5 Significance of the study

This study advances knowledge on Isekiri prosody. Prior works have not extensively
examined tonal phenomenon in Isekiri. This study provides an acoustic description of the
language’s tonal grammar, which it is hoped, will present a more accurate account of its
tone system. Apart from the mention of the fact that Isekiri contrasts three level tones and
has particular tone patterns (Omamor, 1979; Osewa, 2016), tonal processes such as
downdrift and downstep which this study identified and described in the language have
hitherto been left unattended to.

One major importance of this study is the theoretical re-analysis of tone asymmetry. The
proposal of an OT version that incorporates grounding conditions as constraints of
implicational statements for an analysis of M tone asymmetry is a notable input of this
study to Yorubiod studies and phonological theorizing. This is because it clears up

concerns raised in previous proposals and analysis in some Yoruba data.
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This study at a higher level of prosody exhibit features of intonation in Isekiri that can
contribute to typological classification. Rialland (2007) presented a database of 78
languages on question prosody in African languages. Interest is nevertheless on more
languages in published and unpublished works including dissertstations for typological
goupings. This study offers empirical evidence and data from its investigation that is

appropriate for inclusion in the corpora of an African perspective on question prosody.

Also, this work will help to fill the gap of formal studies or research on the Isekiri
language and will serve as a reference point to other researchers or students, most
especially, post graduate students who are interested in the language and in tonal
behaviour or intonation in tone languages. In addition, this work will aid teachers and
language analysts interested in studying the language by providing adequate information

about the tonal structure of the language.

1.6 Scope of the study

This section presents the limit within which this study was conducted. This is important
because it makes clear the reason particular data were gathered and defines what can be
accomplished in a reasonable amount of time. This study examines two supra-segmental
features in the Isekiri phonological grammar. It concerns itself with the nature of tone and
intonation in the language and therefore examines lexical tones and their interactions in
lexical items and grammatical constructions. Different grammatical constructions are used
to show deletion in different environments and the corresponding behaviour of the mid
tone observed. The tonal distribution of lexical categories is also examined. Declarative
and interrogative sentences are considered to determine the mechanisms employed in the

realization of pitch contours.

1.7 An overview of Isekiri segmental phonology

An outline of the phonological structure of segments and syllables in Isekiri is presented
here. This is necessary because although this study focuses on phenomena beyond the
segment, the segments are the skeletal structure for the syllable and the syllable is the tone

bearing unit in Isekiri as will be shown in Section 1.8.2.
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1.7.1 The sound system of Isekiri
The two main classes of speech sounds are the consonants and vowels. The sound

segments of Isekiri, like all languages, include consonants and vowels.

1.7.1.1 Consonants in Isekiri

The Isekiri consonant inventory consists of twenty (20) phonemic consonants produced at
seven places of articulation, namely, bilabial, labio-dental, alveolar, palato-alveolar,
palatal, velar and labial-velar. The manners of articulation utilized in the language are
plosive, fricative, affricate, nasal, trill, lateral and approximant. Two of the twenty
consonants are nasals (/m/ and /n/), while the others are oral sounds. The consonants in the

language are presented in the chart in Table 1.3.
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Table 1.3. An Is¢kiri phonemic consonant chart

Bilabial | Labiodental | Alveolar | Palato- | Palatal Velar Labial-
Alveolar Velar

Plosive p b t d k g |kp gb
Affricate dz
Nasal m n
Fricative f 1 g I ¥
Trill'Tap r
Lateral |
Approximant 3 w

14
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Omamor (1979) identified eighteen phonemic consonant sounds namely /p b t d k g kp gb
jms [fyrlyw/. This phonemic consonant inventory excludes /n/ and /v/ as /n/ and /I/
are said to be in complementary distribution (Omamor, 1979: 202). The current study
holds that although /n/ and /1/ alternate in certain environments in Isekiri, they are both

phonemic in the language.

Evidence for the inclusion of /n/ in the phonemic inventory of the Isekiri language is
evinced from the formation of deverbal nouns where nasality is shown to be stable in [n]
relative to other sonorants [r] [w] and [j]. In deverbal noun formation, the consonant [n] of
the verb stem is always copied even when the verb stem has a high or a non-high vowel
but this is not the case with other sonorants (Akinlabi, 2000). Following a similar analysis

for Yoruba in Akinlabi (2000), examples (1.2) and (1.3) show deverbal noun formation in

Isekiri.

Example 1.2:
a) rin ‘laugh’ ririn  [rir7] ‘laughing’ *rinrin - *[ri11]
b) wén ‘borrow’ wiwen [wiwe] ‘borrowing’  *winwén *[wiwg]

c¢) yan ‘smoke (fish)’  yiyan [jijad] ‘smoking’  *yinyan *[jija]
The vowel of the prefix in Example 1.2 are oral vowels. An acoustic evidence of this for

ririn [riri] ‘laughing’is shown in Figure 1.3.
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When the stem consonant is [n], the nasality carries over to the prefix. This is not what is

expected if the underlying form of the verb has /1/.

Example 1.3:
a) né ‘have’ niné ‘having’ [nfné] * 1iné *[lfné]
b) na ‘spend’ nind ‘spending’ [nfné] * lind *[lfné]
¢) ni ‘wear’ nini ‘wearing’ [nfnf] *lini  *[ lfnf]
d) ne ‘send’ niné ‘sending’ [nfné] *ling  *[ lfn?,]
€) no ‘clean’ nino ‘cleaning’ [nfns] *ling ¥ lfn?)]

The nasality of the vowel [i] of the prefix has to be from the preceding [n] and the reason
for this is that it is underlying. In the other sonorants, the prefix consonant remains oral as

shown in the formant graph in Figure 1.3.

The phonemic status of /n/ is also revealed in the restricted nature of the n/l alternation
(Oyelaran, 1976). Support for this position is evident in Isekiri in the morphemes ni, ne,
na, where the n/l alternation is restricted. An instance of this is given in the example
below.
Example 1.4:
ni ‘strong’ and ni ‘PREP’
a) Toju ni eju Toju ’eju ([n]alternates with /1/)
strong eye
“Téju is mean’
b) Tojuri Bawo ni obon *Toju ri Bawo li obon  *Toju ri Bawo I’ 6bon (no n/l
alternation)
See Prep market
“Toju saw Bawo in the market’.
These evidences demonstrate the claim for the recognition of /n/ as a phoneme thus
proving that /I/ and /n/ are phonemes in the language and the alternation between these

two segments is morphophonemic.

Also, the voiced labio-dental fricative /v/ is present in ideophonic words like veke /veke/

‘wide’, veyin Ivji/ ‘large’, vitvir /vavi/ “terrific speed’, etc. Thus, the voiced labio-dental
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fricative is attested in the language. Accordingly, the consonants in the language that are

distinctive are twenty as presented in the chart in Table 1.3.

These consonants occur in the following words as shown in example (1.5) drawn from the

data in appendix 1.

Example: 1.5
a./p/
b. /b/
c. /m/
d. /t/
e. /v/
f. /t/
g. /d/
h. /n/
i/
j. /t/
k. /s/
L. /j/
m. /f/
n. /dz/
o. /k/
p./g/
q./y/
r. /kp/
s./ gb/
t. /w/

/pipi/
/bini/
/ma/
/fal
veke/
/ta/
/dede/
/ng/
/Iy
Jra/
/s&/
/jiri/
/f5/
/dsi/
/ka/
/gd/
o/
/kpe/
/ gbé/

/wu/

‘press down"
‘to close’

‘to drink’

‘to circumcise
‘wide’
“finish’
‘all’
‘choose’
‘to beat’
‘open’
‘vomit’
‘to praise’
‘look’

‘to steal’
‘die’

‘tall’
‘forbid’
‘call’
‘plant’

‘to like’

/gpuru/
/abete/
[imijo/
/iféje/
vavu/
/itd/
/adé/
/ngyE/
/ala/
/&1t
/asi/
/§j4/
ufa/
/3ds¢/
/ikt/
/eqi/
/3yd/
/ekpo/
/agbo/

/eEwn/

18

‘yam porridge’
‘aroom’
‘maize’
‘tobacco’
‘traffic speed’
‘urine’

‘a cover’
‘sweet’
‘grinding’

‘a slave’
‘starch’
‘grandchild’
‘clay pot’
‘food’

‘dirt’
‘firewood’
‘respect’

‘oil’

‘old age’

‘a cloth’



1.7.1.2 Isekiri vowels

The Isekiri vowel system comprises seven oral vowels, namely /i, e, €, a, u, 0, 9/ and five
nasal vowels /i, £, &, 1, 3/. The formant frequency values of the oral vowels were measured
and average formant values of the first two formants taken from five tokens of each vowel
were obtained. The result is shown in Table 1.4. These values are plotted on an F;-F,

plane using MS excel as presented in Fig. 1.4.
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Table 1.4. Average values of formants frequency of Isekiri oral vowels

Vowels | [i] [e] [e] [a] [0] [o] [u]
F2(Hz) |2214 |[2010 [1752 |1464 |875 702 | 731
FI(Hz) |269 385 568 | 720 {596 401 | 283
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Fig. 1.4. Isekiri oral vowels plotted against F1F2 plane
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a) Oral vowels

The seven oral vowels can occur in any position in a word in the language

are shown in example (1.6)

1.6a) /i/

b)

d)

®

(2

(1) iwé
(i1) ikun
(iii) bi
/e/

(1) eja
(i1) ekpo
(iii) gbé
/e/

() gja
(1) eséte
(iii) je
/a/

(1) aga
(ii) aro
(iii) 1a
/a/

(i) oko
(i1) ola
(iii) wo
/o/

(1) ogho
(i1) oguin
(iii) r6
h/
(usa

(i) usin

iwé/
fiki/
/bi/

/&dz0/
/ekpo/
/ gbé/

/edza/
/Eséte/

/dz/

/aga/
/ard/

Na/

/3k3/
/314/

wd/

/oy06/
/ogii/

1o/

Jufa/

/Gst/

‘book’
‘waist’
‘to give birth’
Geye,
‘oil’

‘carry’

‘fish’

‘plate’

‘eat’

‘chair’
‘story’

‘big

‘husband’
‘dream’

‘to enter’

‘money’
‘twenty’
‘tie’

‘clay pot’

‘starch’
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(ii1) ra /ra/ ‘open’

b) Nasal vowels

There are five contrastive nasal vowels; nevertheless, all the seven oral vowels in the
language can be nasalized. A close examination of the occurrence of nasal vowels reveals
that they occur at word medial and word final positions. Nasal vowels do not occur word

initially in the language. Examples of nasal vowels are given in example (1.7) below:

1.7  a il
1) gin g/ ‘say’
ii)yin /fi/  ‘uproot’
iii) etin /a&ti/  ‘ear’
b. 1€/
1) s€n /s&/  ‘vomit’
ii) rén el ‘walk®
iii) okeren /3kerg/ ‘male’
c. /a/
i)aran /ard/  ‘worm’
ii) fan /fi/  ‘to circumcize’
iil) uwan /iwa/ ‘tongue’
d. 13/
i) kon K5/ “full’
ii) iron /ir3/  ‘hair’
iii) ukptkporon /akpukpdrd/ ‘stone’
e. 1/
1) sun s/ “sleep’
ii) arun /art/  ‘mouth’
iii) tun /. <cold’

23



The phonemic status of these nasal vowels is established by contrasting them with their

oral counterparts as seen in the following example:

Example 1.8
1.8a. /i/ and /i/
la) ri /ri/ ‘see’
1b) rin /i ‘laugh’
2a) eri /erl/  ‘river’
2b) erin /gri/  ‘song’

b. /e¢/ and /&/

la) kpé /kpé/ ‘stay long’
1b) kpén /kpé/  “divide’
2a) je /dz&/  ‘eat’
2b) jen /&gEl “deep’

c. /a/and/a/
la) kpa /kpa/  kill’
1b) kpan /kpa/  “fetch,
2a) ka /ka/  ‘confess’
2b) kan /ka/  ‘knock’

d. /o/and /3/

la) fo /f3/  ‘break’
1b) fon 5/ ‘squeeze’

2a) so /83/ ‘throw’

2b) son /83 ‘tocry’

e. /u/and /U/

la) oku /oka/  ‘corpse’
1b) okun /oku/  ‘sea’

2a) eru /éra/  ‘fear’

2b) érin /era/ “load’

24



1.7.2 Syllables in Isekiri

The most basic syllable type attested in all languages is the consonant and vowel
sequence, CV. This syllable type is widely attested in Isekiri. The onsetless syllable type is
also attested in word initial position, thus syllables may have onsets or may be onsetless in

Isekiri. Examples are shown in data (1.9), (1.10) and (1.11).

1.7.2.1 The CV syllable structure
Isekiri non-nominal elements manifest a non branching onset in their root forms as shown
in this example.

Example (1.9): The syllable structure of verbs: CV

a) gin /gi/ ‘say’
b)re /re/ ‘go’
c)be /bg/ ‘peel’

(1.10) Adjectives: CV

a)ko /kd/ “full’
b) wo /wo/ ‘heavy’
c) gban/ gba/ ‘wise’

Most Isekiri non-nominal elements in their roots are made up of the syllables with onset as
shown in (1.9) and (1.10). The CV syllable is schematically represented in the following
structure. This syllable type shows a non-branching onset and a non-branching rhyme and

is typical in the language; hence the Isekiri syllable can be viewed as being simple.
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C

g

Fig. 1.5. CV syllable structure for / gi/ ‘say’
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1.7.2.2 The V syllable structure
The syllable structure of nouns more often than not begins with an onsetless syllable, that
is, the V occurs word-initially as the only constituent of the syllable.

(1.11) Noun: V-CV

a) ege /e- ge/ ‘well’
b)ulo /u-15/ ‘grinding stone’
¢) ugho /ti-yd/ ‘navel’

The examples in (1.11) above show both the V (onsetless) and the CV syllable structures.
The onsetless syllable is also evidenced as a pronoun in example (1.12):
(1.12)  a)o ‘3SG’
b)e ‘3SG’

The V-type structure in the language can also be a vocalic affix as shown in example
(1.13) below:
1.13a) usen u-sén ‘vomit’
b) ito i-to ‘urine’
Evidence for this morphology is through prexification such that sén ‘to vomit’ has the
vocalic affix ‘u’ attached to it to become the noun zisen ‘vomit” and t¢ ‘to urinate, has the
vocalic affix ‘i’ attached to it to become 70 ‘urine’. The V-type structure is seen in the V.

CV syllable structure in Figure 1.6.
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| |
WV C W
l | |
g 4 &

Fig. 1.6. V. CV syllable structure for /£gé/ ‘well’
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1.7.2.3 The CCYV Syllable Structure

The existence of a minimally branching onset is observed at the phonetic level as a single
branching onset structure. This is a phonetically attested type of syllable resulting from
glide formation in Isekiri as shown below.

Example 1.14

1.14a) gua / gua/ [gwa] ‘drive
b) uwangué [iwagaé/ [Gwagwé] ‘salt’
C) tié /tie/ [tjé] ‘small’
d) uli ekd /ali # gkd/ [Tljék3] ‘school’
e) eju 0jo /edzu #3d3d/ [edzwodzd]  ‘day’

In example (1.14), there is a readjustment of elements as a result of re-syllabification
when the process of glide formation applies such that the CVV structures in /gua/,
/iwagué/ and /tié/ yield the CCV structures in [gwa], [iwagwé] and[tjé] and the V-V
sequence across morpheme boundary in /Gli # gkd/ and /éd3u # 53d35/ also yield the CCV
structures in VCCVCV [aljék3] and [&dzwod3s]. Glides in Isekiri are derived as full
glides and not off-glides. The CCV syllable structure is a phonetically attested type in

Isekiri as shown in the graphical display of spectrogram readings in Figures 1.7 and 1.8.
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2.732698

0.4676
0.007111 ICh1q
-0.5328
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0.007111 ICh2q

05328
5000 Hz|

3064 Hz|--4

0 Hz

Segments
(12/12)

-1

ufilile x| 3

0 Visible part 2.732698 seconds 2732698

Total duration 2.732698 seconds

Fig. (1.7a). A graphical display of the waveform and spectrogram of [ili] “house” and
[Tljekrd] “school”

T42.8 dB

572 a8 I
22042 67
0 Visible part 22050.00 herz ~ 22050.00 Visible part 22050.00 herz ~ 22050.00
Total bandwidth 22050.00 hertz Total bandwidth 22050.00 hertz

Fig. (1.7b). Spectra slide of (a) the vowel [i] and (b) the palatal approximant [j]
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The spectrograms clearly show the acoustic behaviour of /j, w/, thus, suggesting the /Cj/
and /Cw/ structures are well attested in the language. The acoustic properties of glides are
very akin to those of vowels, thus, the frequency spectrum of [j] in Fig. (1.7a) above
resembles that of [i]. The palatal approximant is characterized by a low F;, and high F,
and F3, similar to the vowel [i]. Two cues to distinguish vowels and glides are the steady
state portion and acoustic energy- intensity (Reetz and Allard, 2011; Padgett, 2008). The
approximant's slightly greater constriction results in a shorter steady-state portion and
lower acoustic energy. The first cue is illustrated by means of the spectrogram above,
which compares [i] in uli to [j] in [Gljék3], [i] has more of a steady state portion than [j]
which has a shorter steady-state portion. Also, the duration of [i] is 0.236 secs. while that
of [j] is 0.152 secs. In addition, as illustrated in the spectra slice, [j] has a lower acoustic

energy as it shows less intensity.

These spectrograms prove that complex onset occur in Isekiri thereby confirming the
claim of a CCV structure as a phonetically attested syllable type in Isekiri. The implication
of this is that the onsets in Isekiri are relatively simple but they may branch as a result of
re-syllabification. The Cw cluster is attested in Isgkiri as exemplified by the acoustic

evidence in the spectrogram Figure 1.8.
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Fig. 1.8. A graphical display of the waveform and spectrogram of [ed3z0] “eye” and
[ed3wdd3d] “day”
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Figure 1.8 shows a spectrogram for [0] in [€d30] and [w] in [€d3wdd35], where Fl and F2
are low and close together with a high F3, this shows a similar formant structure for [u]

and [w]. However, [w] has a shorter steady state portion than [u].

1.8 Tonal concerns

A discussion of some tonal concerns is necessary as a precursor to an investigation of the
Isekiri language tonal phonology which will be examined in Chapter Four. These concerns
include the tone bearing unit in the language, as well as its tone typology, and tone
features. An understanding of these issues paves way for a better perception of the tone

system and proper typological placement of the language.

1.8.1 The tone bearing unit (TBU) in Isekiri

The surface realization of a tone is usually linked with a prosodic unit. Two prosodic units
that serve as tone bearing units (TBU) in African languages are the mora(p) and the
syllable(c) (Odden, 1995; Akinlabi, 2000; Yip, 2002; Cahill, 2017). Yip (2002) proposes
some criteria for ascertaining if the TBU in a language is the mora or the syllable. The

mora is said to be the TBU if the language has:
(1) nasals that bear tones but onset nasals that do not bear tones
(i1) light mono-moriac syllable with only one tone and heavy bi-moriac syllables with

two tones

The above are also schematically represented in Yip (2002:73). The schema is as shown in

Figures 1.9a) and b) for (i) and (ii) respectively.
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Fig. 1.9a). Representation of the mora as the TBU in a language

C and €V and  CVV and  CVC
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Fig. 1.9b). Representation of the mora as the TBU in a language
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The syllable will be the TBU, if two different syllable weights can bear the same number
of tones. Following the above criteria, the prosodic element that can adequately be the
TBU for the Isekiri language is the syllable. This is because the language does not have
syllabic nasals and does not distinguish syllable weights. This is evident in the fact that all
syllables in Isekiri are open syllables as shown in section 1.7.3 above. Thus the

representation of the TBU for Isekiri is as represented in Figure (1.10a &b).
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Fig. 1.10a). Representation of the syllable as the TBU in a language
(Yip, M. 2002. Tone. Cambridge: Cambridge University Press)

& A T { ‘see’
C ‘|J
! !
i A
cC Vv V g U a ‘to drive’
| 1
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L. ezl

Fig. 1.10b). Representation of the syllable as the TBU in Isekiri

S 1L
Y N4
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Surface syllable types in Isekiri are V, CV and CCV, and one associated tone is permitted
on a syllable which lends support for the syllable as the TBU and not the mora. If the mora
were the TBU, then it will be expected that for the CVV syllable underlying structure, two
distinct tones will be allowed on the CV and V thus giving a representation that is

unattested in the language.

1.8.2 The Tonal Typology of Isekiri

One of the earliest attempts to typologize tone languages is found in Pike (1948). He
recognized the differences between the tonal systems of tone languages and thus classified
tone languages into two broad types, pitch register system and contour tone system. The
pitch register systems are characterized in terms of levels of pitch while the contour
systems are characterized in terms of the direction of pitch change. Welmers (1973) went
further to distinguish between a discrete level tone language and a terraced level tone
language within the register system. For the discrete level tone system, “...each level tone
is restricted to a relatively narrow range of absolute pitch within a phrase and these
tonemic ranges are discrete — never overlapping and separated by pitch ranges ...”
(Welmers, 1973:81) while the terraced tone system has “...restrictions in pitch sequences

[such that] ...after a non-low pitch, the next syllable may be low, or it may have the same

non-low pitch, or it may have a slightly lower non-low pitch” (Welmers, 1973:82).

In addition to the typologies proposed by Pike (1948) and Welmers (1973), other
parameters of tonal typology proposed in the tonal literature include categorization of tone
languages based on tonal function. One of such classifications is on how tonal contrast are
utilized in tone languages. The distinction is thus between Type A- languages with lexical
tone and minor morphological uses of tone- and Type B- languages with lexical tone and
major morphological uses of tone (Hyman, 2016). There is also the categorization of tone
languages based on activeness of tones which is also divided into Type A “lethargic”
(languages where tones are stable and without tonal morphology or alternations) and Type
B “restless” (Hyman, 2016:9). Connell (2014) proposed the grouping of languages based
on phonological and phonetic aspect of tone realization. The tonal typologies mentioned in

this paragraph do not capture a clear cut classification for some languages as many
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African tonal languages will readily fall in between these categories. This study therefore
adopts Welmers (1973) classical categorization and given the types of tones attested in
Isekiri, the language easily falls under the classification of a terrace system. One evidence
for this assertion is that downstep as a feature of a terrace tone system manifest in Isekiri

as will be discussed in Section 4.3.1.2.

1.8.3 Tone features

Tonal primitives (Hyman, 2010; Clements, Michaud and Patin, 2010) and tonal features
(Clements, 1983; Pulleyblank, 1986; Snider, 1999; Yip, 2002; Hyman, 2011; McPherson,
2016) are commonly proposed for the representation of tones. The use of features in tonal
representation has attracted a lot of attention and several feature systems have been
proposed for tones in the literature. Yip (2002) proposed a feature system based on two
binary features, namely, Register and Pitch. The ‘Register’ feature divides the pitch range
into two with the feature [+/- Upper] and the ‘Tone’ feature subdivides each register into
two with the feature [+/- high]. The feature [high] is renamed as [+Raised] by Pulleyblank
(1986) to differentiate it from the segmental feature [+=High]. This is illustrated in Figure
1.11.
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+ Raised H
+ Upper

- Raised HM

+ Raised M
- Upper

- Raised L

Fig.1.11. Tone features
(Pulleyblank, D. 1986. Tone in Lexical Phonology. Dondretch: Reidel)
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The use of unary features [h/l] for Register and [H/L] for Tone has also been proposed but
“... the resulting systems function in largely the same way” (McPherson, 2016:6). The
feature system proposed by Yip and modified by Pulleyblank is assumed in our
examination of the Isekiri tone system. This is particularly suitable in accounting for the
tonological operations of tonal spread in the language. The feature system

comprehensively accounts for this in a principled way. Details of this is in Section 4.3
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CHAPTER TWO
LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.0 Introduction

This thesis investigates the prosody of Isekiri. Literature that has significant and
demonstrable bearing on the study and germane theoretical models are discussed to
provide the relevant background for the study. Focus is on tonal behaviour and
intonational characteristics and contours. One of the critical issues in tonal literature is the
nature of downstep most especially in a language with three level tones like Isekiri and in
intonational studies, attention has been on how best to account for phrasal F, contours.

These issues are considered in our examination of relevant literature.

2.1 Previous studies on Isekiri phonology

A few studies have examined aspects of the phonology of Isekiri (Omamor, 1979;
Otokunefor, 2002; Samuel, 2011; Jjama, 2014; Inoniyegha, 2014; Osewa, 2016), among
others. However, most of these studies are unpublished long essays and undergraduate
projects. These studies present the segmental inventory in Isekiri and examine some

phonological processes which are attested in the language. Evidence from these studies

suggests that the phonemic inventory of Isekiri consists of twelve vowels. There are
differences in the number of consonants from eighteen consonants in Omamor (1979) to

twenty in [jama (2014), Inoniyegha (2014) and Osewa (2016).

On the prosodic level, which is the concern of this study, Omamor (1979) and Osewa
(2016) identify three level tones, H, M and L tones. Both studies further identify the LL,
MM and MH tone patterns for disyllabic nouns and the H, M and L tones for
monosyllabic verbs but did not examine other lexical categories. Omamor (1979) further

notes that of the three contrastive tones in the language, the most unstable tone is the L
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tone. According to this study, in vowel elision situations, the L tone usually gets deleted
when in contact with the H or M tone. This description of L tone behaviour contradicts the
behaviour of Isekiri tones. Acoustic and auditory impression of Isekiri tones in this study

suggest the contrary.

As may be noted in these studies (Omamor, 1979; Osewa, 2016), the discussion of tones
does not go beyond an identification of tonal units, tonal patterns for nominal category and
monosyllabic verbs and the behaviour of the L tone in Omamor, (1979). The full extent of
tonal issues in Isekiri has not been analyzed. Comprehensive data and instrumental
evidence are needed to establish tonal phenomena in Isekiri. Also, phrase level prosodic
phenomenon is not addressed in the available works to us. These are some of the gaps in

Isekiri scholarship this present study intends to fill.

2.2 Pitch lowering phenomena

Declination, downstep and final lowering are downtrend phenomena used for pitch
lowering in the literature. Declination is a gradual lowering whose domain is across an
utterance (Connell and Ladd, 1990; Egbokhare, 1990; Laniran, 1992; Gussenhoven, 2004;
Zerbian and Barnard, 2008; Genzel, 2013; Downing and Rialland, 2017). Downstep has to
do with lowering caused by a specific phonological tone and final lowering is a lowering
at the end of an utterance (Laniran and Clements, 2003; Downing and Rialland, 2017). A
distinction is often made in the literature between downdrift, also called automatic
downstep, which is caused by a specific surface phonological tone and downstep or non
automatic downstep; a lowering caused by a floating tone (Hyman, 1975; Connell and
Ladd, 1990; Egbokhare, 1990; Laniran, 1992; Odden, 1995; Yip, 2002; Laniran and
Clements, 2003; Gussenhoven, 2004). The issue of whether these two types of downstep
should be treated as distinct phenomena or as the same has been a matter of interest in the

literature. Sections 2.2.1 and 2.2.2 examine the phenomena of declination and downstep.
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2.2.1 Declination

Declination is a downward inclination of fundamental frequency over an utterance. The
gradual lowering of Fy is evident in descriptions of declination. One definition of
declination by Pierrehumbert and Beckman (1988:71) says it is “ a backdrop phonetic
process that unfolds gradually in time without regard to the phonological sequence of
tones”. Recognition of the gradual lowering of Fy in time reflects the nature of declination.
However, studies especially in African tone languages have shown that the amount of
declination in some of these languages is actually dependent on tone type (Lindau, 1984;
Connell and Ladd, 1990; Laniran, 2002; Fajobi, 2005), thus the phonological sequence of
tones cannot be disregarded. The view of Pierrehumbert and Beckman (1988) seems to
characterize the observation of declination in non tonal languages by other scholars such
as Poser (1984). He assumes that declination is not dependent on the tonological system
because it “... is not controlled by linguistic variables, that is to say, neither the tonal string
nor the accents have any influence on declination” (Poser, 1984:259). A steeper
downward slope has been tied to a sequence of low tones more than the mid or high tones
in many tone languages (Lindau, 1986; Connell and Ladd, 1990; Laniran, 1992; Shih,
2000; Fajobi, 2005). Gussenhoven (2004) in line with the evidence found in some
languages recognizes the effect of sequences of tones on declination. According to him,
the effect of declination is “most straight forwardly observable in pronunciation of
sentences with sequences of identical tones” (Gussenhoven 2004:98). The study of

declination in African languages therefore sheds more light on this mechanism.

A cursory examination of pitch tracks of sequences of like tones in Isekiri sentences
largely confirms declination in low tone sequences observed in Yoruba (Connell and
Ladd, 2000; Laniran, 2002; Fajobi, 2005), Akan (Genzel, 2013; Kugler,2017), Ibibio
(Urua, 2001) and some other languages. However, data in Isekiri do not appear to support
the claim of declination in H tone sequences reported in Laniran (2002) and Fajobi (2005)
for Yoruba. The uncertainty of declination in M and H tone sequences is observed in
Connel and Ladd (2000:12) who acknowledge that “Even assuming that the declination
itself is a real effect, it nevertheless seems fair to conclude from these results that

backdrop declination does not exist in Yoruba to the degree documented by Lindau (1986)
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for Hausa...” This provokes the need for further research of this phenomenon in a sister
language like Isekiri. This study will determine this phenomenon in all tone types in
Isekiri and provide insights to the degree of declination based on tone type. Evidence to

support the effect of tone type on declination is discussed in section 2.3.
2.2.2 Downstep

One of the key issues in the study of tone is the concept of downstep which has received
much attention both in tonal and non tonal languages and which has been identified in
Isekiri in this study. The term downstep has been used differently by researchers. As
earlier mentioned in the introduction of this section, the common usage is downdrift or
automatic downstep for a phonetic lowering triggered by a specific surface phonological
tone and downstep or non automatic downstep for a lowering caused by a floating or
delinked low tone. An interesting distinction is also made in terms of terminological
concern between automatic downstep, non-automatic downstep and downdrift (Connell,
2014, 2017). This phenomenon is also referred to as catathesis in Poser (1984) and a
distinction is made between automatic catathesis and non automatic catathesis in line with
the distinction for downstep. In this study, we stick to the terms downdrift and downstep.
Downdrift is a phonetic lowering triggered by a surface L tone such that in a sequence of
H tones with intervening L tones, the H tone following the low tone is lower than the
preceding High tone (Connell and Ladd, 1990; Egbokhare, 1990; Omozuwa, 2010; Yip,
2002; Laniran, 2002; Laniran and Clements, 2003; Gussenhoven, 2004). The lowering is
predictable from the context therefore, in a sequence HIL1H2H3L2L.3H4, H2 is perceived
to be lower than the preceding H1 as a result of the intervening low tone, L1 and H4 is
lower than H2 and H3 due to the preceding L3. Downstep is lowering that is triggered by
a floating or delinked tone (Laniran, 1992; Yip, 2002). A graphic illustration of downdrift
and downstep reproduced from Gussenhoven (2004:100 — 101) is seen in Figs.2.1a and b.
The lowering in H2 and H4 in Fig.(2.1a) is conditioned by L1 and L3 respectively but the
downstepped H4 in Fig.(2.1b) is not preceded by a surface L.
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Fig.2.1a. A graphic illustration of downdrift Fig.2.1b. A graphic illustration of downstep

(Gussenhoven, C. 2004. The phonology of tone and intonation. New Y ork:
Cambridge University Press.)
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The question of whether downdrift and downstep should be treated as the same
phenomenon has been argued for in various studies (Poser, 1984; Connell and Ladd, 1990;
Gussenhoven, 2004). A widespread explanation for this position is that, more often than
not, it can be shown that “non- automatic downstep can be traced diachronically or
derivationally to automatic downstep, i.e. to the effect of a low tone that has been deleted”
(Connell and Ladd, 1990:3). Many languages provide evidence that downsteps have their
origin in the preservation of low tones but the way the floating low tone conditions
downstep differs. The presence of the low tone is revealed in two instances in this

example that shows downstep in Kanakuru (Gussenhoven, 2004).
Example 2.1

a) Jimu dadau — [jim !dadau] ‘we used to play’

b) Kuré méondé— [karé !ménd] ‘my corn’

In (a) the low tone is preserved after the deletion of the vowel /u/ and in (b), there is a
rightward spread of the high tone to the vowel /e/ and the low tone is displaced. In these
two instances, the downstepped H is triggered by a floating low tone. This substantiates
the argument for both downstep and downdrift to be treated as the same phenomenon.
This idea will be pursued in this study as we shall determine the nature of downdrift and

downstep in Isekiri.

Further evidence of the presence of a low triggering downstep is seen in Edo. Omozuwa
(2010) reports that the combined proceeses of downdrift, vowel elision and tone shift must
occur in the environment of a H#L tone sequence across word boundary for downstep to

occur. See example 2.2 from Omozuwa (2010:270).

Example 2.2
la) /awé # owa/ — [awo!wa] ‘inside the house’
b) /awé # dwa/ — [uwowa] ‘inside the stall’
2a) /iyo # okpe/ — [iyd!kpe] ‘money for a palm wine tapper’
b) /iyo # okpe/ — [iyokpé] ‘money for flute’
A close examination of the Edo data reveals the effects of a floating low tone either

through vowel deletion showing tonal stability or through a displaced low tone from a
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rightward spread of the H tone. Examples 1(b) and 2(b) where downstep does not occur
provide further support for a floating low in the environment to trigger downstep.
Although Omozuwa (2010) outlines three processes (downdrift, vowel elision and tone
shift) for downstep to occur in Edo, we are of the opinion that downstep in Edo involves
only the processes of vowel elision and rightward tone spread based on the data in
example 2.2. Emai also substantiates the triggering effect of a floating low tone on
downstep from the deletion of a low tone vowel with the illustration in Fig. 2.2 reproduced

from Egbokhare (1990:264).
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by vowel 3y DS by floating low
by Redup. YT d
2Y. Kedup elision insertion deletion

| ! i | i I !
gede - edesde 5 egdfeds , cdf gde gdgcde
'daily’

(s!déde]

a) HL HIEL EHE@HL H@OEL H!HL
i |
|

!darl

) HL HIEL HEPHEL H@MH L H:EL

od4 . 5d42dd . odg oda - odf oda . odgoda
'many different...'

tdifferent!
[5:d534)

Fig. 2.2. Illustration of downstep in Emai
(Egbokhare, F. O. 1990. A phonology of Emai. PhD. Thesis. Dept. of Linguistics.

University of Ibadan. xviii + 405pp)
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The downstepped H in Fig. 2.2 is set off after a low tone vowel preceding a high tone

vowel is deleted in these examples of total reduplication in Emai.

One notable observation of the treatment of downstep in Yoruba literature (Connell and
Ladd, 2000; Laniran, 2002; Laniran and Clements, 2003) is that concentration is on
automatic downstep. Introductory notes in Connell and Ladd (2000) and Laniran (2002)
recognize automatic downstep and non automatic downstep in their review on this
phenomenon, all attention in these works are however on automatic downstep as data and
experiments carried out are all concernced with downdrift. It will therefore be interesting

to find out the factors that initiate downstep in Isekiri.

The combination of downstep and downdrift are diverse. There are languages that use
downstep without downdrift, there are those that manifest downdrift without downstep
and others that present both downstep and downdrift. An example of a language with two
phonological tones plus downstep is Kikuyu (Gusenhoven, 2004). Kikuyu presents data

where downstep is triggered by a floating L and not an associated L.
Example 2.3
a) aheiré mwayahipa (L) !njata H!H
‘He gave the weakling a star’
b) aheiré mwaneki (L) !npjata  L'H
‘He gave Mwangki a star’
c) aheiré mwaneki (L) Birifiri L!L

‘He gave Mwanéki hot-peppers’
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e

aheire mwayahipa pjata

O G T G
H LH L HLH@DHH

he-gave weakling star
‘He gave the weakling a star’

N

aheire mwaneki pjata

I T |
HLH HLL@HH

‘He gave Mwanéeki a star’

C. o o —a
L B

-

aheire mwaneki  Piripir

Y A
HLH HLLOLLLL

‘He gave Mwaneki hot-peppers (chillies)’
(Gussenhoven, 2004:102)

The downstepped H in (a) and (b) is attributed to a floating L and not an associated L.
Thus Kikuyu manifest only downstep.

The co - occurrence of both downstep and downdrift is reported in Ibibio (Urua, 2001) a
language with a contrastive H, L and! H tones. Data that provide evidence for downstep

and downdrift are presented in tables 2.1 and 2.2.

Both the H tone and L tone reveal the property of downdrift in the Ibibio data in Table 2.2
and the downstepped H in Table 2.1. However, the origin or factors triggering the
downstep is not offered here. The diversity of the processes of downtrend in African

languages is seen in Table 2.3 from Downing and Rialland (2017).
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Table 2.1. A sequence of H tones showing a downstepped H in Ibibio

sé i ka ni ki sé i ké 'dé Ba Kit
Tone: H H H H H H H H 'H H H
Hz: 260,78 312,10 268,67 267.10 257,81 266,47 265.19 252,83 232,83 224,49 224,72
Dift: -51.32 4343 1.57 9.29 -8.66 1.28 1236  20.00 8.34 -0.23

Table 2.2. A sequence of H and L tones showing downdrift in Ibibio

dé Bi wa ye st ka ke si si
Tone: H i H L H I H H L FLF
Hz: 271,39 256,66 237.62 200,34 228,68 196,17 210,62 220,99 172,65 165.28 (0.0235)
Diff: 1473 19,04 3728 -28.34 3251 -1445 -1037 4834 7.37

(Urua, E. 2001. The tone system of Ibibio. Typology of African Prosodic Systems
U. Gut and D. Gibbons Eds. Bielefeld: University of Bielefeld. 65-85.)
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Table 2.3. Languages with diverse downtrend phenomena

Tones  Downdrift Downstep Final lowering
Akan H/L - + + (Neutralisation of
(but “phonologized final L and H)
declination”)
Basaa H/L + + =
Bemba H/o + + due to OCP  + (2 types of FL)
Chichewa H/o + - +
Chimiini H/o + - +
Embosi H/L - - +
Konni H/L + + -
Mambila T1, T2, + (optional downdrift - + (only with the
T3, T4 in T2, T3 alternating lowest tone, T4)
sequences)
Moro H/e + + due to OCP  +
Shingazidja H/e + - n
Tumbuka H/o - - +
Tswana H/o + + due to OCP  + (only with final L)

(Downing and Rialland, 2017.
languages L. Downing and A. Rialland. Eds.1-16)

Introduction. [Intonation in African tone

52



It will be interesting to find out if all tones in Isekiri manifest the property of downdrift,
thus, following the guidelines of Egbokhare (1990), this study will investigate downdrift
in lexical items and intransitive sentences where vowel elision does not occur. It has been
reported that both downdrift and downstep involve local and global effects (Connell and
Ladd, 1990; Inkelas and Leben, 1990; Laniran, 1992; Gussenhoven, 2004). The point at
which the effect of downstep on the lowered H tone occurs can be exactly identified and
subsequent High tones that are within the phonological phrase do not rise above the

lowered H tone.

The origin or factors triggering downstep is not offered in most of these studies and this
provides insight into some of the concerns of this study. The review of studies in

intonation examines these issues in section 2.3.

2.3 Studies on intonation

Intonation is found to function in all languages, including tonal languages (Bolinger,
1978; Lehiste, 1979; Lindau 1983; Connell and Ladd 1990; Egbokhare, 1990; Laniran
1992; Fajobi 2005; Yul-Ifode, 2008; Downing and Rialland 2017). Some of the
concentration in studies on intonation in tonal languages have basically been on
distinguishing sentence types; statements and question type (Lindau, 1983; Egbokhare,
1990; Connell and Ladd 1990; Yul-Ifode, 2008). Experimental studies and the
identification of the mechanisms that generate F, curves have however started receiving
attention in some of these languages. A number of these studies are reviewed with
concentration on studies that relate directly to the research objective of this study which
involves discovering the mechanisms employed for the realization of F( contours in Isekiri

and the intonation patterns evident in the language.

2.3.1 Statement intonation

Statement intonation is generally characterized by a downward fall of Fy in many tone
languages (Lindau, 1986; Connel and Ladd, 1990; Inkelas and Leben, 1990; Laniran,
1992; Fajobi,2005; Gezel, 2013; Kiigler, 2017) and this is generally referred to as
downdrift (Lindau, 1986) or Fy, downdrift (Poser, 1984). In some languages, downdrift is
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regarded as both an intonational phenomenon and an effect of local tone assimilations of
highs occurring before low tones in sentences with alternating highs and lows. This is
reported in Lindau (1986) for Hausa where the gradual decline of Fy in sentences on high
tones only cannot occur as an effect of local tone assimilations but is considered as a
global statement intonation. Data from Lindau (1983:758) show downdrift in these three

Hausa statements with the tone patterns HHHHH, HLHLHLH and HLHLHLHLHLHL.
Example 2.4
a) Muudi yaa zoo gidan ‘Muudi came home’

b) Maalam yaa auni Iéemoo ‘The teacher weighed the oranges’

¢) Maalam yaa auni léemoo gaban garinmuu ‘The teacher weighed the oranges in
front of our house’.

These three statements with different tone patterns and lengths with superimposed

gridlines describe statement intonation in Fig. 2.3.
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Fig.2.3. Fy curves and intonation grids of statements of one Hausa speaker

(Lindau, M. 1986. Testing a model of intonation in a tone language. J4S4 80: 757-
764. Retrieved Dec. 22, 2013, from http:// acoustical society.org.)
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Yaa aikaa wa Maanii / laabaarin wanndn yaaron alaramma
Fig. 2.4. A graph depicting a statement intonation in Hausa
(Inkelas, S. and Leben, W. 1990. Where phonology and phonetics intersect: the
case of Hausa intonation. Papers in Laboratory Phonology 1: Between  the

grammar and Physics of speech G. Clements, J. Kingston and M. Beckam. Eds.
17-24.)
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Sentences with alternating high and low tones in Fig.2.3 have much steeper slope than
sentences with highs only, which have a fairly slow rate of slope, therefore, the Hausa
statement intonation can be interpreted as an effect of combining a global statement
intonation that can be seen in highs only, with a local tone assimilation rule that lowers
highs following lows (Lindau, 1986). The final global slope can be described as an effect
of both an almost universal downward slope in statement intonations, and more language
specific modifications of that declination. The downdrift phenomenon of alternating highs
and lows is further confirmed in Inkelas and Leben (1990) for Hausa with the illustrative

diagram in Fig.2.4. They are however silent on a downward slope of highs only.

The use of the term ‘downdrift’ as a cover term for downdrift for the downward slope for
all highs and alternating highs and lows in Lindau (1986) gives the impression that both
mechanisms are the same. This does not provide a proper account of all the mechanisms
that contribute to Fo, contours. A distinction between declination and downdrift as
mechanisms of the declining Fy values would give a better account of Hausa statement
because declination is universal while downdrift is not. Also, declination may have a

linguistic function.

Connell and Ladd (1990), Laniran (1992) and Fajobi (2005) note that pitch declines
slightly in all-H and all-M sentences in Yoruba but declination is very noticeable in all-L
sentences most especially in the last few syllables where the pitch of the final syllable falls
throughout the syllable. Data from Laniran (2002) and Connell and Ladd (1990) are
examined to show declination on like tones.
Example 2.5
Like tone sequences
All L: Dapo ko rewa, ‘Dapo did not buy beans’
Dapo ko réwa Igé ‘Dapo did not buy Igé’s beans’
Dapo ko rewa bun Joyé ‘Dapo did not buy beans for Joye’
All M: Mo kiri eja ‘I hawked fish’
Mo kiri eja Dibga ‘I hawked Digba’s fish’
Mo kiri eja bun Digba ‘I hawked fish to give Digba’
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All H: Dapé mu Bola ‘Dupé caught Bola’
Dup¢ mua Bola féré ‘Dupé picked Bola to play with’
Dupé ma Bola gbé Gbadé ‘Dupé made Bola to carry Gbadé’
(Laniran, 2002: 254)
Results from this data is shown in the following graph for one Yoruba speaker sorted out

according to sentence length and tone from Example 2.5 above.

An interpretation of the rate of decline of the slope from the H tone sequences in the
scattergram in fig. 2.5 does not seem to indicate that Fy is lowered. Though the study
declares a slight declination in these sequences based on statistical facts but it rightly
remarks that “The slopes of the lines for H tone sentences are negative but not
significantly different from 0 in some of the examples.” We examine further data in
Yoruba in example 2.6.

Example 2.6

All H: Won tan gbé tiwd wa ‘They brought tuwo again’

All M: Omo won ni ¢ lo fi se oko ‘It is their son that you marry’

\\\\\\

(Connell and Ladd, 1990:8)

Declination is illustrated from example 2.6 for four speakers of Youruba in fig. 2.6
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Fig. 2.5. Scattergrams of low, mid and high tone sequences in Yoruba declaratives
(Laniran, Y. 1992. Intonation in tone languages. the phonetic implementation
of tones in Yoruba. PhD. Thesis. Dept. of Linguistics. Cornell University. xv
+ 294pp.)

58



e =

Speaker F 34 spﬁhrgd

rzs 4 + ........ +__+___‘_* cloia ST
¥

75 152 4

A R C D A E ¢ D

Fig 2.6. Average peak values of syllabes of like tone sentences.
(Connell, B. and Ladd, R. 1990. Aspects of pitch realisation in Yoruba.

Phonology 7. 1: 1-29)
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Connell and Ladd (1990) give an account of declination in all-L sentences for all the
speakers and for all-M and all-H sentences, declination is said to be slight for speakers B,
F and O and is almost absent for speaker A. We observe however that there is a slight

declination in all-M and all-H sentences for speakers B and O but not for speaker F.

The Yoruba data presented show that declination varies with tone type. Pitch declines
more in L tone sentences than in the all M and all H sentences. However, while Laniran
(1992) and Fajobi (2005) categorically state that all H tones show less declination than all
M tones, Connell and Ladd (1990) treat declination in these two sequences of tones as
almost the same and refer to it as “...a slight declination in the all-H and all-M sentences”.
Interestingly, the empirical facts for Yoruba are not clear as the effect of declination on
these tone types does not seem to convey the same result. The narration between the
speakers may suggest that this property is not important. The scepticism expressed by
Connell and Ladd (1990) is observed by Lindau who reports that Hombert (1974) shows
that sequences of all highs in Yoruba do not decline at all. This is confirmed by
preliminary investigation in Isekiri where sequences of all highs appear not to decline

which is one focus of this study.

2.3.2 Yes/No question intonation

Early characterization of Yes/No questions considered this question type as a rising
intonation generally. The assumption is that this characterization is almost universal
(Bolinger, 1978). Studies have shown that languages differ as to the characterization of
Yes/No questions. This is most obvious in many African languages which led to the
conclusion by Rialland (2007: 34) that “Intonation question marking proves to be more
diverse than might have been expected”. The prosodic typology proposed by Rialland
(2007) will serve as a basis for reviewing Yes/No questions in some of these languages.
The prosodic markers for this question type are broadly divided into two classes: markers
that exemplify languages with rising intonation and markers that exemplify languages
without a rising intonation. For a language to fall under any of these classes, it must

possess at least one of the markers.
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High pitched Yes/No question markers:

a) Cancellation/ reduction of downdrift, register expansion
b) Raising of last H(s).
c) Cancellation/ reduction of final lowering.
d) Final high tone or rising intonation (final H%).
e) Final HL melody
(Rialland, 2007: 36)

Languages in the second category have at least one of the following markers as a prosodic

cue for Yes/No questions.

Non High pitched Yes/No question markers:

a) Final Low tone or falling intonation (final L%).
b) Final polar tone or M tone.
c) Lengthening.
d) Breathy termination.
e) Cancellation of penultimate lengthening.
f) Vowel (open).
(Rialland, 2007: 36)

We review languages that show features that seem to characterize the Yes/No question
type in Isekiri. The question intonation is characterized by a final rise in most of the
languages under the high pitched category, although other local factors come into play.
Question intonation and downdrift interact in remarkable ways in many languages.
Downdrift is said to be blocked or reduced in this sentence type in Hausa (Inkelas and
Leben, 1990), Chichenwa (Downing, 2017), Wolof (Rialland, 2007), Emai (Egbokhare,
1990), Akan (Genzel, 2013). The Hausa question type is “usually characterized as being
similar to the intonation in statements but with a less steep slope as well as an added local
rise of the final high tone” (Lindau, 1986:761). Results from an experiment carried out in
Hausa show that Yes/no questions are characterized by a global suspension of the
statement downward slope to zero slope and a local feature of significantly raised pitch of
the last high tone. This is shown in fig. 2.7 from Lindau (1986) with yes/no on high tones

only and on alternating high and low tones.
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Muudll Yyaa g9a zoomoo?
H H H H H H

F N 7w AN /j
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100

Fig. 2.7. F curves and intonation grids of Yes/No questions in Hausa

(Lindau, 1986:761)
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The grids in Fig. 2.7 do not show a lowering of F, slope. Lindau (1986:762) states that
“The zero slope is the major systematic global property of intonation in Hausa” and notes
that the average F is higher in questions and attributes this to the lack of descending slope
rather than a raised register. The locally raised high is at times followed by a fall. The

suspension of downstep characterizes this question type as shown in Fig. 2.8.

Downdrift is suspended as the high tones following lows in the last phrase in Fig. 2.8 are
not lower than those preceding them compared to the high tones in Fig. 2.4 where there is
a lowering of highs as long as they occur in the context of a low tone. Lindau (1986) and
Inkelas and Leben (1990) agree on a suspension of downdrift in Hausa. Lindau (1986)
however, questions the marker of a raised register for Hausa. He recognizes that average
Fy is higher in questions than statements but results from his experiment do not point to a
raised register. The slopes of both statement and question differ but the frequency of the
first high tone of the statement and that of the Yes/No question do not show any
significant difference. This observation is not substantiated with specific F( values nor is
there any comment on what should be considered as significant between these sentence
types. Furthermore, a possible explanation for higher average F, in questions is not

provided.
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Fig. 2.8. A graph depicting a Yes/No question in Hausa
(Inkelas and Leben, 1990:23)
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Intonation prosody for yes-no questions in Chichewa has an obligatory rise-fall over the
final two syllables of the intonational phrase and downstep is suspended as illustrated in
this pitch track for the utterance.

(Koodi) pali a-lakatili améne a-na-takésa chidwi mwa iiwe (Downing, 2017)
Q LOC-be 2-poet

Downdrift is strongly reduced in Wolof. The statement and its interrogative equivalent are

largely distinguished by register expansion where phrasal high tones are realized higher

and downdrift reduction. The pitch curves in Fig.2.10a and b illustrate this.
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Fig.: 2.9. Pitch track of Yes/No question in Chichenwa
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Fajobi (2005:200) reports that “...downdrift is not suspended in this question type in
Yoruba; it is compromised internally with a narrower percentage fall and a lower mean
absolute slope than for statements” Figs 2.11 and 2.12 illustrate the Yes/No question and
its statement counterpart for the sentence Omo naa ti dé ‘The child has arrived’. The
Yes/No question is characterized by a higher pitch range and a raised utterance final

syllable which is what differentiates this question type and the statement intonation.
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Yes/no Question without particle
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Fig, 2.11. An intonation graph for Yes/No question in Yoruba
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Fig. 2.12. An intonation graph for statement intonation in Yoruba
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Figures 2.11 and 2.12 show that downdrift is not suspended in the Yes/No question.
Adequate data to test the continuation of downdrift in the Zero Particle Yes/No question is

not provided in this study as only one sentence example is presented.

Isekiri seems to combine the feature of raised pitch register in Yes/No question compared
to the statement counterpart, which confirms this same observation in Yoruba. However, a
terminal falling F( appears to be the point of divergence with Yoruba. These features in
Isekiri intermix the question markers of both the high- pitched and non high pitched
Yes/No question markers proposed by Rialland (2007). This fact and the divergence from
Yoruba in terms of the reduction of downdrift make it a matter of interest to examine

Yes/No intonation in Isekiri.

2.3.3 Wh question intonation

The features of the Wh question are closer to the statement intonation. In Hausa and
Yoruba, the Wh question is characterized by a downward F slope. The rate of decline is
however not as steep as is found in statements. It is observed in Hausa that this question
type “...always have a fall after a final high tone” (Lindau, 1986:763). This is illustrated in
Figs. (2.13) and (2.14).
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Waa va aunl laemoa?
L H L H L H

Fig. 2.13. F;, curve and question in Hausa (mixed tone sentence)

Hz
200

100 Waa ya ga zoomoo?
L H H H H

Fig. 2.14. F,, curve and intonation grid of Wh question in Hausa (high tone sequence)
(Lindau, 1986:763)
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Fig 2.13 shows the gradual declining slope of the alternating highs and lows in the Hausa
question Waa ya auni leemo? ‘Who weighed the oranges?’ (Lindau, 1986:763). This is
however not the case in the high tone sequence in Fig. 2.14 which shows a zero slope

similar to the Yes/No question in Hausa.

The Wh question is also characterized by a downward F, slope in Yoruba. Fig. 2.15

demonstrates this.
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Fig. 2.15. An intonation graph for Wh question in Yoruba
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An intonation graph for the Yoruba question Bawo ni ese mo pé omo nda ti dé? ‘How did
you know that the child has arrived” presented in Fajobi (2005:203) is replicated in Figure
2.15. Downdrift in this example is not suspended. Further study of this question is
necessary as Fajobi (2005:208) concludes that “... the status of Wh- clause is inconclusive
but every indication shows that in Yoruba it would likely be said on a falling tune”. This

further buttresses the need for an instrumental study in a sister language like Isekiri.

The critical questions this study will answer drawing from our research questions with
respect to declination are;
a) Does declination occur on a sequence of H, M and L tones in Isekiri?
b) If yes, at what rate?
c) Isthere a correlation between sentence length and declination?
d) Can the effect of declination be separated from that of final lowering?
With respect to downdrift and downstep the following questions arise;
a) What is the nature of downdrift and downstep in Isekiri?
b) What is the phonetic equivalence of H tones in these two mechanisms?
For final lowering, the basic questions that arise are;
a) Does final lowering occur in all tone types in Isekiri questions?
b) What is the effect(s) of final lowering on the syllable where it occurs?
A comparative grid of Isekiri and Yoruba is presented below to highlight interesting points

of similarity and significant areas where Isekiri diverges in interesting ways from Yoruba.
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Table 2.4. A summary of phrasal phenomenon in Isekiri and Yoruba

DOWNTREND ISEKIRI YORUBA
TONE
Declination H NO YES (Laniran 1992; Fajobi 2005)
M YES YES (Laniran 1992; Fajobi 2005)
L YES YES (Connell & Ladd, Laniran,
1992; Fajobi, 2005)
Downdrift YES YES (Connell & Ladd, 1990;
Laniran, 1992)
Downstep YES ?
Final lowering YES YES specified only in a sequence of
L tones in statements (Connell &
Ladd, 1990; Laniran, 1992)
INTONATION Higher overall YES YES (Connell & Ladd, Laniran,
YNQ pitch 1992; Fajobi, 2005)
Final syllable YES YES (Fajobi, 2005)
lengthening
Higher intensity YES 77
Intonation Falling Rising (Fajobi, 2005)
Downdrift YES Compromised (Fajobi, 2005)
Final lowering YES NO (Fajobi, 2005)
Wh question Final lowering YES NO (Fajobi, 2005)
Intonation Falling ?

KEY:
YES indicates the presence of the phenomenon
NO indicates an absence of the phenomenon
7? indicates unavailabity of literature on the phenomenon
? indicates inconclusiveness of available literature on the phenomenon
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2.4 Theoretical review

There have been different proposals in the analysis of the asymmetric behaviour of tone
and in the analysis of intonation. This section reviews some of these proposals under two

subsections; tone analysis accounts and intonation models.

2.4.1 Tone analysis accounts

Efforts at analyzing the asymmetric behaviour of tones have been varied and these include
accounts in terms of contrastive specification (Mester and Ito,1989; Steriade, 1987),
underspecification (Akinlabi, 1985; Pulleyblank, 1986; Odden, 1995; Meyers, 1998), the
incorporation of tonal markedness into the formulation of faithfulness constraints
(Pulleyblank, 2004), and the fusion analysis (Turner, 2006). This section briefly reviews

these theoretical approaches.

2.4.1.1 Theory of contrastive specification

The theory of Contrastive Specification (from now on CS) as proposed by Mester and Itd
(1989), and Steriade (1987) holds that contrastive properties must be specified in
underlying representation (Long, 2013). This means that tone asymmetry is the result of
phonological rules rather than that of representation. What this means is that in
asymmetry, all the features are present underlyingly. Therefore, the representation of the
lexical tones in a language like Isekiri with three contrastive tones will be as shown in
Figure 2.16. The L, M and H tones exist and are active. To account for tonal asymmetry
under CS, a number of phonological rules will apply as shown in this illustration from
Isekiri né oyd ‘have money’ and /¢ égr ‘split wood’ in Figure (2.17a). Vowel elision then
applies and the vowel deletion process will produce the following outcome in Figure
(2.17b). The vowel /¢/ in (a) and (b) is deleted leaving the H tone floating. The floating H
tone is then linked to the next tone bearing unit to the right displacing the M tone.

[Mlustrations with Figures 2.16, 2.17 and 2.18 are on the following page.
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L M H

san san san

Fig. 2.16. A phonological representation of tones in contrastive specification

a)}‘l I\T H b)H‘ M
\ |

ne oy o Je e g 1
Fig. 2.17a). An illustration of the input to vowel elision in né 6y ‘have money’ and /¢ egr

‘split wood’
a) H M‘H b) H I\T 1\/‘1
n oyo I e gi
Fig. 2.17b). An illustration of vowel elision in né oyé ‘have money’ and /¢ égr ‘split
wood’
(H) T
a)H MH b)H_ MM
n ) oyo f e gl

Fig. 2.18. An illustration of floating H-linking
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These illustrations show the different rules in operation that produce the surface structure
of a deleted M tone. For this Isekiri example, three different rules apply but in languages
with richer tone patterns than Isekiri, as many as six to seven rules are needed to account
for M deletion. A major challenge of CS is the plethora of rules. The dependence of the
realization of the mid tone on these rules makes analysis cumbersome and complicated.
Moreover, CS account does not offer reasons why it is the mid tone that is asymmetric to
the other two tones in languages like Isekiri and Yoruba. This challenges the adequacy of
CS in accounting for tone asymmetry and the need for a more economical theoretical

approach.
2.4.1.2 Underspecification account

The underspecification theory holds that not all contrastive properties are specified
underlyingly which means that tone may be unspecified even if it is contrastive. This
account interprets the retention of H and L tones over the M tone in vowel contact
situation and in contour formation as the specification of the H and L tones as against the
absence of specification of the M tone. In a three-tone language, tone deletion will be to M
in the neutralization of tonal contrasts (Odden, 1995) therefore M lacks tonal specification
in such a tone system. The two tone features [Upper| and [Raised] have the unmarked
value [-Upper] and [+Raised] which are underlyingly redundant (Akinlabi, 1985;
Pulleyblank, 1986). [-Upper] and [+Raised] together define a mid tone which means that
“the mid tone in Yoruba will be left completely unspecified underlyingly” (Akinlabi,
1985:61). A deletion of any underlying high or low tone leaves the tonal tier without any
tone specifications to which default values will be assigned before getting to the surface.
In a two-tone system, the feature [raised] is unnecessary so the contrast between H and L
is expressed as the contrast between [+Upper] and 0 by default which is [-Upper] (Odden,
1995). The underspecification theory appears a more attractive theory to account for tone
asymmetry because it specifies the reason for the choice of the M tone for deletion. Thus,

tone asymmetry emerges from phonological representation which is shown in Fig. 2.19
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san san san

Fig. 2.19. A phonological representation of tone in the underspecification account

a. mput — b. V-deletion — c. H link —

H L H L H L
|| | 8
r1 obe r obe r obe

d. L delink — e. L link

H L *HE
r obe r obe

Fig.:2.20. An illustration of the output of floating L relinking
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However, the theory brings up fresh challenges. Problem arises in data where a floating L
set free by the reassociation of a H is not relinked to a supposed toneless mora
(Pulleyblank, 2004; Turner, 2006; Long, 2013). The example in Figure 2.20 from
Pulleyblank (2004) illustrates this.

In 7i obe ‘see knife’, the attested form after vowel elision is [rdb!€] and not [rdbg]. It
would have been expected that if the M tone is unspecified, then the floating L should
dock on the toneless [¢] via L relinking. This is however not the case. Pulleyblank (1986)
in trying to overcome this challenge, posited a ‘Relinking Condition’ that prevents tone
association from applying when a tone delinked by a rule in a given cycle cannot be
relinked. This solution is arbitrary because there is no logical reason for relinking to occur
in one context and not in another therefore “The ad-hoc nature of the Relinking Condition
clearly suggests that an unspecified approach to the behaviour of M tones does not
succeed fully” (Pulleyblank, 2004:413). It is pertinent to point out that data from Isekiri
does not pose a problem for the underspecification theory because a nominal LM pattern
that presents a challenge to an underspecification analysis is not attested in the language.
However, in line with one of the objectives of this study, which is to offer an analysis that
will contribute not only to the Isekiri language but also to Yoruboid studies, a theoretical
approach that can adequately analyze data in all Yoruboid languages will be attractive to

our study.
2.4.1.3 Tone fusion analysis

Another account proposed in the literature is the tone fusion analysis (Turner, 2006).
Turner (2006) faults the loss of tone hypothesis that results in a phonetic M tone, citing
cases of vowel elision in which both the H tone and the L tone are delinked from the
hiatus vowel such that the remaining vowel surfaces with a M tone in Moba Yoruba. He
questions the motivation for delinking the L tone. The explanation offered in Akinlabi
(1985) is that the delinking of the L tone is because of its spread unto a following mora
since it no longer needs its original mora as a host. This explanation has not been
acceptable because the spread of L tone onto a following H tone does not usually require
the L tone to be delinked as the spread applies across board. An illustration of this is seen

in the figure below from Turner (2006:161).
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V-deletion H spread L spread L delinking
deeko — d eko — deko —» deko— deko

[ | M RA

HL H H L H H LH HLH HL H

Fig.:2.21. An illustration of the the spread of L tone onto a following H tone

(Turner, C. 2006. Tone fusion in Moba Yoruba. Selected Readings of the 35™
Annual Conference on African Linguistics J. Mugane et al Eds. Somerville, MA:
Cascadilla Proceedings Project. www.lingref.com, document #1306.)
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An alternative analysis argued for by Turner (2004) is the tone fusion analysis. In the tone
fusion analysis, two tones that are underlyingly associated with two vowels compete for
one vowel on the surface. Snider’s geometry of tones which consists of four
autosegmental tiers is used to explain tone fusion. The register tier and tonal tier contain
features which specify the quality of a tone. A lower case “h” indicates a higher register
than the previous one while a lower case “I” indicates a lower register. The tonal tier
defines the pitch of the tone relative to its register. A relatively high pitched tone is
represented by a capital “H” and a relatively low pitched tone is represented by a capital

CGL”

Snider’s geometry of tone is used to give a representation to tone fusion such that when
vowel elision takes place, the tonal root nodes of these two tones are fused and this results

in a M tone that has the following representations.

82



h Register Tier
H Tonal Tier

Tonal Root Node Tier

1l Tonal-bearing Unit Tier

Fig. 2.22. Features of tone in tone fusion analysis
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| elision
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Fig. 2.23. The M tone representation in tone fusion analysis
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The advantage of this analysis according to Turner is that “it does not require any
unmotivated delinking of tones.” The assertion of an advantage of this theory can be
viewed from two perspectives. One, while this analysis appears to address the issue of the
delinking of the L tone which is one area of controversy surrounding the
underspecification account, it creates a fresh problem of proposing two M tones which is
referred to as “the derived M tone from deletion and the natural M tone”. Two, the
analysis also fails to proffer an explanation as to why it is the M tone that is affected by

vowel elision in Moba Yoruba.
2.4.1.4 Markedness as faithfulness encoding

Pulleyblank (2004) questioned the underspecification analysis by referring to it as

(13

problematic because M tones “...cannot be unspecified at the surface” (Pulleyblank,
2004:413) and also, the interpretation of unlinked tones in some configurations is not
straightforward as discussed in section 2.4.1.2. An alternative proposal offered is the
“markedness as faithfulness encoding” where a scale of tonal markedness is directly
encoded into the formulation of faithfulness constraints (Pulleyblank, 2004). In this
analysis, M tones are present but unmarked, therefore cases of vowel hiatus resolution in

representations where a floating L comes before a linked M “poses no conceptual

problems”.

A markedness constraint such as *H for example is incorporated into a featural MAX
constraint MAX (T) to give a constraint MAX [H]. Thus for Isekiri, we can have the
encoded markedness scale into the faithfulness constraints with the constraint hierarchy
MAX [H] >>MAX [L] >>MAX [M] to account for the stability of the low tone in vowel

deletion in the verb noun construction je gje /d3€ 3d3é/ illustrated in this tableau
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Tableau 2.1. Emergence tableau for/ d3& dd3¢ / ‘eat food’

/dz€ ddze / | MAX [H] | MAX[L] | MAX [M]

a.[ d35dz¢] *|

=°b.[ d33d3¢] *
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Two challenges confront the above analysis. One is the ranking of MAX [H] above MAX
[L]. Data reveal that L tone is not deleted but preserved when in contact with H tone
leading to a rising contour tone. Therefore, the basis for the ranking of MAX [H] over
MAX [L] is not clearly accounted for and this leads us to the second issue with this
analysis. The frequency effects used to determine a preference of H over L and L over M
is unpredictable and this is obvious as observed by Pulleyblank (2004:422) that “It is
important to note that the factors determining frequency are many and various, and will in

many cases work in conflicting ways”.

The issues raised in the theories reviewed in this section which include over generation of
rules, the ad-hoc nature of the Relinking Condition proposed to resolve the problem of the
relinking of L tones, the unpredictability of the frequency scale for determining a
preference of H tones amongst others pave the way for a more explanatory and elegant

theory that is more intuitively relevant to data and this is presented in section 2.5.
2.4.2 Intonation models

A considerable number of intonation models abound in the literature. This is a pointer to a
lack of consensus on the best way to describe intonation in languages. Accordingly,
“Research on intonation has long been characterized by a number of unresolved basic
issues and fundamental differences of approach. For many years these precluded the
emergence of any widely accepted framework for the description of intonational
phenomena” (Ladd, 2008:1). Some well-known models are the British School, the Lund
School, Autosegmental-Metrical model, Lindau’s model and a host of others. Four
approaches amongst the numerous models available in the literature on intonation will be
considered and these are; The British School of Intonation model, the Lund School model,
the Autosegmental-Metrical model and Lindau’s model. The British School model is
chosen for review because of its status as one of the earliest models in intonation studies,
the Lund School is also reviewed because its analysis detaches lexical prosody from
phrase and sentence prosody which points to the interaction of local and global factors.
The Autosegmental-Metrical model is reviewed because it is one of the most popular and

influential model and Lindau’s model accounts for intonation in a tone language.
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2.4.2.1 The British School

The British School of Intonation is one of the earliest models of intonation. It was
particularly developed by Palmer (1922) mentioned in Fox (2000) who recognized the
syllable on the main accent fall as the nucleus. An early version of this model was made
up of a tripartite structure for the tone-group which is made up of head, nucleus and tail.
This was later extended by other British scholars to a pre-head, a head, a nucleus and a
tail. One basic characteristic of this school is the inclusion of accentual features,
specifically, the phrasal accent into intonation. An example of the representation for the

analysis of the utterance I don'’t like that sort of thing in Fox (2000:278) is seen in this

example.
Example 2.7
Head Nucleus Tail
I don’t like that sort of thing

Some other British scholars represent intonation pattern as a string of dots with the bigger

dots representing accented syllables.
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O QOO

Fig. 2.24. An intonation pattern marked by a string of dots
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One advantage the description of intonation in this model has is that it is straightforward
and therefore has pedagogic origins because of its simplicity. It however lacks a precise
theoretical model. Grice and Baumann (2007) note that “it is difficult to relate tonetic or
interlinear transcriptions to Fy traces”. It will therefore be difficult if not impossible to
adopt it for an experimental study and with the emergence of modern models the British

School model is less frequently used.

2.4.2.2 The Lund school

The Lund School follows the works of Garding and her colleagues at Lund. Garding’s
model deals with intonation and the tonal accents of Swedish and other Scandinavian
languages to which it was applied. This model is “based on an analysis which separates
lexical prosody from phrase and sentence prosody” (Garding, 1983:11). This illustrative

diagram from Garding describes the way intonation is modelled.
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Fig. 2.25. The Lund school intonation model
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This model has the attraction of determining F( contours from global and local factors but
it poses a problem for a language with three tones because the intonation curve has to be
generated within two lines. This is made more explicit in section 2.4.2.4 which presents

Lindau (1986) model; a modified version of the Lund school model.
2.4.2.3 Autosegmental-Metrical theory of intonation

The term Autosegmental-Metrical (AM) model was coined by Ladd (1996). This model
started with the works of Pierrehumbert (1980) and Pierrehumbert, and Beckmann (1988)
and has received a lot of attention in the literature. A critical assumption of AM proposed
by Pierrehumbert (1980) is that the phonological primitives giving rise to intonation
contours are discrete tones associated with particular positions in the metrical structure
which are connected by interpolation functions. The autosegmental nature of tones shows
a separate tier for tones (H, L) just like for segments (vowels and consonants) which are
associated to hierarchically organized prosodic constituents (Gussenhoven, 2004;
Hellmuth, 2006). Simply put “The model is autosegmental because it has separate tiers for
segments (vowels and consonants) and tones (H, L). It is metrical because it assumes that
the elements in these tiers are contained in a hierarchically organized set of phonological
constituents ... to which the tones make reference” (Gussenhoven, 2004:123). Pitch
movements are represented as sequences of tones rather than configurations. The same
phonological concept which is tone is used to model lexical tones and intonation. Thus
intonational pitch contour, which is postlexical tones, can be successfully analyzed as a
series of pitch targets or tones which are associated autosegmentally with the prosodic
structure of the utterance (Hellmuth, 2006). The greatest advantage AM has is that, its
basic properties, most especially the notion of ‘the unity of pitch’, means that the theory
can be used to describe any language irrespective of typological difference. The theory

however does not account for separate global effects.
2.4.2.4 Lindau’s model of intonation

Lindau (1986) model of intonation is a modified form of the model developed by Gérding
(1983). The model was applied to Hausa a two tone language. Lindau’s model separates

rules for intonation and tones. According to him “Intonation is represented as sloping
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grids of (near) parallel lines, inside which tones are placed. The tones are associated with
turning points of the fundamental frequency contour. Local rules may also modify the
exact placement of a tone within the grid” (Lindau, 1986:757). Final contour is arrived at
“by concatenating the tonal points using polynomial equations”, which is an interaction

between global and local factors.
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H

Mda lam yaa au ni lée  moo

Fig. 2.26. Lindau’s model of intonation
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Lindau’s model though suitable for a two tone language like Hausa is not appropriate for
Isekiri a three tone language because it will be difficult to represent the High, Mid and
Low tones within two parallel grid lines. For this model to account for data presented in
this study, there has to be either a third line to account for the target of a third tone or a
definition of the position of this tone. An attempt at such modifications would produce a

convoluted grid.

2.5 Theoretical framework

The study adopts the Acoustic-Phonetic Approach (Rabiner and Juang, 1993) and
Optimality Theory (Prince and Smolensky, 1993) as frameworks. The Acoustic-Phonetic
Approach (APA) provides an understanding of the acoustical structure of the speech
signal and the acoustic features of speech sounds and Optimality Theory (OT) shows how
constraints on the output of grammar are satisfied, the relationship between constraints on
output structures and the operations that transform inputs into outputs. The relationship
between input and output is clearer in that all possible output forms are represented for
EVAL to choose the optimal output representation. This theory is particularly ideal in
recognizing relations and patterns and provides a better analysis of tonal behaviour and

intonation in Isekiri.

2.5.1 Acoustic-Phonetic Approach (APA)

Acoustic-Phonetic Approach is a phonetic approach used in different areas of speech
analysis such as speech recognition, accent classification, speech activity detection, and so
on, to analyze speech and interpret the speech signal. This approach according to Rabiner
and Juang (1993: 42-43) “...is based on the theory of acoustic phonetics that postulates
that there exist finite, distinctive phonetic units in spoken language and that the phonetic
units are broadly characterized by a set of properties that are manifest in the speech signal,
or its spectrum overtime.” Following from this, the stages of an acoustic-phonetic
approach are speech analysis, feature detection and segmentation and labelling (Rabiner
and Juang, 1993). The speech analysis section makes available the spectral representation
of the properties of the speech signal. Various softwares are available to extract and
measure phonetic features. This study uses Praat to achieve this. An illustration of feature

extraction is given in Chapter 3. The next stage of an an acoustic-phonetic approach is the
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feature detection unit which “...converts the spectral measurement to a set of features that
describes the broad acoustic properties of the different phonetic units” (Rabiner and Juang,
1993: 42). According to Koffi (2020), this indicates the presence or absence or value of a

feature.

The segmentation and labelling stage involves the segmentation of the speech signal into
steady acoustic areas which is followed by the attachment of one or more phonetic labels
to each segmented region. This results in a phoneme pattern characterization of the speech

(Rabiner and Juang, 1993). This is illustrated with the Isekiri word 775 ‘hair’ in Fig. 2.27.

95



0.685965 0.277223 (3.607 / s)

04017
Ch1q

-0.2679

0.4017
Ch2q

11500 Hz

671.7Hz =51138.4 Hz
1 i Sg})legment
— = lable
2 1 12 ﬂ}
ne
3 M M "
== rd
4 rd
(3/3)
0.685965 0277223
0 Visible part 0.963187 seconds 0.963187

Total duration 0.963187 seconds

Fig. 2.27. Segmentation and labelling of 775 ‘hair’
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Fig. 2.28. The steps of an acoustic-phonetic approach
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A pictorial representation of the Acoustic-Phonetic Approach process adapted from

(Rabiner and Juang, 1993: 42) is shown in Figure 2.28.

Koffi (2020) notes that one goal of speech analysis is to extract important acoustical
structural parameters, which can be thought of as a means of data reduction and an
enrichment of information-bearing units. APA achieves this through the speech analysis
unit and moves on to feature detection which is followed by segmentation and labelling to
produce the acoustic configuration that analyzes and interprets the speech signal. Figure
2.29 exemplifies an acoustic representation that illustrates our acoustic analysis of tonal

units and contours in this study.
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Fig. 2.29. An acoustic representation of a tonal contour
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2.5.2 Optimality theory

This study adopts Optimality Theory (OT), an approach to linguistic study which was first
laid out by Prince and Smolensky (1993). OT is used for a formal analysis of tone and
intonation in this work. The preference for OT for the analysis of the behaviour of the M
tone and intonation, is hinged on the explanatory transparency it offers through the
ranking of constraints. Economy and simplicity issues raised in earlier reviews will be
shown to find answers in OT in this study. It has been noticed that some morpho-
phonological phenomena in tone languages can be better explained with the help of OT
(McCarthy and Prince, 1993; Yip, 2002). Economy and simplicity are two main reasons
for using OT for theoretical analysis of the language of study. In general, OT evaluates
tonal occurrences in an egalitarian fashion through the interaction of constraints. OT
differs significantly from rule-based accounts in that there are no rules; rather, a given
surface form is derived from an underlying form by means of a universal set of ranked and
violable constraints on well-formedness. The fundamental idea in OT is that Universal
Grammar consists of a set of constraints on representational well-formedness and from
these individual grammars are constructed (Prince and Smolensky, 1993; Sunday and

Oyatokun, 2016).

An OT grammar consists of a set of universal, violable constraints on output
representations, ranked in a language-specific way. There are two sets of constraints:
faithfulness constraints which demand that the input and output are identical to each other,
and markedness constraints, which demand that output representations are unmarked
(Levelt and Levelt, 2000). Constraints are usually in conflict and will often be violated.
Depending on the language, violations of some constraints are regarded as worse than
violations of some others, and this is expressed by the constraint ranking. The ranking of

constraints is thus language-specific.
Principles of Optimality Theory

Some fundamental principles underlie OT:

a) Violability: constraints are violable but violation is minimal.
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b) Ranking: constraints are ranked differently based on the language, that is, on
language-particular basis.

c) Inclusiveness: A set of candidates that are admitted by very general
considerations of structural well-formedness are evaluated by the constraints
hierarchy.

d) Parallelism: Best-satisfaction of the constraint hierarchy is computed over the

whole hierarchy and the whole candidate set (McCarthy and Prince, 2001).

Basic Components of Optimality Theory
OT has three basic components. These are GEN, CON and EVAL. An overview of the

components is presented below.

a)

b)

GEN: This is the generator. It is the operational component of the grammar. This
component takes an underlying representation known as the input and creates a set
of possible surface forms. GEN constructs a set of candidate output forms that
deviate from the input in various ways. GEN generates all the analyses of input
that “are admitted by very general considerations of structural well-formedness”
(McCarthy and Prince, 1993:2). That is, GEN generates an infinite number of
probable output candidates. For example, for an input /d3€ dd3e/ ‘eat food’ in
Isekiri, output forms would include [d3zedze], [dzeddse], [dzodze], [dztidsE],
[dz€dd3e], [d3€lodse] and so on.

EVAL: EVAL is the evaluator, it evaluates a candidate set with respect to
particular rankings of the constraint inventory Con (Dekkers, Van der Leeuw and
Van der Weijer, 2000). It chooses a member of this set to be the actual output of
the grammar. That is, it selects the most optimal output by considering a set of
universal constraints CON. The optimal candidate becomes the surface
representation.

CON: CON is the universal constraint component. It is a set of universal
constraints which all languages share but rank differently. It is made up of two
basic types of constraints: markedness constraints and faithfulness constraints.
Faithfulness constraints make sure that output forms are similar to input

representations and that all segments in the output are present in the input. These
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constraints include constraints such as MAX, DEP, IDENT. Markedness
constraints, on the other hand, demand that output forms be unmarked and these
include ONSET, OCP and so on. There are some essentials of a valid ranking
which include the fact that constraints to be ranked must conflict, the constraint

that favours the winner must dominate the constraint that favours the loser.

The Constraints

The patterns of language are best explained through a hierarchy of violable constraints
(Prince and Smolensky, 1993). Constraints are essential recognized mechanisms (together
with other mechanisms) used to ascertain a winning output representation. These
constraints are assumed to be universal in OT, as they apply to all languages. Language
specificity is accounted for by ranking. As mentioned earlier, constraints are of two basic
types- markedness constraints and faithfulness constraints. The set of constraints used in
this study are the family of tonal faithfulness constraints MAX-1O (T) and DEP-1O (T)
constraints and the markedness constraints are Multiple (T), alignment, acoustic and
GROUND PRINCIPLE constraints. The MAX-1IO (T), Multiple (T) and GROUND
PRINCIPLE constraints are used for our tone asymmetry analysis and the DEP-IO (T),
acoustic and alignment constraints are utilized for the analysis of intonation. The
constraints are derived from UG constraints; however, as noted in Yip (2002:82), “...in
the tonal domain there is no standardized consensus on the names and precise formulation
of the constraints.” This study, therefore, adopts constraints of particular interest to
asymmetric behaviour of the mid tone in Isekiri. A full exposition of these constraints is
offered in Chapter four where the analysis of tone and intonation is given. A graphic

representation of an OT grammar (Barlow and Geirut, 1999) is given below.
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/d3g ddze/ Input representation

dzedze dzeddze d3ddze dzudze dzEnddze dzelddze Candidate sets

EVAL
(Constraint)

dzadze Output represntation

Fig. 2.30. OT Grammar Representation of /&€ odsé/ “eat food’
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Fundamentals of Analysis

The most important part of any OT analysis is a collection of constraints rankings.
Generally, an input receives a set of output candidates. These candidates are evaluated
against the constraint hierarchy. The output candidate that is best evaluated is the one
which least violates the hierarchy of constraints. This candidate, called the winner, is the
actual output for that input. The other candidate or candidates are losers, that is, though
they are generated by GEN from this same input, according to EVAL, they are not the

most harmonic candidates.

The elements of a ranking argument are illustrated with a tableau. An illustration of an OT

procedure is shown in the Isekiri example in Tableau 2.2.
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Tableau 2.2. The emergence of Tugkpe wuli ‘Tudkpé is at home’

Input /twokpé wili/ —» Output [ twokpé witli 0%]

/ftwokpé wali/ ALIGN 0% | Dep T | *Fino-1
(Rt, ip)

=-a. [ twokpé wali 0%] *

b.[ twokpé waliH%)] *|

c.[ twokpé wialiL%] *) *

d.[ twokpéH% wli] *| *
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Candidate (a) is called the optimal candidate; it is the actual output form for the given
input. Candidates (b), (c), and (d) are losers; they are derived by GEN from the same input
but are not the most optimal, according to EVAL. Each violation of a constraint is
indicated by an asterisk (*) and an exclamation point (!) is used to show that a candidate
has been knocked out of the competition. This happens when a candidate violates a high

ranking constraint. The pointing finger (=) indicates the optimal candidate.

2.6 Conclusion

This chapter has focussed on literature that has significant bearing on the study. It
highlighted gaps that previous investigations did not address and also presented an
assessment of the different concepts related to this study. Downtrend phenomena such as
declination and downstep which are often used in the description of tone and intonation
were discussed and empirical studies on tonal behaviour and intonational characteristics
were surveyed. Previous theoretical accounts offered for the analysis of tone and
intonation were considered and the Acoustic Phonetic Approach and Optimality theory
frameworks adopted for this study were presented. An examination of related literature

indicated areas of interest which this research will address.
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CHAPTER THREE
METHODOLOGY

3.0 Introduction
This chapter presents the procedures for data collection and analysis in this study. The
research design, informants from whom data for the study were elicited, method of data

collection and corpus of speech data that address the research questions are discussed.

3.1 The research design

The ethnographic design was employed for this study in accordance with the requirements
of a qualitative research. This is because the study involved a systematic investigation
based on naturalistic data. The study therefore adopted the primary source of data
collection which involves face to face interviews and interactions with informants.
Interviews using word lists, oral presentation of different linguistic situations, stories and
sentence materials were conducted. Digital recordings of elicited and natural conversation
of speech were converted to .wav format. Each measurement provided five tokens of each
item of the paradigms. Data were subjected to statistical and philological analyses. These

processes are discussed in the following sections.

3.2 Selection of informants

Primary data was gathered from Isekiri-speaking informants. The inclusion criteria for
selecting the informants comprised demographic variables such as age, place of birth and
place of early childhood. Basically, the informants were native speakers (ten males and
seven females) purposively selected for their proficiency and duration of stay in near
homogenous Isekiri communities, six each from Abigborodo and Gbokoda and five from
Gbodo. Speakers of the language who were born and brought up in major towns like

Warri and Sapele were excluded from the study. This was because of the high intensity of
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language contact between Naija and the Isekiri language in Warri and Sapele, and the
domineering role of Naija which might have influenced the Isekiri spoken by these
speakers. The informants used for this study were within the age range of 50 and 80 years.
However, data were elicited from one male speaker below 50 years following
recommendations from some older persons in the community who acknowledged his

competence in Isekiri.

The exclusion of informants below age 50 was guided by the prevailing situation in the
language area where these category of speakers use Naija more than the Isekiri language.
Ethical approval was obtained from the informants for their metadata to be used and Table
3.1 shows the metadata of the informants. In the acoustic speech stream, informants were
identified with the first three letters of their names and a last letter indicating the sex
which is M for male informants and F for female in the acoustic diagrams. Thus, we have
as an example for the informant Morrison, a male respondent represented as MORM in all

acoustic figures and illustrations.
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Table 3.1. Metadata of informants

S/N Name Sex | Age | Occupation Informants
acronym
l. Mr Henry Orru M |59 Teaching ORUM
2. Mr. Oludewa Qmastone M |58 Business OMAM
3. Mr Morrison Ejuogharan M |65 None (Retiree) MORM
4. Mr Ernest Ekpoto M |48 Politics ERNM
5. Chief Esanye Nana M |71 None (Retiree) ESAM
6. Mrs Ariengho Alero F 76 None (House wife) ARIF
7. Mrs Oludewa Alexzander F 54 None (House wife) OLUF
8. Mrs Bose Ojeabulu F 56 Tailoring OJEF
9. Mrs Edema Mabel F 69 None (House wife) EDEF
10. | Mrs Morrison Felicia F 56 Trading FELF
11. | Miss Omawumi Igbiaye F 60 None (House wife) OMAF
12. | Mr Tuoyo Ayirimi M |65 Fishing AYIM
13. | Mrs Mejebi Olley F 56 Trading MEIJF
14. | Mr Torise Ejuogharan M 51 Fishing TORM
15. | Mr. Egert Ogbemi M 63 Fishing OGBM
16. | Mr. Aboyowa Okotie M 60 Business ABOM
17. | Mr. Edon Tonukarin M |53 Trading TONM
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3.3 Data Collection

An impressionistic observation of data with vowel elision in Omamor (1979) prompted a
preliminary perceptual investigation of the behaviour of the tonal units in the phonological
process presented. To confirm or refute this impression, data with vowel elision were
drawn from two speakers of Isekiri as a preliminary perceptual experiment and this
experiment identified areas of fruitful research. Twenty (20) lexical items (10 from
Omamor (1979:217) and 10 from Osewa (2016:57-59) with the high, mid and low tone
and collocations of these lexical items in V-V sequences with H#M, H#L, M#L, L#M and
M#M tones, were combined into phrases that resulted in vowel elision. The fact that
Omamor (1979) is a pioneering work on Isekiri Phonology and Osewa (2016) is the
researcher’s earlier study is the rationale for the choice of these lexical items from these
works. These words and phrases were produced by one speaker (Mr Henry Orru, an Isekiri
language teacher). A second speaker, Omatsone, was told to identify the tones he heard in
the individual words and in the phrases after elision. The same procedure was followed
through for speaker two and the result from this preliminary investigation provided a need

for further investigation of the tonal units and tone system of Isekiri.

Data were collected electronically with the aid of a digital audio recorder in the .wav
format. Series of recordings were carried out in a sound proof room in the University of
Benin Phonetics Laboratory and w-records Media Enterprise recording studio. This was
done for 11 of the informants who were invited to Benin and paid for this. The choice of
holding most of the recording in a sound proof room was to reduce the influence of
ambient noise on our acoustic results. Recordings for the other informants were carried
out in the field. Prior to recording, they were told of the need of a recording devoid of
noise. This proved quite challenging but recordings were done at an agreed time of
between 9:30 a.m and 12:30 p.m. when there was relative peace. Also, the recordings were
conducted in the room with the windows shut which was not comfortable but proved quite

helpful and these recordings were also utilized.

Lexical items from the wordlist and data comprising utterances were edited into separate
AIFF (Audio Interchange Formant File) audio files using the Audacity software, a free

online software which can be used to play, visualize, modify and cut sounds. The
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Audacity software proved a very useful instrument for segmenting words, phrases and
sentences as the waveform display was distinct and it was possible to play selected
portions of this display. This made it easy for the relevant token to be exported into the
Praat software for annotation and acoustical analysis. The recordings were transcribed

using the i2speak tool before being subjected to analysis.

3.4 Nature of Data

The corpus for this study contain natural speech, semi- spontaneous speech and controlled
speech. The choice of both planned and spontaneous speech for this research is to have
broad-based data that is representative of the Isekiri speech form which will help us arrive
at answers to the research questions. The spontaneous speech is made up of narratives
(stories, proverbs and history of the Isekiri people) which provide an excellent opportunity
for the informants to employ several types of sentences. The semi- spontaneous speech
consists of speech that evokes Wh questions while the controlled speech are speech
materials designed to illustrate possible mechanisms (such as downdrift, downstep and
declination) employed in the language of study; thus utterances with particular tone
sequences were targeted. This allows us to observe and identify significant Fy contours,

determine the contributing factors to Fy contours, and discover specific intonation features.

Seven sets of data labelled A — G were drawn from our corpus. This was to ensure that we
had the right data. Data set A comprise sentences extracted from transcribed and translated
narratives (28 stories, 15 proverbs and 5 narrations on the Isekiri people and their

monarchy) and a total of 128 sentences were obtained here.

The speech corpus in Data set B was made up of semi-spontaneous speech, that was
obtained through an oral presentation of different linguistic situations (such as, ‘Ask your
wife where she went yesterday’, ‘A man and his wife are fighting, ask the cause of the
fight’, ‘Ask who ate the food you left on the table’) intended to induce utterance types that
comprise the Wh question. 224 sentences were evoked from responses to these situations.

See example 3.1
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Example 3.1
a) bokd wo6 ré ndla
Where PRON go PREP-yesterday
‘Where did you go to yesterday?’
b) nésédzddze toworimédze
Who eat PST- food PREP-head-table
‘Who ate the food on the table?’

Data set C consist of a total of 1010 sentences of like tones differing in length with each
participant providing five tokens of each sentence. Sentence length ranges from four (4) to
seventeen (15) syllables. Sentences with high tones only are 480 (5 tokens of 6 sentences
multiplied by 4 speakers), sentences with mid tones only are 480 (5 tokens of 6 sentences
multiplied by 4 speakers) and sentences with low tones only are 450 (5 tokens of 6
sentences multiplied by 4 speakers). The 13 syllable low tone sentence for MORM was

discarded due to inconsistencies.

Example 3.2
a) bibi biri méjiwa wa  ré
Conj come ASP
‘Bibi and Méyiwa have come.’
b) bibi biri méjiwd némi wa  ndénuwé
Conj can come Prep-today
‘Bibi and Méyiwa can come today.’
Example 3.3
a) dmdndke  t&ré serédza
Child- male PRON pick fish
‘The boy picked fish.’
b) 5magené kpda  omi  5mdndkE tere
fetchPST water child - male PRON

‘Omagene fetched the boy’s water.’
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Data set D comprise 140 sentences with mixed tones which is intended to investigate the

nature of downstep in Isekiri, see example 3.5

Example 3.4
a) o ré karo déme  wa.
PRON goPST  PREP-PRON come

‘He left before I came’.

b)  &d3zwsnéloyd windrd gba su
ASP- BE sleep
‘Ejudnelogho is sleeping.’
Sentences meant to investigate Yes/No question in Isekiri make up Data set E with a total
of 1304 sentences. In this data set, sentences are also developed, where same nouns and
verbs are used as much as possible to see if intonation is responsible for Fy differences and
contours (Appendix II). An example of Yes/No question in Isekiri is given below.

Example 3.5

a) bibi biri méjiwa wa  1&?
Conj come ASP
‘Have Bibi and Méyiwa come?’
b) 6 re karo déme  wa?
PRON goPST  PREP-PRON come

‘Did he leave before I came?’
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Table 3.2. Summary of full set of sentences

S/N | DATA ITEMS SPEECH TOKENS
STYLE
A. | Extractions from | Spontaneous 128
narratives speech
B. | Wh Questions from 20 | Semi- 224
situations spontaneous
speech
C. | Sentences with like tones | Controlled
speech 1010
D. | Sentences with mixed | Controlled 140
tones speech
E. Yes/No sentences Controlled 1304

speech
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A self-structured Word list drawn from the Ibadan 400 Word list and the SIL Comparative
African Word list made up data set F. The word list was made up of different lexical items
that express different facets of life including body parts, animals, food items, numerals,
kinship terms, names of various objects, verbs, adjectives, and so on divided into a set of
nouns, pronouns, adjectives, adverbs and verbs. Words were considered in isolation to
determine surface tonal contrast. This study used acoustic methods to determine these tone
contrasts by showing their pitch tracks and the pitch range at which each tone level is

realized. See Appendix I for Data set F.

Data set G were relevant phrases that occur in different environments such as morpheme
boundary and word boundary (drawn from noun- noun and verb-noun collocations). To
ensure that diverse tonal combinations are elicited for each tonal phenomenon, phrases
with different tonal patterns were carefully put together to show how the different tones
behave in context.
Example 3.6
M LL
a) Je oj¢ /dze#ddze/ [dzddse]
‘eat’ ‘food’
H MM
b) s¢ egin /[e#Egl/ [fégi ]
‘break’‘wood’
H MH
¢) né oghod /ne#oyd/  [noyo]

‘have’ ‘money’
L MM

d)1o  ogold /15#ogolo/  [16go16]
‘grind’ ‘pepper’

It is pertinent to draw attention to the effects of segments on F, values. Studies have
shown that there is an interaction between pitch, vowel height and consonants (Poser,

1984; Sigh, 1997; Laniran, 1999; Fox 2000; Yip, 2000, Gussenhoven, 2004). The
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segmental composition of an utterance has possible effects that influence F values and as
such difficulties arise in the study of F, contour. One of such difficulties is that the
intrinsic pitch of high vowels tends to have higher F, than low vowels. An examination of
the effects of vowel height on tones in Isekiri (in a segmental effect experiment with a
controlled consonantal environment) shows that there is a difference of about 8 to 9 Hz
between the high vowels and the low vowel /a/ for the different tones. The difference in F
values for /u/ however show a higher range. Particular attention was not on the vocalic
elements of the syllable formative but where the influence was noticed to have significant

influence on the Fy contour, this was discarded. The F, values are shown in Tables (3.3a) —

(3.3¢).
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Table: (3.3a). F, values for H-toned vowels in Hz

Ri

ra

ré

rd

ré

16 ra
160.1 175.7 162.5 157.6 159.3 155.7 151.6
Table: (3.3b). F values for M-toned vowels in Hz
11 ra reé 10 € D ra
134.8 133.4 134 126.2 125.5 126.5 125.4
Table: (3.3¢). F values for L-toned vowels in Hz
ri ru ré o re 15} ra
127.2 129.5 126.5 125 125.4 120.4 122.6
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Adjacent consonants also influence Fy; voiced consonants disturb F( curves downward
while voiceless consonants apart from disrupting Fy curves during obstruction of air
passage in their production also disturb Fy curves upward. These effects are greatest
immediately after a consonant. One of the ways this can be largely avoided is by
measuring Fy well into the vowel. Poser (1984) suggests two ways these effects can be
evaded; (i) consonants with the greatest perturbing effects on F, contour should be
avoided, and (ii) the set of utterances should be formed in a way that “compared values are
comparable with regard to segmental content” (Poser, 1984:9). In essence identical
syllables should be compared so that the segmental effects are the same. While this is
tenable in the treatment of tonal contrast where the study in most cases compares identical
syllables, it is however difficult and almost impossible to constrain spontaneous speech.

Thus consonantal effects in this study are mitigated by measuring F, well into the vowel.

3.5 Method of Analysis

Lexical items were grouped into classes based on observed patterns. Pitch patterns on
individual syllables were examined in order to determine the basic tonal units and tone
levels operational in Isekiri. The study used acoustic measurements and methods to
determine these tone types through a display of the pitch tracks and pitch range at which

each tone level is realized.

From the phrases and excerpts, collocating words were observed to identify possible
morphophonemic occurrences and phonological/ tonal processes and from these, tonal
behaviours were observed. Sentences were arranged according to sentence types and these

were further grouped according to tone types and sentence length.

Acoustic analysis was done within the Acoustic Phonetic Approach using Praat 6.0.30
version, developed by Boersma and Weenik (2017). Different acoustic signals such as
spectrum, pitch, duration, and amplitude are displayed by Praat. A Praat display of a

spectrograph of a waveform and pitch is represented in Figure 3.1.
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Audio files and text grid were created from Praat for annotation. The audio files of the
extracted words and sentences were opened to display the Fy of the utterances. Fy values
were taken from the maximum F, peaks for the H tones at approximately 181.28Hz, the
mid point values for the M tones at approximately 143.56Hz and the minimum valley for
the L tone at approximately 105.19Hz on the vowel portion of each syllable and these
values were exported into Minitab spreadsheet. These were converted into an overall
intonation curve through appropriate application of functions. Formal analysis of tone and
intonation is within the Optimality Theory (OT) of Prince and Smolensky (1993). The
study proposes a version of OT modified to include constraints of implicational statements

to analyze data on tones. A full discussion of OT was presented in section 2.5.

Linear regression was used to determine whether a significant FO downward trend
occurred in sentences with similar phonological tones. The significance threshold is set at
a p value of less than 0.05. To ascertain the particular mechanism at work in L tone
sentences, the FO decline of the slope of the final syllable was compared to the FO decline
of the slope of the preceding part of the sentence to see if it is significantly different from
that of the preceeding part of the sentence. Statistical analysis was conducted using the

Minitab statistical tool. A sample of this is shown in Figure 3.2.

119



FO(Hz)

‘Mimi nogho'
y = 224.0 - 1.698 x

S
R-Sq
R-Sq(adj)

20.0981
0.9%
0.0%

2501
o
[ ]
240 l °
: !
°
230- H H
220-
20 § | '
2001 o
[ 3
190- ]
0 :
1807 T T T T T T
1.0 15 2.0 25 3.0 3.5 40

Number of Syllables

Fig. 3.2. A Minitab display of a regression line
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Figure 3.2. is a Minitab display of a regression line. The Fy values are represented by the
blue dots while the regression line is represented by red line. The dependent variable is Fy
in hertz which is on the vertical side of the fitted line plot and the independent variables
are the tone type and sentence length. The sentence length is represented by the number of

syllable on the horizontal area of the regression plot.

3.6 Conclusion

This chapter has described the methodology used for conducting this research. The
research design was sketched out and the informants from whom data for the study were
elicited were profiled. The variables that were taken into account in the selection of
informants were explained. The corpus of speech data used to answer the research
questions were described and the procedure for data collection and mode of analysis were

also outlined. The research questions are sufficiently addressed using this process.
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CHAPTER FOUR
PRESENTATION AND DISCUSSION OF FINDINGS

4.0 Introduction

The findings on pitch features at word and phrasal levels in Isekiri are presented and
discussed in this chapter. It examines lexical pitch features, tonal processes, the
mechanisms by which intonation in Isekiri may manifest and the tone — intonation

interaction in the language.

4.1 The nature of Isekiri tonal system
This section seeks to provide answers to our research question one which is centered on
the nature of the Isekiri language tonal system. This is accomplished by investigating the

realization of tones and the tone patterns evident in the language.

4.1.1 Tone realization in Isekiri
The basic tonal inventory of a language is best established by determining the phonetic
properties of individual words and the phonemic contrast. To achieve this,

monomorphemic words in Isekiri are examined in isolation.

4.1.1.1 Tone in monomorphemic words

Monomorphemic words in Isekiri can be monosyllabic, disyllabic and in rare occurrences
polysyllabic. Monosyllabic words are more often than not non-nominal lexical items
because Isekiri nouns are disyllabic or polysyllabic. These words are examined in order to
evaluate the tone types in the language through their acoustic properties. The tones that
manifest on these words in isolation are identified in the tonal data for the different word
classes in Tables (4.1), (4.2) and (4.4). We have discussed in section 3.3 that the
segmental composition of an utterance has possible effects that influence F( values and

one of such difficulties is that the intrinsic pitch of high vowels tends to have higher F
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than low vowels. An examination of the effects of vowel height on tones in Is¢kiri (in a
segmental effect experiment with a controlled consonantal environment) shows that tone
pitch - vowel height effect is minimized for the mid vowel /o/. Also, sonorants tend to
have minimal effects on pitch than other consonants. Therefore, for the purpose of our
acoustic illustrations for the high, mid and low tones, an identical word with the trill /r/

and the mid vowel /o/ is selected for same segmental effects.

4.1.1.1.1 The high tone

The high tone in Isekiri is a phonetic high pitch on a syllable. It occurs in every
environment of a word in non-nominal elements; word initially, word medially and word
finally. In nominal elements, its occurrence in word initial environments is limited to only
a few polysyllabic words. Table 4.1 shows examples of words that attest high tone

syllables.
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Table 4.1. Tonal data for high toned (H) monomorphemic words

Nouns 2" o) Gloss Verbs Gloss  Others Gloss
/edzt/ eye /bi/ give birth /14/ big
fayd/ navel /qi/ say /dii/ black
imb/ nose /dg/ fry /gba/ wise
/&dzi/ teeth /ou/ abuse  /si/ long
Jera/ slave /gbéa/ sweep  /ja/ quick
/ind/ fire /fé/ want  /ya/ costly
/gsu/ bone /k5/ build  /f¢/ clean
/agbd/ farm /né/ have  /gbo/ old
/3sé/ father /sé/ close  /wo/ heavy
fikil/ waist Jri/ tosee  /kd/ full
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Acoustically, high tones have a specified pitch target that is reached late into the syllable
in Isekiri. The H tone rises from the beginning of the syllable to a level high far into the
syllable for its full realization. Thus tonal specification for the H tone is realized as an

acoustic high target at 181.28Hz as illustrated in Figure 4.1.

In this example, the pitch rises through out the syllable and the FO target of the high toned
word 16 occurs late in the syllable. Akinlabi and Liberman (2002) report that "in
languages like Igbo and Yoruba, other things equal, the phonetic target value of a tone —
the highest FO of a High tone, or the lowest FO of a Low tone — is found at the end of the
span of time corresponding to the associated tone-bearing unit". Figure 4.1 provides
evidence for this phenomenon in Isekiri. Also importantly, high tones in successive
syllables in lexical items occur on the same pitch register. The pitch track of the word

ekutéle ‘rat’ in Figure 4.2 exemplifies this.
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Fig. 4.1. Pitch track for the Isekiri word 79 ‘to tie'
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OMAM cekutele  rat
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Fig. 4.2. Pitch track for the Isekiri word ‘ekutele’
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The high tones in the last three syllables in Figure 4.2 are all realised on approximately the
same pitch level, which is 163.71Hz, 160.85Hz and 162.97Hz for the syllables ku, te, and
le respectively. In contrast, a sequence of high tones with an intervening low occur on
remarkably different pitch levels as seen in the word imild ‘cow’ with 160.41Hz for i,
127.19Hz for mi and 131.09Hz for la illustrated in the pitch graph in Figure 4.3. It is
pertinent to point out that simple forms with HLH formations are very rare in Isekiri. A
comparison of this form with the compound word 5qg&dsjibé ‘banana’ points to the fact
that the high tones of the HLH sequence are realized on different pitch levels as seen in

the Fy values; 147.93Hz for 3, 150.52Hz for ds and 131.81 for b6 in Figure 4.4.

128



OMAM Imila_ cow_

0.6386064949578
500 A
400
300
200
A . eserttoo blililllltree,, ————
E LR 2 ®es0s000ess%00ss0sesssttoaggentoen
= 75
2 : :
o i mi la
H L H
| |
Imila
Cow
0 0.6639
Time (s)
Fig. 4.3. Pitch track for the Isekiri word imila ‘cow’
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Fig. 4.4. Pitch track for the Isgkiri word ggedeyibo ‘banana’
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The high tones in Figure 4.4 are phonologically identical but are realized on two different
pitch registers. The first two high tones on 5 and d¢ are realized on the same pitch level
although there is an intervening mid tone, the third high tone on the final syllable bo is
realized on a different pitch register as a result of the preceding low tone demonstrating
the phenomenon called automatic downstep or downdrift which is fully accounted for in
Section 4.3.1.2. Thus, a sequence of high tones with an intervening low tone is realized on
a different pitch register while a sequence of high tones with an intervening mid tone or

without an intervening low tone is realized on the same pitch level.
4.1.1.1.2 The mid tone

The mid tone is phonetically realized on a mid-pitch. This tone is often represented with
the symbol [] but is, however, not marked in lexical representations in Isekiri writing
convention. It occurs in every environment of a word: word initially, word medially and
word finally. The mid tone also occurs in all word classes, as shown in Table 4.2. The
pitch tracks of a word demonstrating the mid tone in isolation and in a sequence of mid

tones in lexical items are in Figures 4.5 -—4.8.

130



Table 4.2. Tonal data for mid toned (M) monomorphemic words

Nouns (15t £20d g) m Verbs Gloss Others Gloss -
/agn/ war /bal plait i/ strong
fabd/ a place {dz&/ gat &/ wet
/ada/ compound  /ji/ to uproot 'gd/ tall
/3! soap fsal to pay /deds/ all
/adzo/ a coward fwri/ to shout 'ro/ batter
/akd/ bush hal to write lgege/ immediately
farg metal /m3/ drink /Ekoks/  important
(Eré/ hard work k3! to crow 'gbE/ dry
/gbT/ guilt kpa/  tokill = effective
/awn/ native salt /s3/ throw /kokokd/  firmly
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Fig. 4.5. Pitch track for the Isekiri word ro ‘bitter'
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Fig. 4.6. Pitch track for the Isekiri word iyemeiko ‘elephant’
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OMAM nanara
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Fig. 4.7. Pitch track for the Isekiri word nanara ‘lie down'
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OMAM origho
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Fig. 4.8. Pitch track for the Isekiri word origho ‘head'

135



The mid tone occurs on a steady portion and, at times, from the beginning of the syllable.
A sequence of mid tones is realized on the same register pitch in lexical items. This is with
or without an intervening non-synchronic tone. The pitch track of the word 76 sounded in
isolation in Figure 4.5 shows the mid point value for the mid tone with the F, value at

143.56Hz.

A sequence of mid tones is also realized on the same register pitch in lexical items with or
without an intervening non-synchronic tone. This was evaluated with the sequence of mid
and the high tonal formation, given that data with a tonal formation of the mid and low
tones sequences in lexical items is not found in our data corpus. This is a constraint in the
tone conditions of the Isekiri language. Furthermore, the co-occurrence of tones is highly
restricted in Isekiri disyllabic nouns, where only three tone patterns in nominal elements
with a V-CV formation are attested. The tone patterns attested in the language for these
nominal elements are Low-Low (LL), Mid-Mid (MM), and Mid-High (MH). The
interaction of the M and L tones will however be investigated in our examination of

phrasal Fy trends.

An acoustic quantification of the Fy of a mid tone on the initial and final syllables in
successive syllables tends to be equal as their mean values indicate. The mean F; of the
initial and final syllables of the three Isekiri words in Figures 1.6 -1.8, ijsme&iko ‘elephant’,
nanara ‘lie down’ and orivo ‘head’ with the tonal formation MMMM, MMM and MHM

1s illustrated, viz:
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Table 4.3. F( values of the M tone of initial and final syllables

Word 1st 0 Fy (mean values in Hz) Final ¢ F, (mean values in Hz)
1jemeiko 133.71 133.3

nanara 119.77 120.48

orivo 125.61 124.09
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4.1.1.1.3 The low tone

The low tone is phonetically realised on a low pitch (see values in Table 4.7). The low
tone in Isekiri can occur in every environment in all lexical categories, nouns, verbs,

adjectives or adverbs, etc. Table 4.4 shows lexical items in which the low tone occurs.

The acoustics of low tones shows that the low tone is realized as a final low in isolation. In
a sequence of low tones in successive syllables, there is a gradual lowering of Fy which
terminates as a final fall on the last syllable. An illustrative example of the low tone is
shown in the pitch track of o 'to think' sounded in isolation with Fy value at 105.19Hz, in

Figure 4.9.
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Table 4.4. Tonal data for low toned (L) monomorphemic words

Nouns (15t &2m 5)  Gloss Verbs Gloss Others Gloss
Hya/ compound  /fo/ fly fsa/ good
/ol a rope né/ choose /di thick
[asa/ orange gba/ take It/ soft
fiku/ dirt g/ climb i/ far
/akpa/ a trap 15/ speak/wash  /j3/ happy
[Ere/ sin /fdza/ fight /dE/ red
fakd/ boat ka/ count [téte) quickly
Jowii/ volice kpe/ call i35 sweet
fafal typeof fish  /sé/ cook '/ lean
[&yo/ a show e walk /gbe/ rotten
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Fig. 4.9. Pitch track for the Isekiri word ro ‘think’
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The phonetic target value of r0 which is that of a low tone is found at the end of the
syllable. A quantification of the syllables in the Isekiri words /eyoriyd/ ‘smoke’ and /01016/

bottle shows a gradual fall in FO in successive syllables. This is demonstrated in Table 4.5.

It is noticed that the difference between the penultimate and final syllables is high;
22.88Hz between ri and vo in evorivo and 35.77Hz between the penultimate syllable 10
and the final syllable 10 in 01010, confirming the presence of a final lowering. Final
lowering is an abrupt F, fall at the end of an utterance. A gradual F, decline and final
lowering are observed in the pitch tracks in Figures (4.10) and (4.11) for evorivo

‘smoke"’and ololo ‘bottle’ respectively. Final lowering will be examined in Section

4.3.1.3.
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Table 4.5. F values of successive syllables of two Low-toned Is " kiri words

Word 1st 6 Fo( Hz) 2nd ¢ Fo( Hz) 3rd 6 Fo( Hz) 4th ¢ Fo( Hz)
£Yorivo 125.71 120.93 114.09 91.21
01010 141.37 136.44 100.67 -
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Fig. 4.10. Pitch track for the Is¢kiri word eghorigho ‘smoke'
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Fig. 4.11. Pitch track for the Isekiri word ololo ‘bottle’
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The data in Tables 4.1, 4.2 and 4.4 reveal the basic tonal inventory of the Isekiri language.
It can be extrapolated from the data and acoustic descriptions that there are three distinct
tonal categories in Isekiri, namely, the high, mid and low tones. The H, M, or L tone is
found on verb words and the other grammatical words. The VCV structure of nouns
permits only the M or L tone on the initial syllable as the H tone does not occur word
initially. The first syllable of these nouns reveals a two-way tonal distinction between the
mid tone and the low tone while the second syllable reveal a three-way tonal distinction.
Surface tonal contrasts are described with illustrative examples in the following section.
The lexical tones attested in Isekiri from Tables 4.1, 4.2 and 4.4 are described in Table

4.6.
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Table 4.6. Description of Isekiri lexical tones

Tone name Pitch feature Pitch level notation
High +Upper +Raised H
Mid -Upper +Raised M B
Low -Upper —Raised L
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Fig. 4.12. Pitch tracks for the Isekiri words ro ‘tie’, ro‘think’and ro ‘bitter’
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Fig. 4.13. An interval plot showing the H, M and L tones in Isekiri
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Level tones are identified by a discrete level of relative pitch (Michaud, 2017). In Isekiri,
they are monodirectional because the Fy serves as the single defining cue. They are further
demonstrated in Figures (4.12) and (4.13) showing the pitch tracks of the three tone types

and the interval between them respectively.

4.1.1.2 Tonal contrasts
A study of words pronounced in isolation reveals the occurrence of three contrasting
tones: high tone, mid tone and low tone. Lexical tonal contrast is readily demonstrated in
all environments in Isekiri non-nominal words. Minimal sets contrasting the high, mid and
low tones in the first syllable of nouns are remarkably unattested, given an apparent
tonotactic restriction on high tone in word-initial position in nouns. The contrast on the
initial syllable of a VCV nominal element is usually a two-way contrast between the L and
M tones. Sets of segmentally homophonous words differing in pitch are considered to
demonstrate tonal contrast. Consider the following data:

1) Lexical tonal contrast in non-nominal monosyllabic elements
Example (4.1)

Word Tone
(a) /ro/:

Q
—
o
172}
©n

to tie (wrapper)
bitter

to think

to give birth

to beg

to change direction
read

(b)  /bi:

(©) /ro/:
to pour
soft

fzonCozZzIC 2D

(d) /kao/: learn, build
to crow
reject

to tie

to pay
good

open
bubble
lean

(e) /sa/:

® /ru/:

fzIonCozZIC 2D
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(g)  /gbo/: H old

to bark
stationary
(h)  /jp/ slippery/ liquid form
remove

happy

to swell

shout

like

(1) /wu/:

fzomCozZzIDCZ

These homophonous sets demonstrate a three-way phonological tonal contrast in Isekiri.
The pitch tracks of the lexical item ro in Figure (4.12) are plotted into the graph in Figure

(4.14) showing a clear tonal distinction between the H, M and L tones.

The plotted pitch graph reveals distinct pitch tracks for the triplet, demonstrating a clear
three-way contrasts in Isekiri pitch pattern. The three-way pitch distinction yields a three-
way tonal distinction, as our data corpus demonstrates. A consideration of F, values of
pitch in some of the lexical items in Table 4.7 also show significant differences that

support the tone taxonomy of Isekiri tones into high, mid, and low tones.
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Fig. 4.14. Pitch graph for the Isekiri words ro°tie’ ro‘think’and ro ‘bitter'
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Table 4.7. F, values showing pitch levels of H, M and L tones in Isekiri

TONE: H M L

Fo (Hz) F (Hz) Fo (Hz)
WORD
r 181.91 137.89 109.49
sa 189.41 140.97 107.64
bi 184.22 140.61 119.89
ru 189.1 148.65 100.28

1b) 171.89 130.92 99.37
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From the above, the mean F values are approximately at 183Hz for High tone, 140Hz for
Mid tone and 107Hz for Low tone. The differences are wide that indicate the distinction
among the tone types which putatively characterise the phonology of the language. This is
further buttressed in the examples of tonal contrast in nouns, which demonstrates the

contrasts in minimal pairs of the first syllable and minimal sets of the second syllable.

i1) Tonal contrast in nouns
Minimal sets contrasting the H, M and L tones in nouns are remarkably difficult to find,
given an apparent tonotactic restriction on H tone in word-initial position in nouns. The
contrast on the initial syllable of a VCV nominal element is usually a two-way contrast
between the L and M tones. This exemplified in Example (4.2).
Tonal contrast on first syllable of V-initial nouns:
Example (4.2)

(a) /ale/  LL ground
MH evening
(b) /ogt/  LL end
MH  jealousy

(©) /uwa/ LL measure
MH tongue

(d) /oka/  LL  boat
MM  husband

(e) /okApa/ LL  trap
MH  walking stick

) /awe/  LL fast
MH  apart of

Tonal contrast on the second syllable of V-initial nouns involves both a two-way and a
three-way contrast. The three-way contrast is however, quite limited. The data in Example
(4.3) show a two-way contrast on second syllable, while the data in Example (4.4) show a

three-way contrast on the second.
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Example (4.3)
M-H contrast

(a) /aro/ MM  alame
MH  story

(b) /ira/ MM time
MH people

L-H contrast
(©) hka/  LL dirt

MH  waist
(d) /eru/  LL  fear
MH aslave
(e) /ere/ LL gain
MH mat

Three-way contrast on second syllable (L-M-H contrast)

Example (4.4)

(a) /eyo/ LL a show
MM  horn
MH  colour

(b) /ogii/ LL end
MM  war

MH  jealousy

(©) /ekoko/LLH  buttocks
MMM important
MHH wood pecker’

(d) /ikolo/ HLH worm
MMM fancy
MHM larvae

The scatter plot and graph in Figures (4.15) and (4.16) clearly illustrates the three-way

distinction on the Isekiri word /eyo/
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Fig. 4.15. Scatter plot showing a three-way contrast on the second syllable

PITCH GRAPH OF 1ST & 2ND SYLLABLE OF 'EGHO'
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Fig. 4.16. Plotted pitch graph showing a three-way contrast on the second syllable
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Acoustic measurements from which Figures (4.15) and (4.16) were derived confirm that
there are three distinct tonal categories associated with the second syllable of /eyo/,
namely, the high tone (§yé ‘colour’), the mid tone (€yo ‘horn’) and the low tone (eyo ‘a

show”). These words are distinguished only by distinct tones.

4.1.1.3 Tonal realization of rising and falling tones in Isekiri

The high, mid and low tones have been shown to be phonemic in Isekiri. In addition to
these three tones are two phonetic gliding tones; namely rising and falling tones. Contour
tones are a combination of two level tones; the high and low tones. A rising tone is created
where a high tone becomes a rising tone after a low tone and a low tone becomes a falling
tone after a high tone. Some requirements are necessary for contour formation in Isekiri as
they are definable in certain phonological contexts. The conditions for contour formation
include similarity of vowels and the presence of two different tones on the vowels. This is
exemplified in Examples (4.5) and (4.6). In Examples (4.5), an infinitival form of a verb
occurs with the object of a verbal stem, which is usually a morphological extension of the
infinitival verb form, such that the vowel of the infinitival verb gets elided and the tone of
the elided vowel docks on the object of the verbal stem to form a contour tone. Example
(4.6) illustrates contour formation in negation.

Example (4.5)

(a) mo 16 O ——> moro
PRON tie OP
‘I tied it’

() mo 10 0O — " mord
PRON think OP
‘I thought of'it’

(c) mo né ¢ —> moné
PRON have OP
‘I have it’

()  dedé migbé ¢ —— > dedé mugbé
Dedé¢ give OP
'Ded¢ gave him/ gave it to him'

) mimira & — mimi ra
Mimi buy OP
'Mimi bought it'

155



An examination of negation and tone shows that contour tones typify negation in Isekiri.

The final vowel of a noun or pronoun in the subject position is always deleted irrespective

of the quality of the vowel and the negative marker /e/ or /a/ with a falling tone replaces

the deleted vowel. The vowel [€] with a falling tone characterizes negative statements

while [4] is used for imperatives.
Example (4.6)
1. @ md dzeru 1€
PRON eat-something Perf
‘I have eaten’
(b) mée te dzgra
PRON-NEG Perf eat-something
‘I have not eaten’
2. (@)  utjgji  rali
go-Pst-house
‘Uticyin went home’
(b)  utjgji ée rali
NEG go-Pst-house
‘Utieyin did not go home’
3. (a) 0 riaa ro t¢é
PRON see wife PRON small
‘He saw his junior wife’
(b) ée i aja ro e
PRON-NEG see wife PRON small
‘He did not see his junior wife’
4. (a) aya némi [ardlakamé
PRON can do-body-tortoise
‘They can fix the tortoise’s body’

(b) aya ¢é¢ némi [arolukume

PRON NEG can do body-tortoise

mé t& d3éru

utjgje rali

e riajaro tjé

ayé némi farolikame

‘They could not fix the tortoise’s body’

5. (@) o6 £ kéré
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Pron talk-PST also
‘He also talked’
(b) & £5 kéré 8 3 kéré
PRON-NEG talk also
‘He didnot also talk’

6. (a) maa dzé ma dzé
PRON-NEG agree
‘Don’t agree’

7. (@) maa wa ma wa

PRON-NEG come
‘Don’t come’
8. (a) maa da ayo ma da a yo
PRON-NEG test OP see
‘Don’t try it’
Data in all cases show contour tones often result from the process of vowel elision which

is induced by the VV concatenation.

Isekiri data reveal the composite nature of contour tones. Contour tones in most languages
have been analyzed as a sequence of level tones which evidence from this study favours.
There has however been calls as to the unitary nature of contour tones in some languages.
The argument is that the decomposition of contours into levels cannot describe the tonal
systems of languages like Vietnamese and Thai (Michaud, 2008) because the contour
tones in these languages are phonetically complex and are therefore non-decomposable
(Michaud and Vaissiére, 2015). Contours in most African languages including the
language of study show that they consist of either a low tone followed by a high tone or a
high tone followed by a low tone. Figures (4.17a &b) and (4.18a&b) compare the Fy
contours of a falling contour and a low tone on one hand and those of a rising tone and a

high tone on the other.
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The realization of a falling contour is observed in the Fp movement in Figure (4.17a) that
begins as a high and ends as a fall in the realization of a HL sequence. This is clearly
different from the initial slight rise in the realization of the low tone in Figure (4.17b). In

Figure (4.18a), an LH sequence is realized as a rise observed in the Fp movement.

The phonetic realization of Isekiri tones is presented in the pitch graph in Figure (4.19).
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PHONETIC TONES IN ISEKIRI
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Fig. 4.19. Pitch graph of Isekiri phonetic tones
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The pitch graph in Figure 4.19 shows the five phonetic tones in Is¢kiri, the High tone, Mid

tone, Low tone, Rising and Falling tones.

4.1.2 Tone patterns in Isekiri

This section examines the tone patterns that are evident in Isekiri lexical items. These
patterns are investigated by examining the tonal pattern of disyllabic and polysyllabic
nominal elements and those of other lexical items. The first and second syllables of the

polysyllabic nouns are isomorphic with those of the disyllabic nouns.

4.1.2.1 Tone patterns of disyllabic nouns

The co-occurrence of tones is highly restricted in Isekiri disyllabic nouns with only three
attested tone patterns in nominal elements with a V-CV shape. The logically possible tone
patterns following the L, M and H tones combination are shown in (a), while the possible

combinations attested in the language are shown in (b).

(a LL ML HL b)LL ML HL
IM MM HM EM MM HM
LH MH HH EH MH HH

The patterns ruled out in set (b) are expected but not attested in the language thus the tone
patterns attested in the language for these nominal elements are Low-Low (LL), Mid-Mid
(MM), and Mid-High (MH) (Cf. Omamor, 1979, Osewa, 2016). Examples of these
patterns are shown in (4.7a), (4.7b) and (4.7¢c) respectively.

The Low-Low tone pattern

Example (4.7a):

(1) ale /ale/ ‘ground’
(i)  egho /€y0/ ‘a show’
(iii)  aran Jara/ ‘worm’
(iv)  ere /ere/ ‘gain’
(v) eru /éru/ ‘fear’
(vi) it /itd/ ‘urine’
(vil) ibu /ibu/ ‘sand’
(viii) igbeén /igbé/ ‘jaw’
(ix)  ikun /ikd/ “dirt’

(x) ofo /3f5/ ‘word’

161



The Mid- Mid tone pattern

Example (4.7b):

(1) aro /ard/ ‘lame’

(i1) atso /af3/ ‘cloth’

(ii1))  egho /eyo/ ‘horn’

(iv)  ekpo /ekpd/ ‘oil’

(v) ola /3la/ ‘yesterday’
(vi)  9jo /3d33/ ‘eighty’
(vii)  oko /3k3/ ‘husband’
(viii) okun /oku/ ‘ocean’
(ix) eyt /edz1/ ‘rain’

(x)  odin /odi/ ‘dumb person’

The Mid- High tone pattern
Example (4.7¢):

(1) ¢bi /€bi/ ‘family’
(i)  ubi /abi/ ‘birth’
(iii))  oghd /oy06/ ‘money’
(iv) alé /alé/ ‘evening’
(v) awe /awé/ ‘a part of”
(vi) eré /eré/ ‘mat’
(vil) eda /eda/ ‘creation’
(viii) efi /efi/ ‘coal’

(ix) ekod /eké/ ‘Lagos’
x) ¢ko /gk3/ ‘lesson’

4.1.2.2 Tone patterns of polysyllabic nouns

An examination of the polysyllabic nouns in our data shows that the LL, MM and MH
tonal patterns are observed in the first and second syllables of these nouns with the third
syllable having any of the H, M or L tone. Thus, nine tonal patterns occur in polysyllabic
nouns; LLL, LLM, LLH, MML, MMM, MMH, MHL, MHM, and MHH. This is seen in
the data below:
Example (4.8)

a) 1) ¢koko /ekoko/ ‘buttocks’ LLH
ii) Orise /orife/ ‘God’ LLL
iii) ogume /ogume/ ‘drum’ LLL
v) ¢koro /€korod ‘hat’ LLH
V) 0golo /0golo/ ‘pepper’ LLH
Vi) imidaka / imidaka/ ‘cassava’ LLHL
vil)  iyawu /ijawi/ cotton’ LLM
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viii)  abiba /abiba/ ‘mat’ LLM
ix)  akpere /akpére/ ‘basket’ LLL
X)  eégbéde /égbede/ ‘needle’ LLM
b) i) okeren /3kEre/ ‘male’ MMM
ii) obiren /obirg/ ‘female’ MMM
i) olare /3larg/ ‘elder’ MMM
v) ikoroba /1koroba/ ‘bucket’ MMMH
v)  ekpikpo  /ekpikpo/ ‘skin’ MML
vi)  itekun /iteku/ ‘a lie’ MMM
vil)  iyemereko /ijemérekd/  ‘elephant’ MMMMM
viii)  akidon /akid3/ monkey’ MMM
iX) umota /Gmata/ ‘snail’ MMM
X) uwangué [Gwagwé/ ‘salt’ MMH
c) 1) origho /oriyo/ ‘head’ MHM
i1) orusun /orist/ ‘yam MHL
iii)  ukpikporon /ikpikpdrd/ ‘stone’ MHLL
v) olaja /3ladza/ ‘king’ MHL
V) onuwé /onuwé/ ‘today’ MHH
vi) iméje /imédze/ ‘table’ MHL
vil)  oruko /3rak3/ ‘name’ MHM
viil)  gséte /eséte/ ‘plate’ MHL
1X) isusu fafu/ ‘faeces’ MHM
X) imiyo /mijo/ ‘maize’ MHL

Although there is a tonotactic restriction on H tone in word-initial position in nouns, four
lexical items in our data show the H tone word initially, namely élukiime ‘tortoise’, imild
‘cow’, fkolo ‘worm’ and ggedeyibé ‘banana’. These occurrences not withstanding, the
attested patterns observed for disyllabic nouns are LL, MM and MH and LLL, LLM,
LLH, MML, MMM, MMH, MHL, MHM, and MHH for polysyllabic nouns.

4.1.2.3 Tone patterns of verbs
Isekiri verbs are canonically of the form CV, and do not have any tonotactic constraints
thus all monosyllabic verbs can bear the H, M or L tone.

Example (4.9)
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a) 1) ri /ri/ ‘to see’ H
i1) bo /bo/ ‘to peel’ H
iii) né /né/ ‘to have’ H
v) wa /wl/ ‘to swell’ H
V) sé /sé/ ‘to lock’ H
b) i) rin  /1i/ ‘to sink’ M
i1) je /d3&/ ‘to eat’ M
1) SO /s0/ ‘to tie’ M
iv)  yan  /ja/ ‘to smoke (fish)’ M
V) gbo /gAbo/ ‘to bark’ M
c) i) ne /ng/ ‘to send’ L
i) sin  /st/ ‘to sleep’ L
iii) rén  /ré/ ‘to walk’ L
v) ja /d3a/ ‘to fight’ L
V) da /da/ ‘to pour’ L

While the basic verb stem in Isekiri is monosyllabic, disyllabic verbs which often are a
combination of two or more monosyllabic verbs or a combination of a verb and a noun
(which might have been lost) referred to as complex verbs can take any of the tones in the
language. Thus, we can have any of the LL, LM, LH, ML, MM, MH, HH, HM, HL tonal
pattern illustrated in Table 4.8. Some of the resultant tone patterns of disyllabic verbs are
derived from the phonological and morphological processes such as the HH pattern in

bing ‘angry’ bi + ino, ddaju ‘to insult’ da + eji and so on.
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Table 4.8. Tone patterns of Isekiri disyllabic verbs

Verbs Tonal pattern Gloss
boyd LL pass
budzé LM bite
daki LH to kneel
b1rd ML ask

kert MM sing
Jeré MH play
Jale HL descend
gAbéd 33 HM gather
bind HH angry
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4.1.2.4 Tone patterns of adjectives

Most Isekiri adjectives in their simple forms are monosyllabic and like the verbs can bear
any of the H, M or L tones. There are a limited number of polysyllabic adjectives. Some
of the disyllabic and polysyllabic adjectives are derived from the morphological process of
compounding illustrated in burégwa ‘ugly’ which is derived from the words buru ‘bad’
and égwa ‘beauty’. Disyllabic adjectives can also be derived from other morphological
factors such as partial reduplication in fif¢ ‘white’. The monosyllabic adjectives showing
the H, M and L tones are in Example (4.10a). The disyllabic and polysyllabic adjectives
do not have a regular tone pattern as any of the tones can combine on these words as seen
in Example (4.10b).

Example (4.10a)

a) 1) dan  /di/ ‘black’ H
ii)  gbo  /gbd/ ‘old’ H
iii)  ghan /ya/ ‘costly’ H
iv) la /1a/ ‘big’ H
V) wo /woé/ ‘heavy’ H
Vi) g0 /go/ ‘tall’ M
vil) 10 /ro/ ‘bitter’ M
viii) ni /n1/ ‘strong’ M
1X) re /T€/ ‘wet’ M
Xx)  gbe /gbg/ ‘dry’ M
Xi) Yo /j3/ ‘happy’ L
Xil) 1o /r3/ ‘soft’ L
xiil) U /ru/ ‘lean’ L
Xiv)  san /sa/ ‘good’ L
xv) gbe /gbé/ ‘rotten’ L

b) 1) keéré  /kéré/ ‘small’ HH
ii) kuta  /kutd/ ‘short’ LH
iii) dede /dede/ ‘all’ MM
iv)  séngua /ségwa/ ‘beautiful’ LL
v)  kpord /kporo/ ‘big’ LL
vi) fifen /fif§/ ‘white’ MM
vii)  jiko  /d3ikd/ ‘heavy’ MH
viil)  titin  /titi/ “dirty’ HH
ix)  burégua /burégwa/  ‘ugly’ HHL
X) asisan /éﬁfé/ ‘empty’ MHH

166



4.1.2.5 Tone patterns of adverbs

All adverbs in our data are disyllabic or polysyllabic. This can be attributed to the fact that
most of these adverbs reduplicate as they copy the phonological make up of the base. It is
interesting to note that both the segmental and tonal structure are copied.

Example (4.11)

i) koko /kdkd/ ‘since’ HH

i) fénéféne /fenéféng/ ‘completely’ HH(HH)
i)  tete /tete/ ‘quickly’ LL

iv) gege /gege/ ‘immediately’ MM

V) kokoroko /kokoroko/  ‘firmly’ MM(MM)
vi) sigdsigo /sigdsigd/ ‘sluggishly’ LH(LH)
vii)  kitikiti /kitikiti/ ‘actually’ LH(LH)
vii)  kpelékpelé  /kpelékpelé/  “gently’ LH(LH)
1X) yoyo 11050/ ‘hotly’ LL

X) toyatoya /tojatoja/ ‘quickly’ MH(MH)

The adverbs just like the adjectives can combine any of the three tones in the language.

4.1.2.6 Tone patterns of numerals

The numerals 1-10 are the basic forms in Isekiri because no derivation is invoved. This
section examines the tone patterns of the numerals 1-10 and other basic forms such as 20,
30, 40, 60, 80 and 100. The tone patterns of numerals in Isgkiri are dependent on the
composition of the initial syllable. Where the initial syllable is a V syllable, the tone is
either a mid or low tone with the first two syllables bearing a LL, MM or MH just like
disyllabic nouns. Where the initial syllable is a CV syllable, the tone pattern is HM with
the exception of the numeral méji ‘two’ which has the HL pattern.

Example (4.12)

1) okan/méene  ‘one’ LL/HMM
i) méji ‘two’ HL

iii) méeta ‘three’ HMM

iv) méeren ‘four’ HMM

V) maari ‘five’ HMH

vi) méefa ‘six’ HML

vii)  méegje ‘seven’ HMM
viii)  méegjo ‘eight’ HMM
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ix) méesan ‘nine’ HMH

X) méegua ‘ten’ HMH
X1) ogun ‘twenty’ MH
xii)  Qgban ‘thirty’ LL

xiil)  Qji ‘forty’ LL

Xiv)  oglnrota “fifty’ MHLM
Xv)  ota ‘sixty’ MM
xvi)  oguaddren ‘seventy’ MHHM
Xvil) oren ‘eighty’ MM
xviil) oguadora ‘ninety’ MHHH
Xix) oru ‘one hundred MH

These tone patterns of V.CV numerals follow the patterns of nominal elements and the

numerals whose initial syllable have an onset have a HM tone pattern.

4.2 Tonological operations

This section provides answers to our research question two which dwells on the behaviour
of tones in Isekiri. In order to examine tonal behaviour, tonological operations are
described and analyzed. Changes in the surface realization of underlying tones as a result
of the concatenation of words in context can be termed as tonological operations. A
tonological operation refers to “a case where an input shows some change in tonal
structure in the output” (Rolle 2018:17). These operations include tone deletion,
spreading, replacement, alternations and so on affected by both phonological and
morphological factors. Tonological operations in Isekiri are examined under two
categories in this study; phonologically conditioned tonological operations and

syntactically conditioned tonological operations.

4.2.1 Phonologically conditioned tonological operations

Changes in tonal form as a result of identifiable phonological environment or trigger, fall
under the category of phonologically conditioned tonological operations in this study.
That is, the tonal overlay is characterized by phonological environments. These changes in
surface tonal realization is readily observed in some phonological processes like vowel

deletion, vowel assimilation, and glide formation. The tonal operations that will be
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examined here are tone deletion and tone spread. Vowel elision is a productive domain in

the Isekiri phonological system where tonal operations are readily observed.

4.2.1.1 Vowel elision and the morphotonology of Isekiri

One common strategy of vowel hiatus resolution in many languages is vowel elision. It
involves the deletion of one of two vowels in a sequence as a result of the concatenation of
morphemes across boundaries. Vowel elision (VE) as a phonological operation has
received a lot of attention in the literature (Bamgbose, 1965; Akinlabi, 1986, 2000;
Akinlabi and Oyebade, 1987; Egbokhare, 1990; Orie and Pulleyblank, 2002). However, an
identification of the vowel in a V + V sequence that gets deleted and an adequate
explanation for the selection of the vowel to be deleted is still a matter of interest. Also,
there are a number of analytical challenges with VE but the interest of this study as
regards vowel elision is in the resultant tonal alternation as a result of VE. The fact
remains that VE serves as a fruitful domain of examining tone behaviour, thus relevant
environments of elision to examine tone behaviour are our focus. While not overlooking
vowel assimilation and glide formation, data on tonal behaviour presented in this section
are on VE. This is because these other processes produce the same tonal outcome and also
operate in the same environment in terms of tone sequences required for the examination

of tone behaviour.

Data on vowel sequences with the H# LL, H# MM, H# MH, M # LL, M # MM and M #
MH tone pattern for monosyllabic and disyllabic combinations and MH # LL, MH # MM,
MH # MH, MM # LL, MM # MM and MM # MH tone pattern for disyllabic and
disyllabic sequences will be used to illustrate vowel elision in Isekiri. The L # MM, L #
MH, LL # MM, and LL # MH patterns are exempted because low toned monosyllabic
verbs followed by a complement present tonal outlay that is incongruous with the
observed tone behaviour in other tonal inputs. Section 4.2.1.3 examines the L MM, L MH,
LL # MM, and LL # MH patterns. These patterns represent all the possible tonal
combinations of verb + noun and noun + noun structures in Isekiri bearing in mind that

while the vowel of the verb which is V| can bear any of the H, M or L tone, the tone on V;
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which is the initial syllable of the noun structure can only bear the M or L tone following

the tonotactic restrictions discussed in Section 4.1.2.1.

A schema of the tonal inputs relevant to the examination of tonal alternation in VE and

their outputs is presented in Table 4.9 and illustrated in Examples 4.13 — 4.23.
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Table 4.9. Tonal input and output

Input Output
a) Monosyllabic (Verb) + disyllabic (Noun)
H LL HL
H MM HM
H MH HH
M LL LL
M MM MM
M MH MH
b) Disyllabic (Noun) + disyllabic (Noun)
MH LL MHL
MH MM MHM
MH MH MHH
MM LL MLL
MM MH MMH
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Example (4.13)

H LL
a) gba alg
Sweep ground
b) dzé ebe
agree  beg
c) né 9jd
have  joy
d) né owll

have  voice

e) Wo aya

destroy compound

f) dzé ukpé
answer call

g) gwd okd
drag  boat

h) né dYd

have respect
i) ka dsa

pluck orange
j) né ere

have  gain

Example (4.14)

H MM
a) la &kpo
lick oil
b) [¢ &gl
split wood

HL

gbalg

‘to sweep’

dzébe

‘acceptance of begging’
ndjd

‘to have joy’

noéwl

‘to have a voice’

wuiya

‘to destroy acompound’

dzukpé

‘to answer a call’
gwokd

‘to drag a boat’
ndyd

‘to have honour’
kdsa

‘to pluck orange’
nére

‘to profit’

HM

1ékpo

‘to lick oil’
Jégl

‘break wood’
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c) gbé al5
carry grinding stone
d) wa dma
hit child
e) sé afd
sew cloth
f) né¢ abo
have a place
g) 1¢é 3dg
pursue hunter
h) 1é 5larg
pursue elder
i) né gy0
have horn
j) gbs  ard
hear something

Example (4.15)

H M H
a) né 0Yyo
have  money
b) la owWo
lick  soup
C) gfﬁé eré
tear  mat
d) dé 1kpa
fry  prawn
e) né 3sa
have father
f) ni ekd
PREP Lagos

gbuls

‘to carry a grinding stone’

wima

‘hit a child’

s&fd

‘sew cloth’
nébo/nibo

‘to own a place’
15de

‘pursue a hunter’
15lare

‘to pursue an elder’
néyo

‘to have a horn’
gbarll

‘to hear something’

HH

noyo

‘to have money’
lowo

‘to lick owo soup’
gTaéré

‘to tear a mat’
dikpa

‘to fry prawn’
ndsa

‘to have a father’
néko

‘in Lagos’
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g J¢  3kpa

break walking stick

hy ¢ ik

3

k)

break waist

ko oyo

pack money
né  ogil

have inheritance
Yo  EWd

sprinkle hand

Example (4.16)

a)

b)

g)

h)

M LL

dze ddze

eat food
kpa 01610
kill bottle
SO ¢kpo

tie bag

bé dsa

peel orange
1€ EWO
wet clay pot
kpa EWO

kill clay pot
aru ddze

something food

~

ra dna
switch road
) ibu
pour sand

[5kpa
‘to break a walking stick’
Jikdi
‘to break waist'
koyo
‘to pack money’
nogil
‘to have or possess an inheritance’
YEWD

‘to sprinkle one’s hand’

LL

dzodze

‘to eat food’
kpolold

‘to break bottle’
s¢kpd

‘to tie a bag’

bdsa

to peel orange'
rEWo

‘to treat a clay pot’
kpewd

‘to break a clay pot’
firddze

‘ingredient’

r3na

‘to lighten a road’

ribu

‘to pour sand'
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p fa

blow

Example (4.17)

M
a) 13
pour
b) ja
comb
c) Je
do
d) kpa
beat
e) ba
plait

g) dze

h) bg
peel
i) ja

smoke

Example (4.18)

M
a) ja
write
b) kpa
kill

ikun

dirt

MM
omi
water
fi)
hair
Gru
something
dma
child
rd
hair
gdza
fish

aru

something

art
something
gdza

fish

MH
gji
this
ard

story
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fiku
‘to blow dirt’

MM

romi

‘to pour water’

jird

‘comb hair’

Juru

‘to do something’
kp5ma

‘to beat a child'
bird

‘plait hair’
1edza
‘to steam fish’
dzgru/ dziru

‘eat something’
béra

‘to peel something'

jédza

‘to smoke fish’

MH

jejt

‘write this’
kpars

‘tell a story ’



¢) > 1ka iika

pull feather ‘remove feather’
d) s3 akil sakii
throw cry 'to cry’
e) jd edzi jedzu
pull face ‘to show up briefly’
f) so EW) SWEW)
tie hand ‘tying of hands’
g) ja wé Jjiweé
write book ‘to write a letter’
h) s3 nd SWInd
throw stomach ‘to make incision on the stomach’
i Je ufe Jufe
do work ‘to work'
j) fa md fimd
blow nose ‘to blow your nose’

Example (4.19)

MH LL MHL
a) okpa oka Skpoka

walking stick one ‘one walking stick’
b) ¢ efu aféfu

work devil ‘devil’s work’
c) 0yo &t oyéji

money back ‘secret money’
d) oyo adza oyadza

money town ‘community fund’
e) udzo ek tdzwéka

dance door ‘dance of the shrine’
f) 3d5 dka 5d5ka

year one ‘a year’
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g) ud3o
dance

h) 5gwa
front

1) 2wd
hand

Example (4.20)

MH

a) 3sH
flesh

b) oyo
money

c) iikpa
covering

d) uko
cup

e) o
stomach

f) okpod
empitness

g) &gbé
sore

h) odé
half

) uyd
navel

j) udzo
dance

adza
town
eki
door
efu

devil

MM

&ra

meat/animal

&ne

sea
gtu
antelope
EyE
egg
dma
child
omi

water
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tdzwadza
‘community dance’
5gwéki

‘the front of a door’
Swéfu

‘the hand of the devil'

MHM
3séra

‘beef’

Oyéne

‘our money’

iikpard

‘lips’

ikaya

'their cup'

nédza

‘the stomach of a fish’
okpérT

‘sky’
ggbéta

‘sore of an antelope’
odéye

‘half of an egg’
uydma

‘a child’s navel'
id3zom1

‘a type of dance’



Example (4.21)

MH
a) UJ¢
work
b) ¢
work
c) 3d5
year
d) wé
book
e) uJ¢

work

f) 1kpakpa
gun

g) Tweé
book

h) Tmd
nose

i) abé¢
under

J) Twé

book

Example (4.22)

MM
a) dng

person
b) a5

cloth

c) dma

MH
weé
book
oyo
money
ora
hundred
gkd
lesson
EW)

hand

ora

hundred
dma

Oma (name)
esé

shark

af¢e

work

gji

this

LL

ire

wisdom
oka

one

edd
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MHH

afiweé

‘book work’

ifoyo

‘profitable labour’
sd5ra

‘hundred years’
wekd

'textbook’

fewd

‘handwork’

ikpakport

‘one hundred guns’
iwoma

‘Oma's book’
meésé

‘to lighten a road’
abufe

‘well done'
weéji

‘this book’

MLL
nire
‘a wise person’
afoka

‘one cloth’

dmed)



child heart ‘house help’

d) ard dka ardka

a cripple one ' one cripple'
e) aga dka agoka

chair one ‘one chair’
f) 1d agba Tragba

hair chin ‘beard’
g) af5 ukpo afukpo

cloth bed ‘bedspread’
h) &dsa eégbe gdzegbe

fish rotten ‘rotten fish’
1) oma uro amuro

child thought ‘responsible child'
j) 1ra ud> irud>

time pain ‘famine’

Example (4.23)

MM MH MMH
a) a5 uf¢ afuf¢

cloth work ‘work clothes’
b) &yE 1dé gyidé

egg crayfish ‘egg of crayfish’
c) &t ora gtworu

antelope hundred 'one hundred antelopes'
d) &ré e Eriif¢

effort work ‘well done’
e) 5bg ogil 5bogii

knife twenty ‘twenty knives’
f) abo aJ¢ abuf¢

place work ‘work place’
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g) omi ara omjara

water salt ‘salt water’
h) 5ma EW) SMEW)

child hand ‘infant’
i) a5 ogil afogil

cloth twenty ‘twenty clothes’
j) tku gjé kwgjé

friend world/life ‘life's friend’

The data in 4.13-4.23 illustrate tone behaviour in vowel contact situations. In examples
(4.13) and (4.19), the H and L tones of the vowels at word boundary positions
concatenate. The H-L vowel sequences in these examples show that V; is deleted and the
H tone of the deleted vowel is retained owing to tone stability. The H tone re-associates to
the TBU on its right, while the L tone of V; is deleted changing the tonal pattern from H#
LL tonal input to HL output in (4.13) and MH# LL tonal input to MHL tonal output in
(4.19). In Yoruba, it has been held that the L tone delinked by the H tone is not deleted but
rather re-attaches to the H tone on its right to derive a rising tone. Evidence of this is

provided in sequences where H+ L H — H L H (Akinlabi, 1985)

(a) wa (H) + ¢ko (LH) — weko (H L H)
look (for) education look for education
(b) mu (H) +iwe (L H) — muwe (H L H)
take  book take a book

Isekiri data accounts for the deletion of the L tone. A re-attachment of a delinked L tone
cannot be affirmed because the H #LH formation across word boundary is absent. The

analysis proposed in this study however adequately accounts for both situations.

In 4.14, 4.15, 4.16, 4.20, 4.21, 4.22 and 4.23, the M tone is deleted in vowel contact with
both the H and L tones. This is contrary to what is reported in Omamor, (1979) for Isekiri

where the L tone is said to be deleted. Instrumental evidence points to the fact that in M #
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LL tonal combination where vowels abut, the mid tone is deleted. Figure 4.20 illustrates

this for the Isekiri phrase je oje which becomes joje ‘eat food’ after the elision process.

OMAM je oje joje
2.602515530612

300
250+
200
150+
- N
8 1001 ™\ \\n\
= 75
e Je Q Jje Jo | J©
T
M L L L L
| | |
je oje Joje
eat food eat food
0 2.755
Time (s)

Fig.4.20. Pitch tracks of je, 0j¢ and joje
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Table 4.10. F, values for je ‘eat’, gje ‘food’ and joje ‘eat food’ for the speaker OMAM

Syllable

je
0

ie

jo

je

Fy (mean values in Hz)

Fy (absolute values in Hz)

120.88
110.19
93.08

111.05
93.29

124.07
102.48
79.11

99.44
75.22
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Perceptionally and acoustically, the tone on jo (which is the resultant syllable after vowel
elision) is a low tone. A comparison of the F values of the M tone on je and the resultant
syllable jo after the deletion of the vowel ¢ shows that the tone on jo is a low tone. These

values are presented in Table 4.10.

The M tone is the tone deleted in vowel contact situation with the H or L tone. Tonal
alternations that result from vowel contact in Isekiri reveal that the mid tone is most likely
to lose out when in contact with the high or low tone. While this asymmetric behaviour of
the mid tone has been confirmed in Isekiri in this study and in the Yoruba literature, there
remains the issue of analysis. As mentioned earlier, attempts at analyzing the asymmetric
behaviour of tones have been varied and these include accounts in terms of
underspecification (Akinlabi, 1985; Pulleyblank, 1986; Odden, 1995; Meyers, 1998),
analysis based on the incorporation of tonal markedness into the formulation of
faithfulness constraints Pulleyblank (2004), and the fusion analysis Turner (2006). These
earlier attempts at analyzing the asymmetric behaviour of tones have engendered
disagreements with regard to the underlying status of the M tone described in Akinlabi
(2000:8) as “... the modal tone, which represents the absence of L or H”. This study
suggests that the mid tone is not underlyingly inert. Although it is the most unstable of the
three tones (High, Mid and Low tones), it is underlyingly extant. Its malleable nature can

be accounted for through its position in a ranking hierarchy.

An examination of the behaviour of mid tones within an Optimality Theory (OT) version
that incorporates the grounding conditions in Heiberg (1999) to develop constraints of
implicational statements which this study proposes shows that tone asymmetry can be
properly and simplistically accounted for by constraint ranking. Pulleyblank (2004) and
Long (2013) also identified the explanatory ability of OT in analysing tone asymmetry by
constraint ranking, what is different in our analysis however, is the incorporation of
constraints of implicational statements as markedness constraints which insightfully reveal

why and how the mid tone behaves differently from the high and low tones.
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The appeal of the grounding principles to this study is on the tonal outcome expressed as
negative implicational statements. That is, “if a then not b” (Heiberg, 1999). The relevance
of this is in the possible tonal output after VE in Isekiri. For example, the presence of a
high tone in a V'V sequence implies that the mid tone is neutralized, thus the statement can
be made that if a high tone then not a mid tone. The interesting contribution of such a
statement is that, it handles data from both Isekiri and Yoruba where the low tone is not
deleted. This also resolves the problem associated with the underspecification analysis in a
data like 7/ obe ‘see knife’, where the attested form after vowel elision is [rdb!g].
Ordinarily, going by the underspecification approach, [rdbe] which is not attested in the
language should be the resultant form. Our proposal adequately accounts for such data.
Therefore, from the data in 4.13 — 4.16, two ground negative conditions expressed as OT

constraints will be sufficient for an analysis of tone behaviour.

4.2.1.2 An OT tone analysis

OT uses constraint ranking to distinguish one candidate from another. Constraints are
ranked differently with some constraints ranked higher than others, indicating that they are
more important. A violation of these higher ranked constraints are more costly, thus, a
candidate who violates a higher-ranking constraint suffers a fatal violation than a
candidate who violates a lower-ranking constraint. OT allows a comparison and
evaluation of candidates based on the severity of their violations and chooses the best
candidate with the least costly violation. Any OT analysis must identify the candidate set
to be evaluated from the GEN component, select the constraints for evaluation and most

importantly determine the constraint ranking.

4.2.1.2.1 The constraints

Constraints are drawn from the description of the Isekiri tonal phenomena in sections
4.1.1.1 and 4.1.1.2. A taxonomy of the tones in Isekiri identified three tones; H, M and L
tones. The H tone has been shown to be the least marked in all tonal alternations; in vowel
elision, it is the most stable and its tone feature is also the least malleable. This is followed
by the L tone and the M tone which is the most unstable. In vowel contact positions, the M
tone is deleted in contrast to the H and L tones. The faithfulness constraints relevant in the

discussion of tone are the family of MAX constraints and these are:
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(1) MAX-IO (T) constraints (Yip, 2002; Long, 2013)
a. MAX[H]: A H tone in the input has an output correspondent.
b. MAX[M]: An M tone in the input has an output correspondent.
c. MAX][L]: An L tone in the input has an output correspondent.

A constraint that determines whether input tones are preserved since not more than one
tone is underlyingly allowed on a TBU and which does not permit one to many association
is the constraint against multiple tone.

(2) *MULTIPLE (T): No more than one tone is associated to each TBU (Long, 2013).

The tonal outcome after VE are expressed as negative implicational statements as
previously explained. The “if a then not b” (Heiberg, 1999) conditons show a co-
occurrence restriction on the relation between adjacent tones in output representation. The
study in a sense draws on such relations but with emphasis on the disapproval of the co-
occurrence of particular tone sequences after deletion. The constraints developed here are
based on the possible tonal sequences after VE and are therefore different from
*CONTOUR that says one tone is associated to each TBU. The constraints formed are
stated below.
(3) Implicational constraints

1) If HT then not MT. The constraints formed are:

a. *HeM: A high tone- mid tone sequence is prohibited.

b. *M«H: A mid tone- high tone sequence is not allowed.

c. *LeH: A low tone- high tone sequence is not permitted.

i1) If LT then not MT. The constraints formed are:

d. *MeL: A mid tone- low tone sequence is not allowed.
A ranking of all the tonal constraints is given below:

MAX[H]>> *HoM, *MoH, *LeoH, *MoL >> MAX[L] >>*MULTIPLE>> MAX[M]
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4.2.1.2.2 Evaluation

Tone asymmetry is observed in our data in section 4.2.1.1. An evaluation of this process is
given in tableaux (4.1) — (4.3) for the H# LL, H# MM and M# LL tonal sequences and the

set of constraints for our analysis is from the constraint list above. Since the concern of
this study is on tonal outcome resulting from vowel elision, the selection of candidates for
analysis are tonal candidates. What this implies is that interest is not on the deleted vowel.
The set of all tonal output forms are generated from the input form. It is pertinent to point
out that all the 17 informants from whom primary data for this study was gathered,
produced the same tone pattern which can be attributed to the fact that they are competent

native speakers of Isekiri who were selected for their proficiency in the language.
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Emergence of gAbélé ‘to sweep’

Tableau 4.1. Input /gba alé/ — Output [gbal¢]

/gba alé/ H LL

MAX[H]

*LeH

MAX]L]

*MULTIPLE

a.[ gbalg]

*1

= b.[ gbals]

c. [gbalé]

*|

d. [gbal#]

*|

e. [gbalé]

*|

*

Constraint ranking: MAX[H] >> *L<H >> MAX[L] >>*MULTIPLE
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Four constraints are involved in the ranking for this analysis and they are MAX[H],
*L—H, MAXJ[L] and *MULTIPLE. MAX][H] is the topmost ranked constraint and it
dominates the other three constraints. There are five output candidates for the input/ ngé
ale/, a. [gbalg], b. [gbals], c. [gbalé], d. [gbalé] and e. [gbalé]. Candidate (b) [gbalg]
emerges as the optimal candidate because it satisfies the highest ranking constraint
MAX[H]. Other candidates, (c), and (d) also satisfy the highest-ranked MAX[H] but are
knocked out of the competition because they violate another high ranking constraint
*L«<>H which is relevant to the analysis in Tableau (4.1) and defines the co-occurrence of
particular tone sequences after deletion. Therefore, the acceptable form in the language is
[gAbélé] as this satisfies the relevant constraints and represents a well-formed tonal output

in the language.
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Emergence of lékApc') ‘to lick oil’

Tableau 4.2. Input / 14 kpd/ —» Output [1ékpo]

/4 ekpo/ H MM

MAX[H]

* M—H

*MULTIPLE

MAX[M]

a.[ Iekpo]

*|

b.[ 18kpo]

*|

|

c. [lekpd]

*|

*|

=-d. [1¢kpo]

Constraint ranking:

MAX[H] >> *MeH >> *MULTIPLE >> MAX[M]
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In Tableau (4.2), the tonal output form selected from the candidate forms presented for
analysis is (d) [1€kpo]. This candidate violates the lower-ranked constraint MAX[M] but is
the most harmonic in relation to the constraint ranking and therefore emerges as the
optimal form. Three other candidates, a. [ léfpc‘)], b. [ lél:p(')] and c. [lé@é] violate the top
ranking constraint MAX[H] and are therefore disqualified from the competition. This is
because a violation of the top ranking constraint MAX[H] by any candidate is regarded as

fatal. Therefore, candidate (d) [Iékpo] emerges as the optimal candidate.
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Emergence of d3odz¢ ‘to eat food’

Tableau 4.3. Input /d3€ od3e /—» Output [d30d3¢]

/d3€ 5d3e/M LL

*MeL

MAXJL]

*MULTIPLE

MAX[M]

a.[d35d3¢]

*1

*|

b.[d35d3€]

*

==c. [d30d3¢]

d. [d333¢€]

*1

*

Constraint ranking:

*MeL >> MAX[L] >>*MULTIPLE>> MAX[M]
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The four constraints involved in the ranking for this analysis are *M«<L, MAXJL],
*MULTIPLE and MAX[M]. *M«L is the highest ranked constraint and it dominates
MAX]JL], *MULTIPLE and MAX[M]. There are four output candidates for the input /d3e
3dze/, a. [d33d3E], b. [d35d3€], c. [d33d32] and d. [d333¢]. Candidate (c) [d33d32] emerges
as the optimal candidate because it satisfies the highest ranking constraint *M<«L. Other
candidates, (a), (b) and (d) violate this constraint which incurs a fatal violation and they

lose out of the competition. The optimal and attested form from the analysis in Tableau

(4.3) is candidate (c) [d30od3£].

The Yoruba data presented earlier to argue for an OT analysis as proposed in this analysis
is evaluated in Tableau 4.4 to provide evidence that the theoretical approach
recommended and applied in this study can adequately take care of tone asymmetry in any

language. This, we hope, will put to rest the challenge of tone asymmetry analysis.
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Emergence of r2b/¢ ‘to see a knife’

Tableau 4.4. Input /ri 5b&/ —»Output [rdb!E]

/1i dbg /

MAX[H]

*HoeM

*MeL

MAX]L]

*MULTIPLE

MAX[M]

a.[ rabg]

*

*

b.[ robg]

*1

=c. [rdb!E]

d. [rabg]

*

e. [rdbe]

*|

*|

£ [r5bé]

*

Constraint ranking: MAX[H]>> *HoM, *MeL >> MAX[L] >>*MULTIPLE>>

MAX[M]
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Six constraints are involved in the analysis of the Yoruba utterance /ri db&/ and these are
MAX[H], *HoM, *M—L, MAX[L], *MULTIPLE and MAX[M]. Candidate c. [rdb!g]
emerges as the optimal candidate because it satisfies the highest-ranked constraint
MAXJH]. This candidate violates two constraints but emerges as the optimal form because
the two constraints MAX[L] and MAX[M] are lowly-ranked and are therefore not relevant
to the the analysis.

The analysis in Tableau 4.4 for Yoruba is to provide evidence that OT can handle any
data. This is why as many candidates as possible have been included in the analysis and
more candidates can be involved. Although the focus of this study is on Isekiri, the above
tableau is to lend credence to our claim that an OT analysis adequately accounts for tone
asymmetry in a sister language like Yoruba. This analysis also demonstrates the fact that

the M tone is underlyingly present, its activeness is dependent on the constraint ranking.

4.2.1.3 Verbal L deletion

Data presented in Section 4.2.1.1 excluded tonal combinations where the Low tone occurs
on V; in a V#V environment. These tonal combinations are; LMM, L#MH, LL#MH and
LL#MM. The behaviour of the M tone in these tonal sequences does not conform to its
asymmetric behaviour in other tonal formations. An explanation offered in the literature is
that the low tone of a monosyllabic transitive verb is deleted and replaced by the mid tone
when its object noun bears a low or mid tone on its initial syllable. Thus the low tone of
monosyllabic transitive verbs in citation form is alternated with the mid tone. This is

exemplified in Example 4.24.

Example (4.24)
a) s€ ‘cook’ Mo se 0je wé rén. ‘I have cooked the food’
b) kpeé ‘call’ Tésan kpe oma wé  “Tosan called the child’
¢) n¢ ‘choose’ Ol4ja ne ir¢yé rén ‘The king has chosen someone’
d) It ‘beat (drum)’  Esanyé lu ogime ‘Esanyé beat the drum"”
e) re  ‘go’ Oko mi re ode ‘My husband went out’

An observation of the data above shows a replacement of the low tone of the verb with a
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mid tone. The implication of this is that in a sequence with L #M tonal formation, the M
tone is preserved and the L tone is neutralized. This is exactly what happens in VE in the

L#MM, L#MH, LL#MH and LL#MM tonal combinations in examples 4.25 -4.28.

Example (4.25)
L MH MH
a) gba  Ewd gbew?
take  hand ‘shake hand’
b) re ali rali
g0 house ‘go home’
c) gba  Twé gbiwé
take book ‘take a letter’
d) fa &ti feti
pull ear ‘to pull the ear’
e) ka oyo koyo
count money ‘to count money’
f) gba  ubi gbibi
take birth ‘to deliver’
g) bo edzu bwedzu
cover eye ‘close eye’
h) gba @ gbiif¢
take  work ‘to offer a job’
Example (4.26)
L MM MM
a) gba &gl ‘gbeg?’
take  wood ‘take wood’
b) da gmd ‘demd’
pour drink ‘pour a drink'
c) bo aru ‘bwart’
cover mouth ‘close mouth'
d) gbé  ard ‘gblirly’
plant something ‘plant something’
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e)

g)

h)

3

kpa
carry(back)

1o
think

da
pour
wd
enter
ta
sell
ka

nail

Example (4.27)

a)

b)

g)

h)

LL
okd
boat
uyo
look
okd
boat
ere
gain
ugwa
journey
uro
thought
ddze
food
utd
view
uko

cool

dma
child
Grt
something
omi
water
udza
coven
afs
cloth
&gl

wood

MH
aJ¢
work
3d35
day
ina
fire
uf¢
work
ale
evening
oyo
money
ale
evening
dgwa
front
Emi

soul
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kp3ma

‘carry a child on the back’
roru

‘to think about something’
dom1

‘pour water’

widza

‘enter into witchcraft'

tafd

‘sell clothes’

kégt

‘nail a wood’

LMH
okiife
‘labour boat’
uyadzd
‘wrist watch'
okiina
‘steam boat’
eriife
‘benefits of work’
ugwalé
‘evening journey’
uroyo
‘financial worries’
ddzalé
‘supper’
utdgwa
‘forehead'
uk&mi

‘peace of mind’



j) uwa alé uwalé

wealth evening ‘lasting wealth’
Example (4.28)

LL MM LMM
a) ofd ode ofode

word outside ‘outside/public talk’
b) dzdld ara dzdolara

repair body ‘adjust one's self/body’
c) &gbeé &dsa eégbedza

rottenness fish 'rotten fish'
d) lefu ode 1effde

leave outside ‘come outside’
e) 9jd dma djdma

happiness child ‘the joy of a child’
f) &kpo ore ¢kpore

bag mother ‘mother's bag’
g) okd omi1 okomi

vehicle water ‘boat’
h) lele ikt lelakn

follow friend ‘follow a friend'
i) ofd oré ofore

word mother ‘mother's word/advice’
i) owl 5ma owdma

voice child ‘a child's voice’

The behaviour of the M tone in example (4.24) does not conform to its asymmetric
behaviour in other tonal formations. It is possible that the data in (4.24) guided the claim
in Omamor (1979) that in vowel contact situations the low tone is deleted when it abuts
with the high or mid tone. This study has shown in section 4.2.1.1 that this is not the case.

The M tone is preserved only in L verbal deletion cases, that is, where the low tone
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monosyllabic transitive verb is deleted and replaced by the mid tone when its object noun

bears a low or mid tone on its initial syllable as earlier stated.

4.2.2 Syntactically conditioned tonological operations

Tonal changes that result from syntactic contexts rather than phonological are referred to
as syntactically conditioned tonological operations (SCTO) in this study. SCTO are
syntactically conditioned because they apply across syntactic constituents and have the
surface effect of changing a lexically specified tone (tone sequence); changing a lexical
low tone to a surface high tone for example. We consider two types of syntactically

conditioned operations; Leftward high tone spread and Rightward high tone spread.

4.2.2.1 Leftward high tone spread (LHTS)

The occurrence of a V syllable bearing a high tone between the noun phrase and the
predicate has been reported in Yoruba. This has been variously termed as the high tone
syllable, a clitic, Subject-Predicate Junction marker, Subject Concord marker, Past/Present
tense marker, Agreement Marker, a pronoun and validator of actualized predicates
(Olumuyiwa, 2009; Oshodi, 2016) in the Yoruba literature. While much has been said on
this in Yoruba, its occurrence has not been discussed in Isekiri. This study discusses the
subject- predicate marker in Isekiri with interest on the tonal changes it produces on the
final tone of the noun or noun phrase and for the purpose of our study, we refer to this as
Leftward high tone spread and employ a featural analysis to account for the tonal change
which we hope will provide a better understanding of its behaviour in Yoruba. The tone of
the last syllable of the noun phrase changes to a high tone when the lexically specified
tone is a low or mid tone. What this study proposes is that the tonal replacement of the
tone of the last vowel of the noun phrase results from the processes of the assimilation of
the high tone syllable é to the vowel of its immediate left, a leftward spread of the
[+Upper] feature of a H tone to a preceding [-Upper] feature of a M tone and a [+Upper]
and [+Raised] feature to a [-Upper, -Raised] feature of a L tone and then the deletion of
the HTS. This tonal process is illustrated in Fig. 4.21 and the data set in (4.29).
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4 \Y

Fig. 4.21a). Leftward high tone spread of the[+Upper], [+Raised] features

[-Upper] __.A+Uppet]
[-Raised] -~ [+Raised]
J & "]
v v
vee €

Fig. 4.21b). Leftward high tone spread of the[+Upper], [+Raised] features in Isekiri
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This can be readily captured or explained as a leftward spread of the features of the high
tone as shown in Figures (4.21a) and (4.21b). Illustrating with example 4.29a, the low tone
on ye which is the final syllable of the noun Esdnyé becomes y¢é through a leftward spread
of the[+Upper] and [+Raised] features of the high tone on the HTS ¢

Example (4.29)

a) Esanye ¢ lu ogume > Esany¢ lu ogume.
Esanye beat drum

‘Esany¢ beat the drum’

v

b) Edon on kpa eguale
Edon  kill snake
‘Edon killed a snake’

Edén kpa egualé

v

¢) Uti¢yin inko erin Uti¢yin ko erin
Utidyin sing song

‘Utigyin sang.’

d) Ikpotor or gud mi > Tkpotor guod mi
Ikpotor  pull PRON
“Tkpotor pulled me’
e) Torise ¢ gue eséte —> Torisé gue eséte

Torise wash plate
“Torise washed plates
f) Dede € je eran we ren

Dede eat meat Det ASP

v

Dedé¢ je eran we ren

‘Dede has eaten the meat’

g) Oko mi 1 ya iwé wé ni ola. — Oko mi ya iwé wé ni ola.
husband PRON write book Det PREP tomorrow
‘My husband wrote the book yesterday’

LHTS of the [+Raised] feature is shown in Figure (4.22a) and illustrated with example
(4.291) in Figure (4.22b) where the [+Raised] feature of ¢ spreads to the vowel of the final
syllable de of the noun Dede with MM tone to Dedé MH.
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[-Upper] [+Upper]
[-Raised] - [+Raised]

A% A%
Fig. 4.22a). Leftward high tone spread of the [+Raised] feature

[-Upper] [+Upper]
[-Raised] __.[+Raised]
s - c
A% \Y
de-é ¢

Fig. 4.22b). Leftward high tone spread of the[+Raised] in Isekiri
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Fig. 4.23b). Pitch track of Esanyé lu ogime
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An inspection of the pitch tracks of Figures (4.27a &b) confirms the change in tone from a

low to a high tone.

A variation of the tautomorphemic tones preceding the final low or mid tone shows the

same tonal output. This is exemplified below:

Example 4.30
a) ljenékpo 6 fo sadle ~———> Ijenékpo fo sale

Tiger  jump PREP-ground
‘The tiger jumped down.
b) Agbakara dje imild —» Agbékara je imila
Crocodile eat cow
“The crocodile ate a cow’
a) Bésidone ékpemi ——» Bé¢sidoné kpe mi
Call me
‘Bé¢sidone called me’
b) Oghériséwérami ikpaeso ——»» Oghériséwérami kpa eso
kill seed
‘Oghorisewarami cracked the kernel”
e) Ipodsiijeeja EE— Iposi je eja
cat  eat fish

‘The cat ate a fish’

4.2.2.2 Rightward high tone spread (RHTS)

The juxtaposition of two words in certain syntactic relations results in changes in surface
tonal structure. RHTS refers to “the extension of a high tone from its underlying position
to immediately adjacent syllables to the right” Zerbian (2017:396). A high tone on a pre-
verbal particle spreads to the verb in Isekiri, that is, the high tone of the word preceding
the verb spreads to the first syllable of the verb. An examination of data in the language
shows that the rightward spread of the high tone is governed by two constraints; the
number of syllables in the verb stem (at least disyllabic), and the tonal melody (a LL or

LLL). Data show that this is a robust phenomenon in Isekiri. Thus tonal and syllabic
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contexts are required for the RHTS to occur. An examination of the following LL
patterned verbs in syntactic constructions produce a tonal outcome different from their
lexical tonal input. Two data sets are presented for the RHTS. In (4.31a), the spread is

from pre-verbal articles and in (4.31b), the spread is from the aspectual marker gbd.

The tone of the first syllable of the verb in the Isekiri data presented changes to a high
tone. In like manner with the LHTS, the rightward spread of the [+Upper] and [+Raised]
feature of a preceding H tone to a [-Upper, -Raised] feature of a L tone accounts for this as

shown in Figure 4.24.
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[+Raised]. - =--._ L [Raised]
-L-'"-"--"_,-.m
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Fig. 4.24a). Rightward high tone spread

[+Upper}-. [-Upper]
[+Raised] ::_‘: o L [-Raised]
o o
v \'
1 laghé »léghs

Fig. 4.24b). Rightward high tone spread in Isekiri

[+Upper}-.__ [-Upper]
[+Raised]. o s 1 [-Raised]
o aﬁ
v '
gha ik ik

Fig. 4.24c¢). Rightward high tone spread in Isekiri
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Figures 4.24a, b & c illustrate the spread of the [+Upper, +Raised] features of a high tone
to the initial syllable of a LL patterned disyllabic verb. In Figure 4.24b, the spread is from
a pre-verbal particle ¢ to the verb leghe ‘to deceive’ to become léghe¢ and in Figure 4.24c,

the spread is from the aspectual marker gbd to ruku ‘muddy’ to become riku.

Example (4.31a)
i) Nesin ré leghe uwg? ——» Nesin ré léghe uwo?
Who BE deceive PRON ‘Who deceived you?’
ii) O waa lélé uwo. —— O waalélé uwo.
PRON FUT follow PRON ‘He/she will follow you.’

i) Wo ma gboro 6, 0 waa sengua. —» Wo ma gboro 6, O waa sengua.

PRON COMP rub PRON FUT beautiful ‘If you paint it, it will be beautiful.’

iv) Jédi ukpo wé gbeégbére arali wé — Jédi ukpo wé gbégbere arali wé

Allow bed Det  rest wall Det. ‘Let the bed lie against the wall’

v) Asowé kékemi —» Asowé Kkékeé mi

cloth Det tight PRON ‘The cloth is closely fitted for me’
Example (4.31b)
i) Idibi gba roki  omiwé ~——»  Idibi gb4 raku omi wé
Crab ASP muddy water Det ‘The crab started mudding the water’
ii) O winoron gba sgj¢  ———» O wingron gba sgje¢
PRON ASP cook-food ‘He/she is cooking’
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iii)

O wingron gba kpokpo owaro  —— O windron gba kpékpo owa ro

PRON ASP trouble father PRON ‘He is troubling his father’

Bawo wingron gba gbangban orighoxe» Bawo winéron gba gbangban origho ro

Bawo BE ASP  shake head PRON ‘Bawo is shaking her head’

Mo wingron gba jigirin ara mi —— Mo windron gba jigirin ara mi

PRON BE ASP shake body PRON ‘I am shaking my body’

A summary of (4.31a) and (4.31b) showing the verb in isolation and in the contexts

explained is given in Table 4.11.
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Table 4.11. A summary of tonal input and output

Lexical tone LL

Sentence HL Tonal verbal outcome

lele

ruku
leghe
s0j¢

keke
kpokpo
gboro
gbangban
jigirin

gbegbere

O waa 1é1¢ uwo
Idibi gba ruki omi we e
Nesin ré léghe uwo?
O winoron gba sgje
Aso wé kékeé mi

O winoron gba kpokpo owa ro

Wo mé gbéro, O wai sengua

Bawo windron gba gbangban origho ro
Mo windron gb4 jigirin ara mi

Jédi ukpo wé gbégbere arali wé

1éle

raku
leghe
s0j¢

kéke
kpokpo
gboro
gbangban
jigirin

gbégbere
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An examination of our data shows that the constraints earlier mentioned holds, as RHTS is
exempted from monosyllabic verbs and any other tonal formation different from the LL
sequence. These constraints exempt a spread of the [+ Raised] feature to an M tone as we
have it in the LHTS. An extract from story 1 (see appendix ii) clearly shows that the
spread of features is blocked for monosyllabic verbs and M tone sequences.
Example (4.32)
(a)  Idibi gba kpujo.

Crab ASP call-dance

‘The crab called a dance’

(b) Idibi biri  aghan ti (w6 kpeé) (gba bo6ojo) (gbare)
Crab CONJ PRON COMP 3Pl call ASP CONJ-dance ASP go
‘The crab and those that he called started dancing and going with him.’

(©) Owun Idibi gba sebing gba ré
COMP Crab ASP do-anger ASP go
‘Then the crab got angry and left’

(d) Omiwé ka ruku
Water Det become muddy
‘The water got muddied’

(e)  Idibi gba riki omi wé
Crab ASP muddy water Det
‘The crab started mudding the water’

The extract above shows the conditions under which RHTS can occur. The highlighted
words in (4.32a, b, &c) have pre-verbal elements with a H tone but no tonal change is
observed on the following verbs because the verbs are monosyllabic (4.32a, b, &c). In
cases where they are not monosyllabic but the tonal sequence is not a LL formation seen

in gbd bojo with a MH tone in (4.32b), RHTS does not occur. The lexical tonal formation
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in the verb ruku (LL) is unaffected by the preceding word with a low tone in (32d) when
compared with the same verb with a different tonal outcome in raku (HL) in (32e)
resulting from the rightward spread of the [+Upper] and [+Raised] feature of a preceding
H tone in gbd.

A test to ascertain the requirement of the tonal melody was carried out using a frame with
an MM tonal formation and a LL tonal formation in the frame (dafu "again' verb object

pronoun) in (4.33).

Example (4.33)
MM verb
(a) Datu sere ¢
again pick OP
‘Pick it again’
(b) Datt jonje ¢
again press OP
‘Press it again’
LL verb
(c) Datu léghe ¢
again deceive OP
‘Deceive him again’
(d) Data gboro 6
againrub OP
‘Rub him again’
The verbs in (4.33a&b) are not affected by the high tone on data while the low tone on the
initial syllable in the verbs in (4.33c&d) are changed to the H tone.

This section has described and analysed the behaviour of Isekiri tones. Changes in tonal
output were examined under two categories; phonologically conditioned tonological
operations and syntactically conditioned tonological operations. The changes in the

surface tonal realization as a result of VE showed the mid tone is in asymmetry to high
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and low tones. This was analysed within OT by the constraint hierarchy
MAX[H]>>*HeM, *MeH, *LoH, *M«—L >> MAX[L] >>*MULTIPLE>> MAX[M].
Bidirectional tone spread has the surface effect of changing a lexically specified tone (tone

sequence); changing a lexical low or mid tone to a surface high tone in the language.

4.3 Phrase level F; trends

This section presents our data description and acoustic analysis on the mechanisms Isekiri
employs for the realization of Fy contours. This seeks to provide answers to our research
question three. The consideration of intonation in tone languages has received little
attention in comparison with studies on intonation in non- tonal languages. The
assumption is that in tone languages, pitch features have already been mobilized for
morphosyntactic uses to determine lexical and grammatical tones (Caron, 2015; Cahill,
2016). This has made it difficult to determine the role of pitch in intonation. Some
mechanisms by which intonation in tone languages may manifest have however been
identified by some scholars (Cruttenden, 1986; Yip, 2002; Ladd, 2008) and these are; the
pitch register or pitch level of the whole utterance may be raised or lowered, thus all tones
will be higher or lower in pitch than usual (Cruttenden, 1986; Yip, 2002), pitch range may
be narrower or wider such that highs or lows either move further apart or closer
(Cruttenden, 1986; Yip, 2002; Ladd, 2008), downdrift in the absolute values of tones may
apply but this may be suspended in some instances or downdrift may apply within some
prosodic domain but may be suspended at domain boundaries and the register resets
(Cruttenden, 1986; Yip, 2002), the final tone of the utterance may be modified in different
ways (Cruttenden 1986; Yip 2002) and boundary tones may occur at domain edges (Yip,
2002; Ladd, 2008).

Existing literatures on the study of intonation in tone languages have utilized these
mechanisms one way or the other in their description and analyses on intonation (Lindau,
1989 for Hausa; Connell and Ladd, 1990; Laniran, 1992 for Yoruba; Genzel, 2013 and
Kiigler, 2017 for Akan; Cahill, 2017 for Konni; Rose and Piccinini, 2017 for Moro;
Zerbian, 2017 for Tswana). The specific downward trend of Fy as a strategy of expressing

intonation explored by scholars for a description and analysis of intonation in both tonal
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and non tonal languages and the mechanisms commonly considered are declination,
downdrift, downstep and final lowering. Intonational boundary tones represented with the
diacritic % and often referred to as intonemes (Caron, 2015) or intonational tones

(Michaud and Vaissiére, 2015) are also feartures used to express intonation.

The goal of this study is to find an answer to the question of how Isekiri makes use of
some or all of these features for expressing intonation. Intonation is used in a restricted
sense here to refer to all areas of the linguistic use of fundamental frequency and its
physical and perceptual correlates, therefore, pitch is the most salient phonetic means of
intonation in our study. This is because while intonation does not have a generally
accepted definition, every attempt at a definition of intonation recognizes that pitch plays
the most important role (Roach, 2009). Other phonetic means such as duration and
intensity will also be considered where necessary. The domains of intonation in Isekiri
have been recognized as the phrase or sentence in this study. Evidence of this is found in
our examination of complex structures in Section 4.3.1.2.2 where intonational phrases are
identified. While the possibility of a word also being the domain of intonation is not ruled
out, our data show the phrase and sentence as the domain, we therefore stick to the term
utterance in our discussions. Each figure of our pitch track consists of five tiers namely:
the syllable tier, which is made up of a sentence divided into syllables; the tonal tier,
showing the lexical tones; the intonational tone tier, referred to here as intoneme tier
indicating a boundary tone; the intonational feature or mechanism tier and the gloss tier. It
is important to point out that the derived pitch graphs appear more representative of the
pitch contours than the pitch tracks as measurements were taken far into the vowel to
mitigate segmental effects. Thus in some instances, there might little variations between
the pitch track and the pitch graph. The zero boundary tone represented as 0% to indicate
the absence of an intonational tone at the right edge of an intonational phrase and the low
boundary tone L% are used as intonational tones in this study. L% indicates a fall from the

final lexical tone. Figure 4.25 illustrates the tiers in the pitch tracks.
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Fig. 4.25. A display of pitch track tiers
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4.3.1 Fundamental frequency (Fy) mechanisms in Isekiri

Different downdrends have been identified as Fy mechanisms used by both tonal and non
tonal languages as features of intonation. Fy downtrends usually identified in works on
tone and intonation are declination, downstep and final lowering (Poser, 1984; Lindau,
1986; Connell and Ladd, 1990; Laniran, 1992; Genzel, 2003; Kugler, 2017; Connell,
2017). The description of intonation in this study shows that declination, downdrift and
final lowering operate in Isekiri in one way or the other and that they in addition to the
lexical tones and boundary tones determine the resulting Fy, contour of the different

phrasal structures. Each of these downtrend in F is now discussed.

4.3.1.1 Declination in Isekiri

The gradual lowering of Fy in time reveals the nature of declination. It is expressed as the
gradual lowering of F( over an utterance. Declination often times has been equated with
downstep in the literature, most especially literature on non tonal languages. This study
differentiates declination from other phonologically conditioned pitch lowering following
Connell and Ladd, (1990); Laniran, (1992); Genzel, (2003); Kugler, (2017); Connell,
(2017). This is referred to as declination in “its pure form” by Genzel, (2003:107). An
investigation of like tones shows a consistent pattern of Fy decline in longer sentences for
all three tone sequences. However, data on all-high tones do not necessarily establish the
existence of declination in Isekiri because statistical results show that the amount of
declination for the all-high tones is insignificant while all categories of the mid and low
tone sequences show significant rate of declination. Statement intonation in utterances of

like tone sequences will be investigated in the following sections.

4.3.1.1.1 Declaratives

The most common sentence type in our data, most especially in the oral narratives, are
declaratives. This sentence type expresses facts and conveys information. Intonation in
Isekiri declaratives will be considered under the simple and complex declaratives. The
intonation pattern of the simple declarative sentences is marked by zero% boundary tones.
Lexical tones alone tend to shape the intonational contour as intonational phrase boundary

tones are unspecified. The simple declaratives show a downward trend in pitch in mid and
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low tone sequences and in sentences with unlike tones. To consider the intonation pattern

of simple declaratives, data from like tone sequences are examined in sections 4.3.1.1.1.1.

4.3.1.1.1.1 Like tone sequences

Isekiri has three contrastive tones, high (H), mid (M) and low (L), as shown in Section 4.2.
These three tone types are used for the controlled data set of like-tone sentences of varying
length meant to examine pitch effects that might be connected to tone type and utterance

length.

High tone sentences

Sentences of all high tones considered here range in length from four to fifteen syllables
and are categorized into short, medium and long sentences. Three of these sentences
consisting of four, eight and thirteen H tones are selected for each category. The sentences
and their corresponding pitch tracks for four speakers identified as EDEF, OJEF, AYIM
and MORM (section 3.1) are in Examples 4.18- 20 and Figures 4.26, 4.29 and 4.32.

(4.18)
Mimi n6ghé
Mimi have-money

‘Mimi has money’
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Fig. 4.26. Pitch tracks of the all high toned sentence Mimi noghé ‘Mimi has money’ for

four speakers
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Table 4.12. F, values and the differences between positions of four speakers for Mimi

nogho

SPEAKERS: EDEF OJEF MORM AYIM
Fo (Hz) Diff. Fy(Hz) Diff. Fy (Hz) Diff. Fp (Hz) Diff.

Syllable Tone
Mi H 24219 236.82 19227 233 41
mi H 24377 -1.58 240.14 332 189.77 25 23429 -0.88
no H 24327 05 23313 7.01 19296 -3.19 22711 718
gho H 24298 029 23759 446 19658 -3.62 22978 -2.67
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A cursory inspection of the pitch tracks of the four speakers shows that there is no form of
Fo downdrift. Three speakers have a slightly higher Fy in the final syllable when compared
to the first syllable. Only one speaker AYIM has a lower F, difference of 3.63Hz. The
average Fy values obtained from five tokens of the vowel portion of each syllable and the

differences between positions are presented in Table 4.12.

One observation on the high tone sentences in Tables 4.12, 4.14 and 4.16 is a rise in the F
of the second syllable. This is referred to as a ‘start-up’ effect in Urua (2001:72) and is
described as “the phenomenon in which the High tone target is not reached on the first
syllable; usually this is attained in the second or third syllable after which the subsequent
High tones stabilize”. The ‘start-up’ effect is noticed at one point or the other for all
speakers. This effect tends to affect the following high tone before stability is attained.
The Fy values from Table 4.12 are plotted into a graph in Figure 4.27 for all four speakers

for easy comparison.

The graph provides a quick evaluation of the four speakers and shows that while there is a
downward trend for OJEF and AYIM between the second and the third syllables, there is a
general trend of a slight increase in Fy in the final syllable. What this means is that there is

no phrasal downward trend in this utterance.
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Fig. 4.27. Pitch graph of Mimi noghé ‘Mimi has money’
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A statistical analysis is carried out to test for statistical significance of Fy downtrend in
utterances of the different tone types of varying length. The outcome of the regression
analysis of the four syllable utterance in Example 4.18 is shown in Figure 4.28. The blue
dots are the F( values and the red line is the regression line. The alpha level is set at 0.05

in all analysis in this research.

A positive slope is observed for two speakers with the coefficient in the regression
equation as +0.196 and +1.4 for EDEF and MORM. This implies an absence of
declination in this utterance. The slope of the regression line for OJEF is - 0.051 which is
not significantly different from zero. F is lowered by less than 1Hz on the average. The
speaker AYIM however shows some form of downward trend of an average of F

lowering of about 2Hz. The regression summary is presented in Table: 4.13.
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Table: 4.13. Regression summary for Mimi noghé ‘Mimi has money’

Coefficients:
EDEF OJEF MORM AYIM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 242.6  0.000 | 2379 0.000 189.4 0.000 |236.1 0.000
Y +0.196  0.142 | -0.051 0.525 |+1.400 0.122 |-1.904  0.062
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We now consider the seven syllable utterance in Example (4.19) with the corresponding
pitch tracks in Figure 4.29 for four speakers.
(4.19)
Tudkpé wuli gba rawé
Tudkpé PREP-house ASP read-book

‘Tudkpé is reading at home.’

An examination of the pitch tracks in Figure 4.29 reveals that there is no clear form of
declination for all the speakers. Differences in F( values between the initial and final
syllables are a little higher in the final syllables when compared to the first syllables. The
Fy values and pitch graph for Example (4.19) are presented in Table 4.14 and Figure 4.30.
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Fig.4.29. Pitch tracks of the all high toned sentence Tuokpe wuli gha ruwé ‘Tudkpé
reading at home’ for four speakers
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Table 4.14. F, values and the differences between positions of four speakers for Tugkpe
wuli gba ruwé

m— —

SPEAKERS: EDEF OJEF MORM AYIM
Fy (Hz) Diff. Fyp (Hz) Diff. Fo (Hz) Diff. Fg (Hz) Diff.

Syllable Tone
Tuo H 240.60 2411 196.28 201.57
kpe H 24825 -7.65 2409 02 20598 -97 210.01 9.01
wu H 24539 286 24543 127 196 83 9.15 20835 1.66
li H 24439 1 2421 333 19781 -0.98 20537 298
gba H 24370 0.69 23578 632 201.11 33 21425 -8 88
ru H 24183 1.87 240.36 -4.58 196.31 6.6 209 88 437
we H 24442 259 241.72 -1.36 195 -0.49 20359 371
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Pitch graph of Tuokpe wuli gba ruwe
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Fig.4.30. Pitch graph of Tuokpe wuli gbd riwé ‘Tudkpé is reading at home.’

226



Fitted Line Plot Fiteed Line Plot
[EDEF

OJEF
=0
T R i
! Riq i R [
a Righd)  Divk i Ry i
s i 3 ' E &
. ] L & §
H =
Tt R
g z
L)
o F3 -
Fa ) )
i H F Fi H & T 1 3 F N H & T
Syllables Sylables
Fitted Line Plot Fitied Line Plot
MORM EYM
) m0
& ity & e
R e R bl
Pt Tk | Reapady  dkis

F{Hz)
E
FO[Hz)
E

Fig. 4.31. Fitted line plot for Tugkpe wuli gbd ruwé ‘Tudkpé¢ is reading at home.’
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Table 4.15. Regression summary for Tuokpe wuli gbd riwé ‘Tudkpé is reading at home’

Coefficients:
EDEF OJEF MORM AYIM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant 244.8  0.000 | 242.5 0.000 201.0 0.000 |205.2 0.000
Y -0.176 0397 |-034 0.166 |-0.569 0.056 |+0.466 0.170
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The regression analysis which shows the fitted line plot and regression summary are as

presented in Figure 4.31 and Table 4.15.

The coefficients in the regression equation for three speakers indicate a negative slope but
this is not distinctly different from 0 at - 0.176 for the speaker EDEF, - 0.34 for OJEF and
- 0.569 for MORM which show that for these three speakers, Fo lowers at less than 1Hz. It
is interesting to note that the slope of the regression line for the speaker AYIM is + 0.466

which shows an absence of a downward trend.

An utterance with thirteen syllables is considered in (4.20).

(4.20)

Bibi biri ~Méyiwa némi wa  néjuma

Bibi CONJ Méyiwé can come PREP-tomorrow
‘Bibi and Méyiwa can come tomorrow.’

Fig.4.32 shows the pitch tracks of the all high toned sentence in example (4.20).
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A gradual decline is noticed for all speakers and there is a difference between the F of the
initial H tone and that of the final H tone for all speakers. This slight Fy decline can be
ascribed to sentence length. Empirical facts drawn from our statistical analysis for H tones
reveal that the amount of declination noticed is not significant in Isekiri. The regression
analysis shows that the slope is not significant (p= 0.135). Laniran, (2002) and Fajobi,
(2005) report that sentences with H tones show some amount of declination for Yoruba,
which varies with sentence length. While this study confirms a correlation between the
amount of declination and sentence length, all facts (pitch tracks, graphs and p-value)
show that H tones in Isekiri do not have a significant amount of F( decline that can be

attributed to declination.
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Table 4.16. F, values and the differences between positions of four speakers for Bibi biri

Meéyiwa nemi wa néjuma ‘Bibi and Méyiwa can come tomorrow’

— e —
e o S
SPEAKERS: EDEF OJEF MORM AYIM

Fo (Hz) Diff. Fo (Hz) Diff. Fo (Hz) Diff, Fo (Hz) Diff.
Syllable Tone
hi H 25236 254 49 170.04 21513
hi H 24817 419 24053 1898 18047 -1.43 22911 -13.98
hi H 24743 0.74 25141 3.12 1711 937 22481 43
ri H - 248 86 -6.45 167.76 3.34 22489 -008
me H 24786-043 24243 043 180.39-12.63 22183 306
yi H 24048 738 24561 -6.1% 171.18 -9.21 22174 0.09
wa H 24199 -151 24081 438 173.10 -192 21731 443
ne H 24467 -268 239463 10.18 175.04 -194 21301 43
mi H 24287 18 24086 -723 17278 226 21244 037
wa H 24202 0.85 236.00 577 168.19 4 50 21217 027
ne H 24015 187 2357 239 169.50 -1.31 20034 283
ju H 24487 472 24066 -596 164.93 457 21158 -2.24
ma H 24302 18 24203 073 1698 -4.87 20644 514
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PITCH GRAPH OF MIMI BIRI MEYIWA NEMI WA NEJUMA
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Fig.4.33. Pitch graph of Bibi biri Méyiwa némi wa néjuma ‘Bibi and Méyiwa can come
tomorrow’
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Table 4.17. Regression summary for Bibi biri Méyiwa némi wa néjuma ‘Bibi and Méyiwa
can come tomorrow’

Coefficients:
EDEF OJEF MORM AYIM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant 249.6  0.000 | 252.5 0.000 |179.1 0.000 |223.8 0.000
Y -0.5572  0.057 |-1.062 0.063 |-0.9347 0.051 | 0.9907 0.003
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In all, sentences with H tones in Isekiri cannot be said to utilize declination as a
mechanism although there are slight downward drifts in longer utterances. An analysis of
all the speakers taken together present a better fit regression model (R2 = 0.9) with a -
0.6776 regression line slope (Appendix 3: Figure 3).

Mid tone sentences

Three sentences consisting of five, nine and fifteen M tones are selected for short, medium
and long sentences. The sentences and their corresponding pitch tracks for four speakers

are in examples 4.21-4.23 and Figures 4.35, 4.38 and 4.41.

(4.21)

Oko mi r¢ja

husband PRON buy-fish
‘My husband bought fish’

The pitch tracks for Example (4.21) do not show a consistent trend. There is a gradual
lowering of Fy for the speaker MORM throughout the utterance but the other three
speakers display a kind of fluctuation; an uptrend in the second and third syllables for
EDEF and TORM. This fluctuation is not significant enough to affect the F decline. The

regression analysis for all speakers shows a downward slope.
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Fig.4.35. Pitch tracks of the all mid toned sentence Qko mi reja ‘My husband bought fish’
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Table 4.18. F, values and the differences between positions of four speakers for Qko mi
reja ‘My husband bought fish’

SPEAKERS: EDEF OJEF MORM TORM

Fo (Hz) Diff. Fo(Hz) Diff.  Fo (Hz) Diff. Fo (Hz) Diff.

Syllable Tone

0 M 169 84 176.83 15888 136.12

ko M 177.16 -7.32 1833 -647 15524 364 13761 -149
mi M 180.03 -2.87 1806 2.7 151.82 342 13835 -0.74
re M 166.57 13 .46 170.06 10.54 14901 2.81 131.57 6.84
ja M 167.46 -0.89 162.67 7.39 14441 456 12564 593
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Pitch graph 'Oko mi reja’

INFORMANTS
180 —@— EDEF
—m— MORM
- - OJEF
—A — TORM
150
~—
N
L w20
o
L
90-|
60-
1 2 3 4 5
Syllables

Fig. 4.36. Pitch graph of Oko mi reja ‘My husband bought fish’
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Fig. 4.37. Fitted line plot of Qko mi reja ‘My husband bought fish’
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Table 4.19. Regression summary for Qko mi reja ‘My husband bought fish’

Coefficients:
EDEF OJEF MORM AYIM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 176.6 0.000 | 187.5 0.000 | 163.0 0.000 | 141.1 0.000
Y -1.468  0.056 |-4.199  0.001 |-3.640 0.001 |-2.463 0.003
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A negative slope is observed for all the speakers as Fy is lowered by an average of 2Hz to
as much as 4Hz. This indicates the presence of declination in this utterance.

Example (4.22) is a nine syllable sentence and its corresponding pitch tracks for four
speakers are shown in Figure (4.38). Fy values are presented in Table 4.20 and the derived

graph and fitted line plots are in Figures (4.39) and (4.40).

(4.22)

Omonokeren tere reja
Child-male Poss buy-fish
“Your son bought fish’

The pitch tracks for Example (4.22) show a consistent trend. There is a gradual lowering
of Fy for all the speakers but this is more noticeable for the speakers OJEF and MORM.
The pitch tracks for EDEF and TORM show a slight Fy decline. The pitch graph just like
the pitch tracks show a lowering of F for all the speakers and as earlier observed, for the

speakers OJEF and MORM, this more evident.
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Fig.4.38. Pitch tracks of the all mid toned sentence Omonokeren tere reja ‘Your son
bought fish’
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Table 4.20. F, values and the differences between positions of four speakers for

Omonokeren tere reja “Your son buy fish’

SPEAKERS: EDEF OJEF MORM TORM

Fy (Hz) Diff. Fy (Hz) Diff. Fy (Hz) Diff. Fy (Hz) Diff.
Syllable Tone
0] M 181.73 182.78 152.38 14478
mo M 208.24 -26.51 186.02 -324 14842 396 165.25 2047
no M 203.14 5.1 17446 1156 13992 B85 165.32 -0.07
ke M 193.92 922 163.61 1085 13834 158 161.29 407
ren M 194 4 -0.48 16068 293 13551 283 16140 -0.11
te M 196 .4 -2 16271 -2.03 1397 -4.19 157.56 384
re M 19232 408 1606 211 13338 632 156.83 0.73
re M 1789 13.42 14955 11.05 12686 6.52 15227 4.56
ja M 174 87 403 147.19 236 1268 0.06 14531 696
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Fig. 4.39. Pitch graph Omonokeren tere reja “Your son buy fish’
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Table 4.21. Regression summary for Omonokeren tere reja ‘Y our son bought fish’

Coefficients:
EDEF OJEF MORM TORM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 202.9 0.000 | 188.8 0.000 | 152.6 0.000 | 161.7 0.000
Y -2.283 0.001 | -4.682 0.000 | -2.983 0.001 | -0.9848  0.022
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The pitch tracks in Figure 4.38, the derived graph, F( values in Table 4.20 and fitted line
plots all show a downward trend. The slope of the regression line for this utterance is

negative as seen in the regression summary in Table 4.21.

(4.23)

Omonokeren omonobiren tere  sereja
Child-male child-female POSS pick-fish
“Your daughter’s son picked fish.’
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Table 4.22. F, values and the differences between positions of four speakers for
Omonokeren omonobiren tere sereja ‘Y our daughter’s son picked fish’

SPEAKERS:

Syllable
0

mo

no

ke

ren

no
bi
ren
te
re
58
re

ja

Tone

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

EDEF

Fy (Hz)

159.94
170.03
15584
159.13
161.37
160.34
160.25
154.5
156.03
158.63
159.7
159.89
159.13
153.92
151.57

OJEF

Diff. Fo (Hz)
171.54

10.09 1684
1419 159.05
329 15794
224 156.67
103 15442
0.09 157.02
575 14845
153 147.02
26 153.67
107 147.64
0.19 14897

0.76 1547

521 1449
235 14335

Diff.

314
935
1.11
1.27
225
-2.6
8.37
1.43
-6.63
6.03
-1.33
573
9.8
1.55

MORM
Fo (Hz)

167.9

158.97
157.66
157.81
157.79
153.94
154.66
148.48
142 8%
14343
140.9¢6
136.78
137.05
133.06
132.74

Diff.

593
131
-0.15
0.02
3.85
-0.72
6.18
5.6
-0.55
247
4.18
-0.27
3.99
0.32

TORM

Fo (Hz) [Diff.

12771
137.81
134 08
131.94
132.29
128.1

132.2%
12981
126.21
130.1

12723
126.29
126.84

-10.1
373
2.14
-0.45
429
-4.18
247
36
-3.89
287
0.64
-0.25

11928 7.55
11538 391
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PITCH GRAPH OF OMONOKEREN OMONOBIREN TERE SEREJA
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Fig. 4.42. Pitch graph of Omonokeren omonobiren tere sereja ‘Your daughter’s son
picked fish’
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Fig. 4.43. Fitted line plot of Omonokeren omonobiren tere sergja “Your daughter’s son
picked fish’
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Table 4.23. Regression summary for QOmonokeren omonobiren tere sergja ‘Your

daughter’s son picked fish’

Coefficients:
EDEF OJEF MORM TORM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 163.0 0.000 | 166.4 0.000 | 167.3 0.000 | 136.1 0.000
Y -1.542 0.001 | -3.526 0.001 | -3.383 0.000 | -2.9721  0.000
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The pitch graph and outcome of the regression analysis reveal that the downward F trend
and the negative slope of the regression line is significant with a p-value of > 0.05 for all
speakers. There is a remarkable difference between the F of the initial M tone and the Fy
of the final M tone for all speakers. This is particularly noticeable for OJEF with a
difference of 28.19Hz and as much as 35.16Hz for MORM. Declination is evidently

1dentified as an Fy mechanism that is utilized in this utterance.

The results from the analysis of M tones demonstrate that declination varies with sentence
length. The Fy mechanism at work for the downward trend of the pitch contour of

sentences with a mid tone formation is declination.
Low tone sentences

Low tones have been shown to feature final lowering in Isekiri (Section 4.3.) and as a
result, there is the possibility of the final lowering effect manifesting at the utterance level.
It therefore becomes necessary to determine whether observed downtrends are evidence of
declination or final lowering. To achieve this, we follow a previous attempt to separate a
potential effect of final lowering from that of declination for Mambilla in Connell, (2017),
where a regression analysis was conducted on the main part of an utterance and on the last
one to two syllables of the same utterance. The sentences considered in this section range
from six syllables to seventeen syllables in Examples (4.24), (4.25) and (4.26). Example
(4.24) is illustrated in the graphs and tables in the following pages; Figures 4.44, 4.45 and
4.46a are representations of the pitch tracks, pitch graph and fitted line plot respectively
while Tables 4. 24 and 4.25 show F values and the differences between positions of the
speakers, and the regression summary. The fitted line plots of the main part of Example
(4.24) and the last syllable, are in Figures (4.46b &c) while the regression summaries are
in Tables 4. 26 and 4.27.
(4.24)

Toris¢ gbakpére.

Toris¢ take-basket

‘Torise take a basket’

254



EDEF Torisc gbakpere Ste

1. 12D71678
300
2501 I
.. -
00 e, . = . |
e, T errtten,, '-......._.' |
1504 ’ .,
o,
1004 |
g 5
= To ri s¢ gba kpe re =
ol T i T T i ]
L L L L L L R
| I I I |
LY
Declination, Final lowering
Torisg take-basket
0 1.142
Time (s)
MORM_Torise_gbakpere_Ste
0. BETEGHEM |
1
250 |
|
200 |
i
|
150 c-..-.......,,.u... — |
. “renee 1
100 I
g1
= To ri s¢ gba kpe 8
2 1 L 1 1 1 |
| I‘ \‘ 1 \’ 1 '}
I I
L4
Declination
Torise take-basket
0 0.8782

Time (s}

OIEF_Torise_ghakpere_Ste

0.OBFRERERA 9

LITTPPIT

Pitch (Hz)

o | s | i ke ‘ N ‘
1 T T T T
L L L L L L
1 1 1 1 }
144
Declination, Final lowering
Torisg take-basket
0.939
Time (s)
TORM Torise gbakpere Ste
0.4549370 18832
300:
250
200-
130:
B S,
100:
75
‘ To i 5¢ ‘ eba
L L L L .
i L I 1 I
t
%
Declination Hr'uz.l lowering
Torige take-basket
o 0.9779

Time (8}

Fig.4.44. Pitch track of the all low toned sentence Torise ghdakpere ‘Torise take basket’
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Table 4.24. F,, values and the differences between positions of four speakers for Torise

ghbakpere ‘Torise take a basket’

SPEAKERS: EDEF OJEF MORM TORM
Fo (Hz) Diff. Fo(Hz) Diff.  Fo(Hz) Diff Fo (Hz) Diff.

Syllable Tone

To L 208.73 191.48 146.31 131.29

ri L 197.17 11.54 178.29 1319 13892 733 13027 1.02

e L 18394 1323 16255 1574 12868 1024 12025 10.02
gha L 172,67 11.27 14777 1478 12164 7.04 11552 473
kpe L 16092  11.73 14777 0 12149 0.15 10573 9.79
re L 11751 4341 12132 2645 11018 10.31 9298 1279
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Torise gbakpere
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Fig.4.45. Pitch graph of the all low toned sentence Torise ghakpéré ‘Toris¢ take a basket’
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Fig.4.46a). Fitted line plot for Torise gbakpere ‘Torise take a basket’
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Table 4.25. Regression summary for Torise ghdakpere ‘Torise take a basket’

Coefficients:
EDEF OJEF MORM TORM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 231.0  0.000 203.8  0.000 148.4 0.000 | 1435 0.000
Y -1039  0.000 |-7.06 0.000 |-5365 0.003 |-5.796 0.000
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First 5 syllables of Torise gbakere
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Fig.4.46b). Fitted line plot for the first part of Torise gbakpére ‘Torise take a basket’

The syllable 're' of Torise gbakpere
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Fig.4.46¢). Fitted line plot for the last syllable of Torise ghdakpére ‘Torise take a basket’
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Table 4.26. Regression summary for the first five syllables of Torise gbakpere ‘Torise

take a basket’

Coefficients:

Terms: value SE T-value p-value
(Intercept) 178.2 14.4 12.34 0.000
Y -9.17 4.35 -2.11 0.010

Table 4.27. Regression summary for the last syllable of Torise gbakpere ‘Torise take a

basket’

Coefficients:

Terms: value SE T-value p-value
(Intercept) 125.0 2.41 51.84 0.000
Y -3.485 0.880 -3.96 0.001
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The pitch tracks of Figure 4.44 show a steady decline of pitch. This is true for all the
speakers. The abrupt drop in the last syllable in the other speakers is not noticeable for
MORM. Results of a regression analysis on the whole utterance, the first five syllables
and the final syllable also comfirm a consistent drop in pitch. The slope for the whole
utterance is significant with a p-value of >0.05. Also, the slope of the main part and final
syllable of the utterance is significant with 0.010 and 0.001 p-values respectively. This
shows that although the final lowering mechanism results in a steeper slope for the

utterance, declination is also present.

The same procedure is carried out for the medium and long sentences in (4.25) and (4.26)
with similar results showing that for the low toned sentences declination and final
lowering feature irrespective of sentence length. The pitch tracks, graphs and regression

analysis for (4.25) and (4.26) are illustrated in Appendix 4.

(4.25)
Torisé gbakpéré bobd  robon.
Torise¢ take-basket some go-market

“Torise take some baskets to the market’

(4.26)

Torise gbakpére  okan nokan robodo.
Torise take-basket one only go-Obodo

‘“Torise¢ take only one basket to Obodo’
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The like tone sequences examined show the absence of declination in H tone sentences in
both the short, medium and long sentences. In the long sentence, there appears to be a
decline in Fy which statistical analysis show is not significant. One cannot rule out the
possible effect of segmental interference although the study tried to mitigate this as much
as possible. Evidence for declination is most evident in the Low tone sentences and in the
all-Mid tone sentences. A summary of the investigation of declination is given in Table

4.28.

263



Table 4.28. Declination in H, M and L tones utterances

— — —
E— —
Mechanism: DECLINATION
Sentence length: Short Medium Long
Tone
H X X X
M y 2 2
P v Y Y
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Different treatments appear to be given to the different tone types and this is not perculiar
to the language of study. Connell (2017) reports for Mambilla, a four-tone language that
the high tone, which is Tone 1, is subject to little in the way of downtrends, while tone 4,
the low tone, consistently shows some form of downtrend. The same is reported for
Yoruba, a three tone language (Connell and Ladd, 1990; Laniran, 1992; Fajobi, 2005).
The explanation offered in Connell (2017:146-147) is that the low tones have more
tendency of declination "presumably because there is no lower tone whose space it would
be violating" while the High tones do not show down- trends consistently "because they
would risk impinging on the space of the lower tone(s)". While this explanation seems
plausible, when the rate of declination for each tone type is considered; very slight amount
of Fy declination in H tone sequences, which is negligible, some form of a decline in Fy
which is reasonably significant in M tone sequence, as though not wanting to invade the
tonal space of L tones and considerable declination in L tone sequences. There however is
the need for an alternative explanation because the L tone sentences of some languages
have been reported to show no form of declination (Egbokhare, 1990 for Emai). This
alternative explanation would follow the view in Hyman, (1975) that the more lexical
tones in the tonal space of a language, the less likely would be the effect of declination.
One fact the results from this study has revealed is that declination is controlled by
linguistic variables and is asynchrounous with time as longer sentences show more Fy

declination.

4.3.1.2 Downdrift and downstep in Isekiri

A distinction is often made in the literature between downdrift, also called automatic
downstep, which is caused by a specific surface phonological tone and downstep or non
automatic downstep; a lowering caused by a floating tone. In this study, we stick to the
terms downdrift and downstep. Downdrift is a phonetic lowering triggered by a surface L
tone such that in a sequence of H tones with intervening L tones, the H tone following the
low tone is lower than the preceding High tone (Connell & Ladd, 1990; Egbokhare, 1990;
Omozuwa, 2010; Yip, 2002; Laniran, 2002; Laniran and Clements, 2003; Gussenhoven,
2004). The lowering is predictable from the context. Downstep is lowering that is

triggered by a floating or delinked tone. To consider downdrift and downstep as possible
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Fo mechanisms in the realization of Fy contours, data from unlike tone sequences are

examined in section 4.3.1.2.1.

4.3.1.2.1 Unlike tone sequences in simple declaratives

Mixed tone sentences are considered in this section to examine the realization of Fy
contours of simple sentences. Most of the sentences considered here are extracts from
narratives. This makes it difficult to have particular tone sequences. Possible F
mechanisms such as downdrift is examined here. Illustrative examples are in (4.27) —

(4.29).

(4.27)
dkandka ww  mu ruljékd
one-one PRON take go-PREP-school
‘He took only one to school’

(4.28)

&dzird nonuwé
rain soft ~PREP-today
‘It rained today’

(4.29)
gdémawé di  fawe
Man DET deaf DET-place
‘The man kept quiet there’

The pitch contour in Figure (4.47) shows downdrift on the H tone of the penultimate
syllable /jé. The Fy value of the first H toned syllable is 131.09 Hz on mu and that on the
second H toned syllable is 108.69 Hz revealing an F, decline conditioned by a preceding L
tone. The effect of downdrift on H2 tone sets a ceiling for the following H tone which is

the final syllable £5. This is also noticed in Figure (4.48) where downdrift on the third H
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tone is conditioned by a preceding L tone and the effect of downdrift on third H tone sets a

ceiling for the following H tones revealing a global effect.

The pitch contours in Figures (4.47) and (4.48) show that the interaction of tones
determines pitch contours in declaratives. The examples taken thus far exemplifies
sequences of H and L tones such that the effect of downdrift can be seen on the H tone in
both transitive and intransitive sentences. It is noteworthy to mention that, there is an
absence of M and L tone sequences in our data. That is, sequences M and L tones abutting
in utterances, for us to determine if the L tone downdrifts M tones were not found. This is
not surprising considering the limited tone patterns identified in the language. This was
also noticed in Isekiri lexical items as mentioned in section 4.1.1.1.2. In order to determine
if M tones downdrifts, sequences of M and L were purposely put together as exemplified

in Example 4.30 and Figure 4.49.

Example 4.30
Omaja mi yan
Child-town PRON suck
‘The child of my town suck’
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Fig. 4.49. Pitch track of Omaja mi yan ‘The child of my town suck’
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The pitch track of this utterance shows that the intervening L tone between the second and
the third M tones does not downdrift the third M tone. The M tones are realized on the
same pitch register with the mean F, values of 188.52Hz, 188.71Hz and 184.5Hz
respectively. The F, contours of simple sentences with mixed tones, from our examples
and acoustic diagrams, show that they are marked with the zero boundary tone. Downdrift

operates depending on the sequences of tones.

4.3.1.2.2 Unlike tone sequences in complex declaratives

Complex structures in this study consist of matrix clauses with embedded structures
connected by complementizers or conjunctions. The complementizer sentences in (4.31)
and (4.32) are illustrated in Figures (4.50) and (4.51) for two male speakers. Sentences in
the examples here are presented in two forms; the way they appear in slow speech and the
way they are said in the stories from which they were extracted (after phonological

processes like deletion and assimilation).

4.31)

O ka daira  ti6gbdamiorigho gbéaghan okan okan
O ka dira  togba morigho gbaghan okonkan
3SG now set-time that BE give head PREP PRON one-one

‘He set a time that he will give a head to each of them.’

(4.32)
O gba de gin gbé ¢ keé gi gin ugba wé tuwo gbé gba ré wé maa si won
O gba de gin gbé ké gigin ugba wé two gbé gba
3SGnow  say PREP.PRON that calabash DET COMP.PRON carry ASP
re wé ma si won
go DET PRON.NEG open PRON.EPH

'He told him that he should not open the calabash he was carrying.'
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Fig.4.50. Pitch track of O ka dira to gba moérigho gbé aghan okonkan ‘He set a time that
he will give a head to each of them.’
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Fig.4.51. Pitch track of O gbad de gin gbé ké gigin ugha wé two gbé gbha ré wé md si won
'He told him that he should not open the calabash he was carrying.'
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Figure 4.50 shows downdrift on the second H tone, this is followed by pitch reset seen in
the Fy of the third H tone which increases from 150.64Hz of the second H toned syllable
to 160.23Hz. The presence of a L tone before H4 downdrifts this tone and a ceiling is
maintained on to the sixth H tone. Pitch reset is again observed on H7 which starts at a
higher Fy. Pitch resets at boundary junctions. Pitch reset signals phrasing as “...resetting
of the baseline can be simulated between two phrases, even in the absence of a pause. The
resetting is used as a boundary marker, and the degree of resetting indicates the

importance of the boundary” (Vaissiere, 1983:57).

In Figure 4.51, there is a pause after the complimentizer gin ‘that’, which is followed by
pitch reset seen in the Fy of the first H tone in the embedded clause which rises from
119.73Hz of the last H tone of the matrix clause to 164.29Hz. The embedded clause for
both speakers in Figs. 4.50 and 4.51 begin at a higher F than the last H tone of the matrix
clause. Pauses are universal cues of prosodic phrasing which occur at major syntactic
boundaries (Genzel, 2013). The reset value for the H tone at the boundary in Figure 4.51 is
higher than that of the preceding H tone, but not as high as that of the initial H in the
sentence which has a value of 184.74Hz. The same process of downdrift and pitch reset
observed in Figure 4.50 is also noticed in Figure 4.51. An additional phonetic effect of
Global Raising referred to as GR in the annotation is noticed for AYIM. Global Raising is
when the tones are raised above the level at which they would appear (Egbokhare, 1990;
Inkelas and Leben, 1990). The pause, pitch resets and Global Raising observed suggest the
effects of phrasing. The complex structure can be said to have more than one intonational
phrase all marked by a zero boundary tone just like the simple statement. Note however
the final lowering in the last syllable for AYIM which is as a result of the emphasis on the
pronoun won. It is interesting to observe that these effects are seen even when the

embedded structure comes before the matrix illustrated in Figure 4.52.
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Fig.4.52. Pitch track of Bo ri 1 gege O gba gin, oldyemi 'Immediately he saw him, he
called him his helper’
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(4.33)

Bio i i gege O gba gin, olayemi
Bo6 i gege O gbd gin, olayemi
PRON see PRON ADV PRON ASP say PRON help

'Tmmediately he saw him, he called him his helper’

The embedded clause comes before the matrix clause in Example 4.33 and Fig.4.52. The
same effects of a pause after the complimentizer gin which is followed by pitch reset is
observed. Inkelas and Leben (1990) offer evidence of intonational phrases in Hausa on the
basis of a number of phonological and phonetic effects which are prosodic constituents
that appear to be constrained by the syntax of the language. The syntax-based prosodic
constituent account pursued in Inkelas and Leben (1990) and Kugler (2017) following
Selkirk’s proposal appear applicable for Isekiri. The language is an SVO language with
the basic syntactic structure as illustrated in (4.34).

(4.34)

a) Edema wé je 0j¢
man the eat.PRS food
‘The man eats food’
a) [ip Ed¢ma wé [veje 0j¢]]

The syntactic structure for (4.31) is given in (4.35)
(4.35)

[1pO ka dira [cpto gba morigho [ppgbe aghan gkanokan]]]
The syntactic structure in (4.35) tends to correspond with the prosodic structure as each
syntactic category can be equated with an intonational phrase. The first intonational phrase
corresponds to the matrix sentence O ka dira ‘He set a time’ which ends before the pitch
reset. The second phrase marked by the pitch reset before the complementizer to
corresponds to the CP to gba morigho ‘that he will give a head’, and the third intonational
phrase marked by a pitch reset corresponds to the PP gbe aghan okanokan ‘to each of

them.’
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We now consider the data in Example (4.32) reproduced below where both downdrift and
downstep manifest.
Example (4.36)
O gba de gin gbé ¢ keé gi gin ugba wé tuwo gbé gba rée wé maa si won
o gba dégi gbé lké gigi Tgba wé twd gbé gba
3SGnow say PREP.PRON  that calabash DET COMP.PRON carry ASP
re wé ma i wo
go DET PRON.NEG open PRON.EPH

'He told him that he should not open the calabash he was carrying.'

Downdrift and downstep manifest in this utterance. An examination of all high tones in
the following table, show that the decline in F( value in the second and last H tones is the
effect of a surface L tone in the utterance. This is not the case concerning the fourth H
tone 'ke where there is no specific surface phonological tone triggering the downstepped

high tone. The downstepped H tone in !ke can be traced to a deleted low toned vowel .
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Table 4.29. F, values of syllables with H tones

Syllable  F, values of H tones in (Hz)

g"ba 162. 66

ai 134.89
g"be 140. 79
Ike 118.76
gi 110. 07
gi 119.73
g"ba 164. 29
we 169. 42
g"be 164.15
g ba 162. 3

we 134. 74
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Vowel elision leads to the deletion of a low toned vowel and its effect is observed in the
derivation of downstep in Isekiri. The degree of lowering of downdrift and downstep are
quite close as the lowering intervals between the downstepped H and the effect of
downdrift on the Hs are approximately 32Hz in this example. Downstep can therefore be

traced to a deleted low tone while downdrift results from a surface phonological low tone.

4.3.1.3 Final lowering, L%, and Question intonation

A sudden drop in Fy is referred to as final lowering. It is an abrupt lowering at the end of
an utterance. Final lowering is evident as both a lexical and post lexical phenomenon in
Isekiri. The abrupt drop in syllable final low tones points to this as seen the illustration in
section 4.2.1.3. At the phrasal level, it is a principal Fy mechanism that accounts for the
pitch contour of interrogatives, most especially the YNQs. An examination of the pitch
tracks of all the speakers under investigation manifests this mechanism which points to the
fact that it is an active mechanism employed by the language for a determination of F

question contour.

The intonation of question has cross-linguistically been said to be characterized by a rising
intonation (Bolinger,1978). While many African languages manifest this feature which is
referred to as high- pitched markers in Rialland, (2007), the contrary is seen in some
African languages (Konni in Cahill, 2017; Akan, Genzel, 2013, Kugler, 2017; Bemba,
Kula and Hamann, 2017). Question intonation, most especially the Yes/no question, in
Isekiri has some interesting features of a consistent effect of pitch raising and a final fall in
pitch which is contrary to cross-linguistic expectations. The two main question types

examined in this study are the Yes/no question and the Wh or constituent questions.

4.3.1.3.1 Yes/no question
Yes/no questions (YNQ) consist of interrogative compositions where the expected
response is limited to either a ‘yes’ or a ‘no’. Yes/no questions can be categorized into

Yes/mo questions with particles and Yes/no questions without particles. YNQ with
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particles usually have a question word with an expected ‘yes’ or a ‘no’ answer. Yes/no
questions without particles have the syntactic structure of a statement and are also referred
to as polar or declarative questions. YNQ in a language may be marked morphologically,
syntactically, intonationally, or by combining these mechanisms (Byrd, 1992). The
question status of the Yes/no expression in Isekiri is usually conveyed by prosodic cues.
Yes/no questions with particles is identified with the particle di ‘should’. The features of
YNQs in Isekiri are determined through a quantitative experimental investigation in this
section. In Isekiri, polar questions do not differ from their declarative counterparts in their
morphology or word order. An instrumental investigation of YNQs in Isekiri readily
reveals both local and global effects on Fy pattern of sentences. The data set in (4.37),
(4.38) and (4.40) presents YNQ utterances and their corresponding declaratives (in some

instances) for an investigation of the intonation mechanisms at work in Yes/No question.

(4.37)
a. TuQkpé wuli gba rawé. b. Tudkp¢ wili gba rawé?
Tudkpé PREP-house ASP read-book Tudkpé PREP-house ASP readbook
‘Tudkpé is reading at home.’ ‘Is Tuokpé reading at home?’

Figure 4.53 presents the pitch tracks of both YNQ and statement intonation for the speaker
EDEEF to highlight the differences between the pitch track of YNQ and its corresponding
declarative. An inspection of the pitch tracks shows that the high-toned YNQ utterance is
marked by several cues. These cues include, an initial pitch raising, a lengthening of the

final syllable and a final fall. Each of these will be examined in the following paragraphs.
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Fig. 4.54. Pitch graph of mixed-tone utterance of a declarative and YNQ for EDEF
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In Figure 4.53, it is clear that the differences in the tonal contours of the declarative and
the YNQ are due to intonation. The initial Fy is higher for YNQ than the statement. This is
observed for all the speakers. We can therefore say that F patterns differentiates sentence
types in Isekiri.

Further illustrative example of YNQs with other tonal formation is in Figures 4.54.

(4.38)
(@)Eji 10  nonuwé (b)Eji r6  néntwé?
rain soft ~PREP-today rain soft  PREP-today
‘It rained today’ ‘Did it rain today’

An examination of the pitch contour in Figure 4.54 shows that downdrift is not suspended
in YNQs in Isekiri. The partial or total suspension of downdrift differentiates the
statement and question intonation in many languages. This is not the case in Isekiri, the
downdrift mechanism operates irrespective of the intonation pattern. In spite of the raised
pitch register, there is a modification of the tone of the final syllable which is attributable
to the final lowering effect. The H tone on the final syllable in our example forms a HL
final contour (Figure 4.53 and 4.54). A low tone modifies the existing final H tone at the
end of the intonational phrase. We obtain the same outcome for the mid tone. This study
analyzes final lowering as involving a right edge boundary L% following Kula and
Hamman (2017) for Bemba. Utterance final H tones show a sharply falling pitch
movement which is a major distinguishing feature between declaratives and Yes/No
questions. Genzel (2013) reports same for Akan where this is said to be the
disambiguating factor between declaratives and Yes/No questions. Figure 4.55 shows that

the prosodic cues identified hold true for all speakers investigated.

The pitch tracks of all speakers show a regular pattern of a raised pitch register. This is
obvious in the Fy, values of the initial syllable of the polar questions and the statement

counterpart in Table 4.30.
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Fig. 4.55). Pitch tracks of high-toned utterance for a YNQ for OJEF, AYIM and MORM
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Table 4.30. F, of initial syllable of Tuokpe wuli gbd ruwé ‘Tudkpé is reading at home’

SPEAKERS: EDEF OJEF MORM AYIM
F (Hz) Fo (Hz) Fo (Hz) Fo (Hz)
Statement 240.6 2422 196.28 201.57

YNQ 254.17 290.13 220.94 245.76
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The initial Fy is higher for YNQ than its associated declarative. Lindau (1986) reports that
the initial F( for both YNQ and statement revolves around the same point on the grids thus
Hausa YNQs are not marked by a raised register but by the global suspension of the
statement downward slope in favor of zero slope. The opposite is the case in Isekiri as
raised pitch register is a robust intonation mechanism of YNQs irrespective of tonal
configuration. Bryd, (1992) suggests that pitch range expansion rather than overall register
shift is at work where the raising of highs is more than the mids and the lows are not
raised in the question phrase. The Isekiri data presents a case of raised pitch register as the
raising of all tones is observed for all the speakers except MORM where the low tone is

not significantly raised.

Final syllable lengthening is another phonetic characteristic of YNQs in Isekiri. This is
exemplified in Figure 4.56 which shows the duration of the final syllable of the statement
and YNQ. Duration values in milliseconds for the final syllables of the YNQ and its
corresponding declarative are presented in the histogram in Figure 4.56. Duration values
for the last syllable of YNQ are significantly higher than for the statement for all four
speakers. Increased intensity is also observed in the final syllable of YNQs when

compared to a corresponding statement in our acoustic analysis. This is shown in Figures

4.57a) and 4.57Db).
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Fig.4.56. The duration of the final syllable of the statement and YNQ
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Polar questions offer very interesting features as they are prosodically characterized by a

raised register, final lowering, final syllable lengthening, and higher intensity.

4.3.1.3.2 Wh question
Wh questions are questions expected to produce specific information. These are also
known as content questions. These questions in Isekiri are coded through the use of

particular question markers which are listed in Table 4.31.

286



Table 4.31. Wh question words in Isekiri

Wh question marker gloss

nesi who

niko what

nikg why

boko where

ira boko when

ti boko which (one)
boko how
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These questions in Isekiri more often than not syntactically appear ex-situ in sentence
initial positions. The question words have a MH tonal melody. Wh questions present
similar Fy patterns with YNQs but Final lowering is limited in Wh questions because it is
not as abrupt as we have it in YNQs. Examples of Wh questions in Isekiri are in (4.39) -
(4.41)
(4.39)

Nesi r¢  wiloli?

Who BE PREP-house

‘Who is at home?’

(4.40)
Boko w6  ré ndla?
Where PRON go PREP-yesterday
‘Where did you go to yesterday?’
(4.41)
Boko w6  wino gba ré?
Where PRON ASP  go

‘Where are you going to?’
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The final fall on the last syllable spreads across the whole syllable in the Wh questions
and varies with the tone of the final syllable. It is noticed in Figure 4.58 that the fall does
not get to the speaker’s lowest range but in Figures 4.59 and 4.60, the fall gets to the
speaker’s lowest range. This is possibly because of the final H tone of the final syllable in
the first instance, and the M and L tones of the final syllables in the second instance. The
last syllable of Figure 4.59 is believed to have been influenced by downdrifting effect of
the preceding syllable. The difference between the Wh question intonation and YNQ
intonation appears to be in the nature of the final fall. While it is abrupt and reaches the
speaker’s lowest range irrespective of tone type for the YNQs, the fall for the Wh question
is on the whole syllable and depends on the final tone. Other phonetic cues like duration
and intensity could not be tested for Wh questions with declaratives because controlled
data were not elicited for the Wh sentences. Rather, all the sentences were drawn from

oral narratives and questions asked concerning different linguistic situations.

Same nouns and verbs are used in Example (4.42) to further examine and determine if
intonation is responsible for F, differences. The sentences in this example all have the

verb je ‘eat’ and the noun phrase erdso ninoni ‘rice in the house’.

Example (4.42)
a) Mimi jer6so nindni.
Mimi eat-rice PREP-house
‘Mimi ate rice in the house.’
b) Nesin ré jerésdo nindni?
Who FOC eat-rice PREP-house
‘Who ate rice in the house?’
¢) Ubo niké owun Mimi kéle jeroso?
place where Mimi can eat-rice
‘Where did Mimi eat rice?’
d)Nik6 ré seti Mimi gba jer6s0  nindni?
Why FOC do that Mimi ASP eat-rice PREP-house
‘Why did Mimi eat rice in the house?’
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e) Niké owun Mimi je nin6ni?
What FOC Mimi eat PREP-house
‘What did Mimi eat in the house?’

f) Mimi jer6s0  nindni?

‘Mimi eat-rice PREP-house’
Did Mimi eat rice in the house?

g) Bok6 Mimi te se gba jerosd ninoni?
How Mimi do ASP eat-rice PREP-house
‘How did Mimi eat rice in the house?’

h) Di Mimi jer6sd ninoni?

Should Mimi eat-rice PREP-house

‘Should Mimi eat rice in the house?’
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SENTENCE TYPES WITH SAME VERBS AND NOUNS IN ISEKIRI
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The pitch graph of the question sentences reveals a falling intonation pattern for all
question types. One may be tempted to attribute the falling intonation pattern to just the
effects of downdrends identified in this study, but it is of interest to note that even in the
sentence Niké owun Mimi je ninoni? "What did Mimi eat in the house?’where there is an
obvious absence of downstep and downdrift, a falling intonation pattern is also manifest.
What this points to is that while the downtrends are mechanisms utilized in Isekiri, the
language is characacterized by a falling intonation pattern evident in the its questions. The
pitch track of Niko owun Mimi je ninoni? "What did Mimi eat in the house?"”in Figure 4.62

has been isolated for clarity.
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In the pitch track of Niké owun Mimi je ninoni? 'What did Mimi eat in the house?"” in
Figure 4.62 above, there is a clear lack of downstep and downdrift but a falling intonation
pattern is seen.

4.4 Isekiri intonation patterns

This section provides an analysis of the intonation patterns that Isekiri manifest. This

provides answer to our research question four.

4.4.1 An OT analysis
The intonational structures described in section 4.3 drive the choice of constraints
necessary for a formal analysis of Isekiri intonation within the OT framework. The
constraints considered in the OT analysis in this section differ from those of the lexical
tonal analysis because “intonational structure displays features that are not obviously
found in segmental structures or even in lexical tonal structures, it is worth while to bring
intonational data to bear on OT” (Gussenhoven, 2004:143). The first set of constraints
relevant to the description of Isekiri intonation are the alignment constraints. The
alignment constraints are meant to determine the location of intonational tones in our data
relative to the edge of the intonational phrase. The two intonational tones identified are
0%, that serves as a declarative boundary tone and L%, as an interrogative boundary tone.
Two constraints are formulated to account for the placement of these intonational tones to
the edge of the utterance and they are:
(1) Alignment constraints
a. Align 0%(Rt, ip): The right edge of the 0% must be aligned with an intonational
phrase.
b. Align L%(Rt, ip): The right edge of the L% must be aligned with an intonational
phrase.
Alignment constraints that refer to the position of intonational phrases in relation to
syntactic boundaries identified in complex structures and those to account for association
of every tone to a syllable are formed as follows:
c. Align R(To): The right edge of every tone must coincide with the right edge of a
syllable.
d. Align (CP, L, ip, R): The left edge of a CP coincides with the right edge of an ip.
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Phonetic cues other than pitch features that indicate different intonation patterns in our
description are lengthening and increased intensity. These two phonetic features inform
the formulation of the following constraints:
(2) Acoustic constraints

a. *Fino-length: Assign a violation mark if the duration of the final syllable in the
output is equivalent to the length specification in the input.

b. *Fino-Intensity: Assign a violation mark for final syllables with equivalent

intensity specification with input.

A Dep constraint is also revelant as lexical tones contribute in a great extent to shape the
intonational contour, the constraint that forbids the insertion of tones is therefore formed
as follows:

(3) Dependence constraint

a. Dep(T): All output tones have correspondents in the input

A list of the constraints for the analysis of data on intonation is:

a. Align 0%(Rt, ip): The right edge of the 0% must be aligned with an intonational
phrase (Gussenhoven, 2004:150).

b. Align L%(Rt, ip): The right edge of the L% must be aligned with an intonational
phrase (Gussenhoven, 2004:150).

c. Align R(To): The right edge of every tone must coincide with the right edge of a
syllable (Gussenhoven, (2004:150; Yip, 2002:80).

d. Align (CP, L, ip, R): The left edge of an CP coincides with the right edge of an ip
(Gussenhoven, 2004:150).

e. *Fino-length: Assign a violation mark if the duration of the final syllable in the
output is equivalent to the length specification in the input.

f. *Finoc-Intensity: Assign a violation mark for final syllables with equivalent
intensity specification with input.

g. Dep(T): All output tones have correspondent in the input (Yip, 2002:79)
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The constraint hierarchy is given below:
Align L%(Rt, ip)>> Align 0%(Rt, ip)>> *Finc-L>> *Finc-1 >>Dep T >> Align (CP, L, ip,
R)>> Align R(To)

Analysis is presented for a YNQ, statement with like tones, statement with mixed tones,

complex structure and Wh question in Tableaux (4.5), (4.6), (4.7), (4.8) and (4.9)

respectively. The sketching on the candidate output forms shows the pitch contours.
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of 5mankéré téré serédza “Your son picked fish’

Tableau 4.5. Input /3m3n3kere tere seredza/ —»Output [dmdndkere terg sered3ad%)|

/ 3m3n3kere tere sered3a / Align 0% | Dep T | Align Align
MMMMMMMMMM (Rt, ip) (CP, L, |R(To)
ip, R)
s — *
wa.[5mdndkere tere sered3a]
b.[5mdn5kere ter sérédsal
Te—— = *| *| *
c. [3m3n3kert ter serédzal
d. [Bman3kért tere serédsa)
e. [dmdn3kere t&re seredzd]

Constraint ranking: Align 0%(Rt, ip) >> Dep T >> Align (CP, L, ip, R) >> Align R(To)

298




In Tableau 4.5, four constraints are involved in the ranking for this analysis and they are
Align 0%(Rt, ip), Dep T, Align (CP, L, ip, R) and Align R(To). Align 0%(Rt, ip), the
highest-ranked constraint dominates the other three constraints. There are five output
candidates for the input /3mdn3ker tére sérédza/ and these are, a. [dm3ndkere tere
seredsal, b. [3mandkers tere seredsza], c. [Smondkerd teré seredsal, d. [Smdndkéré tere
serédza] and e. [dmdnskere tere séredza]. Candidates (a) and (d) satisfy the topmost ranked
constraint Align 0%(Rt, ip) but Candidate (a) is selected over Candidate (d) by the
grammar of the language as Candidate (d) violates the faithfulness constraint Dep T which
ranks high for statements. Although Candidate (a) 3m3n3kére teré seérédza0% violates
Align (CP, L, ip, R), it emerges as the optimal candidate because constraint Align (CP, L,
ip, R) is of less importance to the analysis. The intonation contour in Candidate (d) does
not therefore describe the input structure which the faithfulness constraint demands. This
candidate also has a final tone that is not associated to a syllable. Candidate (a)
[dmdndkere teré sered3a] satisfies the highest ranking constraints Align 0%(Rt, ip) and
Dep T and emerges as the optimal candidate. Candidates (b), (c¢) and (e) lose out of the
competition to emerge as the optimal form because they violate the alignment constraint

Align 0%(Rt, ip) which defines the simple statement intonation.
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Emergence of €d3i rd nonuwé ‘It rained today’

Tableau 4.6. Input /ed3i rd ndnawé/ —p Output [€d3i rd nonuweé]

/&d3i rd nonawé/ Align 0% | Dep | Align (CP, L, | Align R(To)
MHHLHHH (Rt,ip) | T ip,R)

*| *

a.[ €d3i rd nontiwée]

*| *

b.[ &d3i r5 nénawé]

c. [€d3i rd nonuwe]

m=d. [€d3i rd ndnuwé]

Constraint ranking: Align 0%(Rt, ip) >> Dep T>> Align (CP, L, ip, R)>> Align R(To)

300



Four constraints are involved in the ranking for this analysis and they are Align 0%(Rt,
ip), Dep T, Align (CP, L, ip, R) and Align R(To). The input form /&d3i rd nonuwé/ has
four output candidates viz a. [ €d3i rd nonuwéé], b. [€d3i rd n(')nl'lwé], c. [€d3i rd nontwé]
and d. [€d3i rd nonuwé]. The output form selected from the candidate forms presented for
analysis is (d). This candidate violates the lowly ranked constraint Align (CP, L, ip, R) but
is the most harmonic in relation to the constraint ranking and therefore emerges as the
optimal form. Candidate (a) satisfies the highest ranking constraint Align 0%(Rt, ip) but
violates Dep T. Other candidates, (b) and (c) violate the top ranking constraint Align

0%(Rt, ip and therefore lose out of the competition.
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Emergence of O ka dira t6 gba mérigho gbé aghan okonkan ‘He set a time that he will
give a head to each of them’

Tableau 4.7. Input /6 ka dira t6 gba mérigho gbé aghan okonkan/ — Output [O ka dira
t6 gba morigho gbe¢ aghan gkonkan]

/ O ka dira to gba morigho gbe aghan okonkan/ Align | Dep | Align

HLHMHHHHMHMMLLL 0% |T |(CP, |Align
(Rt, L, ip, | R(To)
ip) R)

*

*|

a.[o ka dira to gAba morigho gbe aghan okonkan]

w b.] O ka dira to gba morigho gbe aghan

okonkan]
: *1 * *
c. [O ka dira to gba morigho gbe aghan gkonkan]
*| *
*|
d. [O ka dira to gba morigho gbe aghan okonkan]
"‘. ,"‘ P : *!
e. [O ka dira to gba morigho gbe aghan gkonkan]

f. [O ka dira to gba morigho gbe aghan gkonkan]

Align 0%(Rt, ip) >> Dep T>> Align (CP, L, ip, R)>> Align R(To)
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The constraint hierarchy relevant for an analysis of the statement intonation given for
Tableaux (4.5) and (4.6) is expanded because the complex structure considered for
analysis in Tableau (4.7) contains more than one intonational phrase. Four constraints are
involved in the analysis for Tableau (4.5). The constraints are; Align 0%(Rt, ip), Dep T,
Align (CP, L, ip, R) and Align R(To). The pitch contours of Candidates (a) and (b) appear
the same but the complementizer phrase in Candidate (a) does not align with the right
edge of the intonational phrase which results in a violation of Dep T and Align (CP, L, ip,
R). Candidates (c), (d), (e) and (f) all violate the highest ranking constraint Align 0%(Rt,

ip).
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Emergence of Tuokpe wuli gba ruwe? ‘Is Tugkpe reading at home?’

Tableau 4.8. Input / Tuokpe wuli gba ruwe?/— Output [Tuokpe wuli gba ruwe?]

/Tugkpe wuli gba ruwe?/
HHHHHHH

Align L%
(Rt, ip)

*Finc-L

*Fino-1

Dep T

a.[ Tuokpé wuli gba rawé]

*

*|

- b.[Tudkpé wili gba rawé]

c. [Tudkpé wili gba riwéé]

*|

d. [Tudkpé wiili gba rawé]

*|

Align L%(Rt, ip) >> *Fino-L >>*Finc-1>> Dep T
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Align L%(Rt, ip), *Fino-L, *Fino-1 and Dep T are the four constraints involved in the
ranking for this analysis. Align L%(Rt, ip) is the topmost ranked constraint and it
dominates the other three constraints. Four candidates were generated for the input
/Tugkpe wuli gba ruwe/. These are a. [Tudkpé wuli gba rawé], b. [Tudkpe wuli gba
rawée], c. [Tudkpé wuali gba rawéé] and d. [Tudkpé wuli gbé rawé]. Candidate (b)
emerges as the optimal form from the analysis in Tableau (4.8) because it satisfies the top
ranking constraints, Align L%(Rt, ip) and *Finc-L. Although it violates the Dep T
constraint, this is irrelevant because Dep T was lowered to satisfy *Finc-L which was
ranked higher than Dep T because final syllable length is a relevant feature of YNQs in
Isekiri. The other candidates (a), (c) and (d) violate the highest ranking constraint that
defines the F( contour of a YNQ in Isekiri. The F, contour on candidate (b) represents the

YNQ intonation pattern in Isekiri.
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Emergence of Nesin ré wiloli? ‘Y our son picked fish’

Tableau 4.9. Input /Nesin ré wiloli/—» Output [Nesin ré wil6li?]

/ Nesin re wiloli/ Align L% | *Finc-L | *Finc-1 | Dep T
MHHHHH (Rt, ip)

*| *|
a. Nesin re wiloli

%
w b. Nesin re wiloli
— *| *) *

c¢. Nesin re wiloli

*| *) %
d. Nesin re wiloli

Align L%(Rt, ip) >> *Finc-L >>*Finc-1>> Dep T
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The analysis in Tableau (4.9) chooses candidate (b) Nesin ré wilolii as the optimal
interrogative form. Four constraints are required in this analysis and they are Align
L%(Rt, ip), *Finc-L, *Finc-I and Dep T. This candidate violates the lowly ranked
faithfulness constraint Dep T but is the most harmonic in relation to the constraint ranking
and therefore emerges as the optimal form. All other candidates a. Nesin ré wildlii, c.
Nesin ré wildlii and d. Nesin ré wilolii, violate the top ranking constraint Align L%(Rt, ip)
and are therefore disqualified from the competition because a violation of the top ranking
constraint Align L%(Rt, ip) by any candidate in this analysis is regarded as fatal. These
candidates do not satisfy the constraints Align L%(Rt, ip), *Finc-L, and *Finc-I that
describe interrogative intonation in Isekiri. Pitch patterns identified in this study are

summarized in Figure 4.63.
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FO PATTERNS IN ISEKIRI

300
Sentence type
= Complex Ste
—— Statement (H)
250 e Statement (L)
—— Statement (M)
= Statement (Mix)
s \Wh Question
200 — YNQ (H)
— — YNQ (L)
£ —— YNQ (M)
= 150- —— YNQ (Mix)
o
L
100 -
50-
0+ T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 1N 12 1'3 1'4 15

Fig. 4.63. F, patterns in Isekiri
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Interrogatives are distinguished by the falling pattern for all tone types revealing a falling
intonation that can be attributed to final lowering as an Fy mechanism in addition to a L%.
Declaratives on the otherhand manifest a slightly falling pattern that is marked by final 0%
and controlled by tone type and tonal interactions. The conclusion that can be drawn from
Isekiri utterances is that pitch features and other phonetic cues make a distinction between

declaratives and interrogatives.

4.5 Tone - intonation interaction in Isekiri

In this section, we will be examining the relation between lexical tone and phrasal pitch
features in Isekiri with a view to identifying the strategies the language uses to interpret
the interaction between the two in answer to our research question five. The occurrence of
intonational and lexical tones has posed a challenge to many scholars most especially in
languages where the lexical tones have taken up most of the tonal space with a high
number of lexical tones. Hyman and Monaka, (2011:268) observed that “Word-level tones
show three degrees of hospitality (or hostility) towards FO intrusions at the phrase- or
utterance level”. They propose three kinds of interactions between tone and intonation
which are accommodation, submission and avoidance. These strategies are adopted in this
study in the examination of tone — intonation interaction in Isekiri. Accommodation or
what Hyman and Monaka, (2011) also refer to as “peaceful co-existence” is when lexical
and intonational tones interact minimally. The minimal interaction from instantiations
given in Hyman and Monaka, (2011) show a restriction of intonational tones to one
syllable as seen in certain Otopamean languages of Mexico, where intonational contrasts
are reserved for word-final syllables and lexical tone contrasts are restricted to pre-final
syllables. The results and discussion on intonation in this study demomstrate that
accommodation is not a tone-intonation strategy in Isekiri. The illustration on minimal
interaction in Hyman and Monaka, (2011) shows that lexical tones are confined to
particular syllables different from intonational tones. Data examined here show that while
intonational tones are restricted to the final syllable, they occur with lexical tones (Section

4.2).
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The second type of interaction between lexical tones and intonation is submission or
“surrender”. This is when intonational tones override lexical tones and in languages that
manifest this type of interaction, lexical tones merge with intonational tones. Data on
question intonation suggest partial submission for Isekiri. The pitch track in Figure 4.64 is
reproduced from Fig. 4.31 to illustrates this. The HL outcome of the final syllable in the
illustrative figure shows partial and not total submission. This is because the intonational

tone does not totally override the lexical tone. Rather, both occur on the final syllable.
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Fig. 4.64. Pitch graph of high-toned utterance for a YNQ for AYIM
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Partial submission is thus posited for question intonation as lexical tones tend to merge
with an intonatinal L% as observed above. The lexical tone does not surrender to the

intonational tone but rather occurs with it.

Avoidance, which is a third interaction strategy, is when intonation is minimized. In a
complete sense, this is where the tone system does not allow any intonational tone. Tone-
intonation interaction of statements in Isekiri features this type of interaction. Statement
intonation examined in Section 4.3.1 show that lexical tones tend to shape the intonational
contour as intonational phrase boundary tones are unspecified. The Isekiri tone system

does not to allow any intonational tone for decaratives.

In all, tone-intonation interaction in Isekiri feature partial submission for question
intonation and avoidance for statement intonation. The tone-intonation interaction strategy

employed in the language is based on specific intonation patterns.

4.6 Conclusion

Findings on pitch features at the word and phrasal levels were presented and discussed in
this chapter. Tonemic analyses were subjected to acoustic investigation and the
phonological and syntactic environments that condition the behaviour of tones were
perceptually and instrumentally considered and analyzed within OT. Post lexical pitch
features revealed the tonal contours of the intonation patterns in Isekiri and this was
evaluated within an OT framework. Finally, the accomodation, submission and avoidance

strategies were used to discuss the tone-intonation relationship.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Summary

This study examined the role of pitch at word and phrasal levels in Isekiri. A consideration
of the objectives, research questions, significance, scope of the study and an overview of
Isekiri segmental phonology, provided an introduction to the investigation of the research.
A review of previous studies in Isekiri, relevant concepts, related studies and theories were
undertaken. This provided insight into some of the concerns of this study. The theoretical
inclinations that evaluated the data were also examined. Methodological issues that
described the selection of informants, nature of data, data collection and method of

analysis employed for a successful research were addressed.

Lexical tones and their interactions in lexical items and grammatical constructions were
examined. Lexical tones were categorized into three; H, M and L tones based on tonemic
contrast. Tone patterns in Isekiri were shown. Tonological operations in the language were
categorized into phonologically conditioned tonological operations and syntactically
conditioned tonological operations. Different grammatical constructions were used to
show deletion in different environments and the corresponding behaviour of the mid tone
observed. The study also considered the mechanisms involved in the realisation of pitch
contours and discussed the interaction of pitch properties at the lexical and post lexical

levels.
5.2 Findings

This study has been on how pitch is systematically used in Isekiri phonological system
from an experimental approach. Data analyzed showed some findings guided by our

research objectives.
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The tonal system of Isekiri

In line with our first objective which centres on the nature of the tonal system in Isekiri,

the following observations were made as presented.

Isekiri uses tone contrastively and demonstrate a three-way phonological tonal
distinction. Acoustic measurements confirmed that there are three distinct tonal
categories; with mean F, values approximately at 183Hz for High tones, 140Hz for
Mid tones and 107Hz for Low tones.

There are two phonetic gliding tones; the rising and falling tones which are derived
from two of the three level tones; the high and low tones. Isekiri data therefore
showed the composite nature of contour tones. A pitch graph of the phonetic tones
in the language was presented in Figure 4.19.

Tone patterns on disyllabic nominal elements showed only three possibilities,
which are LL, MM and MH patterns while non-nominal elements can assume any
tonal sequence of the H, M and L tones on monosyllabic verbs and adjectives.
Disyllabic verbs bear any of the LL, LM, LH, ML, MM, MH, HH, HM, HL tonal
pattern with some of these patterns derived from the morphological process of
compounding and the phonological process of vowel elision. The tone pattern of
numerals is dependent on syllable composition. When the syllable is made up of
V.CV structure, numerals behave like nominal elements and manifest the LL, MM
or MH pattern. Where the initial syllable is a CV syllable, the tone pattern is a HM

pattern with the exception of the numeral meji ‘two’ which has a HL pattern.

The behaviour of the mid tone in Isekiri

Our second objective provided the basis for the investigation of the behaviour of the mid

tone in Isekiri. It was imperative that our investigation determine the way, manner and

reason this tone behaves differently from the other tones in the language by accounting

fully for the tonological operations prevalent in the language. One of the primary

motivations for the present study was to employ a theoretical approach that best accounts

for tone asymmetry. The phonologically and syntactically conditioned tonological

operations showed that:
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The M tone is in asymmetry to the H and L tones. Isekiri data showed that
perceptually and acoustically, the M tone is deleted in vowel contact with both the
H and L tones.

Tone asymmetry can be properly and simplistically accounted for by constraint
ranking. An Optimality theory version that developed constraints of implicational
statements through the inclusion of some grounding conditions in Heiberg (1999)
adequately showed the pliant nature of the M tone through its position in a ranking
hierarchy. Tone asymmetry is adequately accounted for by the constraint hierarchy
MAX[H]>>*HeoM, *MoH, *LoH, *M—L >> MAX[L] >>*MULTIPLE>>
MAX[M].

Tonological operations found in the language include Leftward high tone spread
(LHTS) and Rightward high tone spread (RHTS). Leftward high tone spread
showed the tonal replacement of the tone of the last vowel of the noun phrase,
which resulted from the processes of the assimilation of the high tone syllable é to
the vowel of its immediate left, a leftward spread of the [+Upper] feature of a H
tone to a preceding [-Upper] feature of an M and a [+Upper] and [+Raised] feature
to a [-Upper, -Raised] feature of a L tone and then the deletion of the HTS.
Rightward high tone spread is sensitive to tone type and number of syllables. A
high tone on a pre-verbal particle spreads to the verb, that is, the high tone of the
word preceding the verb spreads to the first syllable of the verb. An examination of
data in Isekiri revealed that the rightward spread of the high tone is governed by
two constraints; the number of syllable in the verb stem (at least disyllabic), and

the tonal melody (a LL or LLL).

Mechanisms employed for the realization of F, contours in Isekiri

The determination of the mechanisms employed for the realization of Fy contours in

Isekiri was the third objective of this study, and we found out that:

Fo mechanisms employed in the language include declination, final lowering, and
downstep.

Declination varies with tone type and sentence length with a significant effect for
M and L tones (p < 0.05). There was no significant effect for H tone for the various

utterance lengths (p = 0.394, 0.304 and 0.135 respectively). The short sentence has
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a better fit regression model (R square = 0.9) with the coefficient in the regression
equation as +1.45 signifying a positive slope. This implies an absence of
declination in this utterance. The medium and long sentences both have negative
slopes with a better fit regression model (R square = 0.8 and 0.9) respectively. The
regression equation is y = 224.4 - 0.825x for the medium sentence and y = 223.63 -
0.678 for the long sentence.

The domain of final lowering is the last syllable.

Boundary tones used to distinguish declaratives from different question types are
zero% for statement intonation and L% for question intonation. Contrary to cross-
linguistic expectations, Isekiri polar question shows a final fall in pitch which
occurs late in the utterance and a lack of suspension of downstep.

There is a consistent effect of initial pitch raising in questions which combines
with the phonetic characteristics of final syllable lengthening and increased
intensity.

Complex declaratives show a partial pitch reset at the left edge of an embedded 1-
phrase and the only attested prosodic unit above the prosodic word is the

Intonational Phrase (IP), which is usually marked by a pause and pitch reset.

An OT analysis of the intonation patterns in Isekiri

In order to analyze the intonation patterns evident in the language which this study set out

to achieve as its fourth objective, Optimality theory was employed with the following

findings:

The intonation patterns in Isekiri is evaluated by the constraint hierarchy Align
L%(Rt, ip)>> Align 0%(Rt, ip)>> *Finc-L>>Dep T >> Align (CP, L, ip, R)>>
Align R(To)>> *Finoc-1

Pitch features and other phonetic cues such as, final syllable lengthening and
increased intensity, make a distinction between declaratives and interrogatives.
Isekiri shows a falling intonation for both statement and question intonation
controlled by tone type and tonal interactions for statements and distinguished by

intonation features for interrogatives.
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The tone-intonation interaction in Isekiri
The fifth objective for this study was to explain the tone-intonation relationship in the
language. This relationship showed the following:
e Underlying lexical tones are not affected by intonation with the exception of
sentence-final tones of question intonation.
e Partial submission and avoidance are tone-intonation strategies employed in
Isekiri. Question intonation show partial submission of the lexical tone to
intonational tone and not total submission because the intonational tone does not

totally override the lexical tone.

5.3 Conclusion

Pitch features considered at the lexical and post-lexical levels of Isekiri prosodic grammar
in this study revealed tone and intonation patterns that correctly described the language’s
phonological grammar. Lexical pitch features revealed the language’s tonal contrast and
substantiated the tonemic characterisations. Acoustic evidence and copious data showed
the M tone as the most unstable tone differing from the reference to the L tone as the most

malleable tone in Omamor (1979).

The description of intonation in this study demonstrates that declination, downdrift and
final lowering operate in Isekiri in one way or the other and that they in addition to the
lexical and boundary tones determine the resulting Fy contour of the different phrasal
structures. Most works on intonation in tone languages have been descriptive, this study

not only describes intonation in a tone language but also analyzes within OT.

The study concluded that the role of pitch is of immense importance in phonological
discourse. Indubitably, the basic components of pitch provide insights into the workings of
the Isekiri language at all levels of prosodic discourse. Falling intonation in polar
questioning and zero boundary tone for statements are diagnostic patterns of the language.
The language also operates downstep, bidirectional tone spreading and partial submission

in its prosodic phonology.
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5.4 Recommendations

This research fills the gap of serious formal studies on the Isekiri language but cannot
claim to be exhaustive. There are many areas open for further studies most especially at
the phrasal level. We did not investigate the intonation of focus, emotions and other
intonational issues. We recommend that future researches should investigate the
expression of focus and prosodic focus marking. This study also recommends further
research geared towards establishing a single constraint hierarchy for pitch phenomenon at

both lexical and post lexical levels of Isekiri phonological descriptions.

In line with one of the findings of this study, which recognized an interface between
intonational phrasing and the syntax of the language, we recommend that future studies on
the Isekiri phonology should pay more attention to the phonology - syntax interface in the
organization of the language’s phonological grammar. The relationship between tone and

grammatical behaviour requires more attention.

5.5 Contribution to knowledge

The relevance of this study is most importantly recognizable in its exposition on Isekiri
prosody. Prior works as earlier noted, have not extensively examined tonal phenomenon in
the language. This study through empirical evidence and data has provided a more in-
depth exploration of tonal issues both at the lexical and post-lexical levels. This work
therefore contributes to studies on Isekiri prosody in no small way. A number of Isekiri
language enthusiasts have made efforts to document the language by writng story books
and some elementary literature books. While we recognize and commend these efforts, the
majority of them are not tone marked and for those that are, the tone marks are riddled
with inaccuracies and rarely convey the intended meaning. As a result, this study will
serve as a guide and reference material for accurate tone marking in Isekiri in a significant

way.
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There is a threat to the survival of the Isekiri language due to dwindling usage among the
younger generation. This work serves as a printed and documented resource to safeguard

and preserve the Isekiri language from endangerment.

This study also contributes to phonological theorizing in its theoretical re-analysis of tone
asymmetry. This is because it addressed concerns raised in previous proposals and
analysis of the mid tone, most especially in Yoruba, a sister language. The present account
of Isekiri tonology is therefore, a contribution to the development of Yoruboid studies and

adds to the body of knowledge on African Linguistics.
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NOUNS

aro
¢kpo
ekpo
origho
iron

eju

etin
imo

¢ji

arun
igben
ugho
oma
uwan
ara
orikésen
¢kokd
ewo
isangi
0j¢

eran
aran
0sa
iféye
ulo

una
akasi
ore
ukpukporon
ege
afére
agbarun
akinkan
iyo
igbudugbudu
¢go
ekpikpo
esu

ito
itsutsu
omi

APPENDICES

APPENDIX 1: LIST OF ISEKIRI LEXICAL ITEMS

/3]
/Ekpo/
/ekpd/
/oriyo/
/ira/

Jedzu/

[eti/

/ima/
Jédsi/

/aru/
/igbe/
fayo/
/oma/
[awa/
/ara/
/orikése/
/ekoko/
lEwa/
/isagi/
fodze/
/éral

Jara/

fasa/
[iféye/
fala/

/ana/
/akasi/
/ore/ .
/akpukpora/
/ege/
/aféré/
Jagbart/
/akika/
fijo/
/igbudubadu/
/ s'g)/ _
/ekpikpd/
/€sn/

fita/
ffafu/

/omi/

‘lame man’
‘bag’
‘oil’
‘head’
‘hair’
‘eye’
‘ear’
‘nose’
‘teeth’
‘mouth’
‘chin’
‘navel’
‘child’
‘tongue’
‘body’
‘knee’
‘buttocks’
‘hand’
‘blood’
food’
‘meat’
‘worm’
‘orange’
‘tobacco’
‘grinding stone’
“fire’
‘spear’
‘mother’
‘stone’
‘well’
‘wind’
Gaw’
‘nails’ (finger nails)
‘penis’
‘thigh’
‘vagina’
‘skin’
‘bone’
‘urine’
‘faeces’
‘water’
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omi 0jé
ekpo

eja

ekpo
uwangueé
orusun
imidaka
imiyo
ewa
ogolo
ikaranbo
0gedeyibo
0sa
isangue
obi
iyawu
€so

isun
egin
iwoko
irin egin
igun
egin
egin una
egherigho
erubogin
utsa

ewo
ugba
ugurinje
obe
utsutse
utsegi
uda
akasi
ekpéde
uren
abiba
akpere
ekpo
¢gbéde
owu

atso

ewll
ekoro
isabatu
ogho

/omi #odze/

[omjodzg] ‘soup/stew’

/ekpo/ “fat’
/édzal/ ‘fish’
/ekpd/ ‘oil’
[Gwagwé/ ‘salt’
/orhsi/ ‘yam’
/imidaka/ ‘cassava
/imijo/ ‘maize’
/ewa/ ‘beans’
/0g0olo/ ‘pepper’
/ikarabo/ ‘okro’
/ogedéyibé/  ‘banana’
/asa/ ‘orange’
/isagwe/ ‘groundnut’
/obi/ ‘kolanut’
/ijawi/ ‘cotton’
/@so/ or [eswegi] ‘seed’
/ist/ ‘grass’
/egi/ ‘tree’
/iwoko/ ‘leaf’
/irtegi/ [irjegi] ‘root’
/igli/ ‘thorn’
/egi/ ‘stick’
/eégjina/ ‘firewood’
[Eyeriyo/ ‘smoke’
/grabogii/ ‘ashes’
/ufa/ ‘waterpot’
/EWo/ ‘cooking pot
/igbé/ ‘calabash’
figiiradge/  [dgldze] ‘mortal’
/obgl ‘knife’
fufufe/ ‘hoe’
/ufegl/ ‘axe’
/ada/ ‘matchet’
/akasi/ ‘spear’
/ekpéde/ ‘arrow’
fire/ ‘iron’
/abiba/ ‘mat’
/akpere/ ‘basket
/ekpo/ ‘bag’
/egbede/ ‘needle’
/owl/ ‘thread’
/afa/ ‘cloth’
/ewn/ ‘robe’
/€kord/ ‘hat/cap’
/isabatu/ ‘shoe’
/oy6/ ‘money
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ekan /ekii/ ‘door’

ara uli /ara # uli/ [arali] ‘wall’
abéte /abéte/ ‘room’

uli /ali/ ‘house’

aja /adza/ ‘town’

ege /Ege/ ‘well’
¢gherigho /&yeriyd/ ‘smoke’
atitan /atita/ ‘rubbish heap’
ona /ond/ ‘road’

obon /aba/ ‘market’
ugbo /igbo/ ‘farm’

erl /exr1/ ‘river

okun /okt/ ‘sea’

0ko foko/  ‘boat’
ukpukporon fakptkpord/  ‘stone’
ukpokiti /akpokiti/ ‘mountain’
alé /alg/ ‘ground’

eyé /€jé/ ‘earth’

ibu /ibu/ ‘sand’
¢ghorigho /&ydriya/ ‘mud’

afefe /atéfé/ ‘wind’

eji /edsv/, ‘rain’

orunrun /oruru/ ‘sunshine’
orun foru/ ‘sun’

ondron /3nora/ moon’

agura /agura/ ‘star’

eji 0j0 /edst # 5dzo/  [edswodzo] “day’
orun /oru/ ‘night’

ejuma /edztima/ ‘dawn’
okuktin /okukil/ ‘darkness’

ejli orun /edza # ort/  [edsworii] ‘sleep’
uts¢ /afé/ ‘work’

ogun /ogu/ ‘war’

erubiba /érubiba/ ‘fear’

ebi /ebt/ ‘hunger’

ebi ugbofun /&bl # ligbofu/ [ebjugbsfu] “thirst’
odon /3da/ ‘year’

obwe /obwe/ ‘rainy season’
erunrun Jerart/ ‘dry season’
erin /€x1/ ‘song’

ita or arQ /ita /or /aro/  ‘story’

ofo Jofa/ ‘word’

itekun /iteku/ ‘lie’

urun [ru/ ‘thing’

eran /éra/ ‘animal’
ekérégbe /ekérégbe/ ‘goat’

ekérégbe okeren /ekérégbe # skere/ [ékégbékzré] ‘he-goat’
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agutan
Tmila
etsin
ikérekete
erenja
ipoOsi
ekuatélé
egbélé
egbélé okenren
eghen

ika

iléle

egho

uru
oléwosi
agbakara
iyemeriko
akidon
eguale
olode
idibi
ekeére
umota
alika

oyin
imuarén
ekérégbe origho
egbélé
akala
cgodi

udi

adan

ira eyé
oruko
onokenren
onobiren
obiren
elighd
olare

osa

ore

oma

oma onokenren
oma onobiren
ina

¢joji
ukun

Jaguta/

/imila/

/€]1/

fikérekété/
[éredza/

[ipbsi/

/ekutélé/
/egbélé/
/egbélé # Skere/
/Eye/

/ika/

/ilele/

/eyo/

/uru/

/31€Ewosi/
/agbakara/
/1jemerikod/
/akido/

/egnale/

/3lode/

/idibi/

/ekeére/

/imota/

/alika

/oji/

Amure/
/ekérégbeoriyo/
/egbélé/

/akala/

/€gddi/

/udi/

/ada/

/ira # €¢/ [1rejé]
/oraka/
/anskere/
/onobire/

/obire

/€ligho/

/olare/

/asa/

/ore/

/oma/

/oma # omonokere/
/3ma # onobire/
/ina/

/edzodsi/

/aku/

‘sheep’

‘cow’

‘horse’

‘donkey’

‘dog’

‘cat’

‘rat’

‘chicken’
[egbélokere] ‘cock’
‘cgg’

‘wing’

‘feather’

‘horn’

‘tail’

‘leopard’
‘crocodile’
[ijjemeko] ‘elephant’
‘monkey’

[egwalg] ‘snake’
‘lizard’
‘crab’

‘toad’
‘snail’
‘housefly’
‘bee’
‘mosquito’
[ekégboriyo]
‘bird’
‘vulture’
‘kite’
‘hawk’

‘bat’
‘person’
‘name’
‘man’
‘woman’
‘female’
‘old person’
‘senior’
‘father’
‘mother’
‘child” |
[omonokere]
[omonobire]
‘in-law’
‘guest’ (stranger)
‘“friend’

‘louse’

‘son’
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olaja /oladza/ ‘king’

ode fodg/ ‘hunter’

ole /ole/ ‘thief

ewo /eEwo/ ‘doctor’

0joye /odz0j¢/ ‘chief’

irawo /irawd/ ‘medicine’ (charm)

oku /oku/ ‘corpse’

oritseé /orife/ ‘God’
ADJECTIVES

dun /diy/ ‘black’

gbd /gbd/ ‘old’

ghéan /Yé/ ‘costly’

go /gd/ ‘tall’

1o /ro/ ‘bitter’

ya jé/ ‘quick’

¥O /! ‘happy’

kéré /kéré/ 'small'

fén /fe/ ‘clean’

kuta /kuta/ ‘short’

dede /dede/ ‘all’

séngua /segwa/ ‘beautiful’

buru egua /bura # eguia/  [blarégwa] ‘ugly’

gbén /gba/ ‘wise’

ekoko /ekoko/ ‘important’

atsitsan /afifa/ ‘empty’

fen /g/ ‘white’

den /de/ ‘red’

14 Na/ ‘big’ (great\large)

sin /st/ ‘long’ (of stick)

kuta /kuta/ ‘short’ ( of stick)

titon /titd/ ‘new’

re /rel ‘wet’

gbe /gbg/ ‘dry’

gbd /gbo/ ‘hot”’ (as fire)

oye 133¢/ ‘cold’

ewoton /Ewata/ ‘right’

ewosi /EWOS1/ ‘left’

san /sa/ ‘good’

bajé /badzé/ ‘bad’

yon fjal ‘sweet’

wo Iwo/ ‘heavy’

koén /ka/ “full’

ni /nt/ ‘strong’
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ADVERBS
koko
joya
gege
yoyo
sigosigo
kokoroko
tete
kitikiti
kpelekpele
jojo

VERBS
je
mo
femi
buje
la
dangho
tito
sen
dere
to
tsu
bi
ka
sorod
tsikale
dakan
nanara
sun
1014
e
ba
ja
kpe
ran
gin
biro
koko
fe
fe
sOno
sere
né
ji

/koko/
/dz0ja/
/gege/

1100/
/sigosigo/
/kokoroka/
/tete/
/kitikiti/
/kpelékpelé/
/dgadzo/

/dseT
/ma/
/fEmi/
/budze/
/1a/
/dayo/
/tito/
/se/
/dére/
/ta/
/f0/
/bi/
/kt/
/soro/
/fikalg/
/dakdy/
/manara/
/sii/
/ola/
/ré/
/ou/
/dsa/
/kpe/
/ra/
/gi/
/bird/
/kakd/
/fe/
/fé/
/8dnd/
/sere/
/mé/

/dsi/

‘since’

“fast’
‘immediately’
‘hotly’
‘sluggishly’
“firmly’
‘quickly’

‘as a matter of fact’

‘gently’
‘very/really’

‘eat’
‘drink’
‘swallow’
‘bite’
‘lick’
‘taste’
‘spit’
‘vomit’
‘watch’
‘urinate’
‘defecate’
‘give birth’
‘die’
‘stand’
‘sit’
‘kneel’
‘lie’
‘sleep’
‘dream’
‘g0’
‘abuse’
‘fight’
‘call’
‘send’
‘say’
‘ask’
‘refuse’
‘like’
‘want’
‘lose something
‘gather things’
‘get’
‘steal’

2
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gba

gbé
mughan
mugbé
ta

ne

ra

san

ka

kpén
tan

mu
talugbe
kpa
fagho
se

dén

son

gin

lo

da

SO

gba

jO or son
run

ban

se

mu ewu ni
bo atso
o

gue
ragha
guogbe
tin

It ogume
kpa eséte
tsé egin
gbén
wana
lugho
gu 0lo

gbén eso egin

ri
ko
ma
tse
din okun

/gba/
/gbé/
/muaya/
/mugbé/
/ta/

/ng/

/ra/

/sa/

/ka/

/kpé/

/ta/

/mu/
/talugbe/
/kpa/
/fayo/

/se/

/dé/

/s3/

/gii/

N3/

/da/

/s3/

/gba/

/d36/ /s3/
/ru/

/ba/

/se/

/m0# ewu# ni/
/bwafd/
£/

/gwe/
/raya/
/gwogbé/
i/
/Iwogume/
/kpa#eséte/ [kpeséte]
[[ettegi/ [[égl]
/gbé/
/wana/
/Tuyo/

/gu # 315/[gwdld]

/gbe#esottegi/[gbeswegi]

/r1/
/k5/
/ma/
/e
/djjki/

‘take’

‘carry’

‘Show’

‘give’

‘sell’

‘choose’

‘buy’

pay’

‘count’
‘divide’
“finish’

‘catch’

‘shoot’

‘kill’
‘skin/flay’
‘cook’

“fry’

‘roast’

‘pound’

‘grind’

‘pour’

‘throw’
‘sweep’

‘burn’
‘extinguish’
‘plait’

‘sew’

‘put on clothes’
‘take off clothes’
‘wash things’
‘wash body’
‘wring clothes’
‘pull’

‘push’

‘beat drum’
‘break pot’
‘break firewood’
‘tear’

‘split’

‘pierce’

cdig’

‘sow seeds in hole’
‘bury’

‘build house’
‘mould’
‘make’

‘tie rope’
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bo

dé ewo
i ekun
se

gbe
run
wi
fofo
ju
bogho
kani ubo
kojo
dani
wa
lude
gun
WO
gun
tsale
tsubu
ren

sa

fo
bogho
jubogho
1éle
tson
gbo
gbeéwoto
ma
tigbi
gbegbe
10

ko

rin
son

ko

jo

seré
béru
kin

/b5/

/dé # ewo/[dwéwo]
frafeki/[rwéka]
/s&/

/gbé/

Jru/

wa/

/f10/

Jdgi/

/bdyd/

/kani # ubo/[kantbo]

/k6ds5/
/dani/
/wa/
/lude/
/gii/
[wd/
/gli/
/[ale/
/[abd/
/r&/

/sé/

/fo/
/b3yd/
/dzubdyA/
/1ele/
If5/
/gbs/
/gbéw3to/
/ma/
/tighi/
/gbégbé/
10/

/kd/

//

/s3/

/k3/
Jd36/
/feré/
/béru/
/k1/

“untie’
‘cover a pot’
‘open door’
‘close’

‘be rotten’
‘smell’
‘swell’
‘blow with mouth’
‘blow of wind’
‘surpass’
‘dwell’
‘gather’
‘hold’
‘come’
‘return’
‘arrive’
‘enter’
‘climb’
‘descend’
“fall’

‘walk’

‘run’

“fly’

‘pass by’
‘turn around’
‘follow’
‘look’
‘hear’
‘touch’
‘know’
‘remember’
‘forget’
‘think’
‘learn’
‘laugh’
‘weep’
‘sing’
‘dance’
‘play games’
‘fear’
‘greet’
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APPENDIX 2: STORIES

Story 1: Why the Crab Is Headless

rrrrrrrrrrr

5logwaya nomi ka gi ww f¢ moriyo gbe aya ra to bo © wabJ0m1 Ya/ 0 ka dira t6 waa gba
moriy gbé aya dkdka/ 5d3d fdgwa gba t6 6 ka Jodsd tagba moriyd gAbidibi/ owidé gba ré
gba bologwa to f¢ morlyo gbidé/ 6 ka moriyd gblde/ 6 [ardjij5 gbidé gba dzo gba Jl bute
bute/ gba dakk gbé & gba gi wo ddkpé/ ra tidé gba boyo karo/ & ka kpja omiré miré gba
morlyo gba ya kéré/ 5dzd ta gba morighd gbidibi gba t6/ own idibi gba kpjud30/ gbé
kpjulu da a wa bowa dz0/ deré k& &/ e dé da morlyo gbé & kiro dé sT dz6 gba jd gba ribd ta
kéle wa moriyo gbs & wé/ 0 wind re gba dzo/ gba Jalubo dede gba rukomi/ 0m1 we ka ruku
gba a tubo tologwa to fs morlyo gbs s weé Ya/ oww gba gl mke da ﬁ/ nasé w1no k5 nubs
wé k3 nubo déde gba rikdomi wé/ e bird/ md wind dé/ idibi baya to gba bo & d36 gba ré
gba tibd t313gw4 to wa moriyd ybé & wé ya/ owll 315gwaya gba bird gi niké da gbiya dede
i/ we t& gboriyd wo wind jalibo dede gba rukomi gba tjjbo déde ti mé gba naratutl
dzawere//

//teri wo fé moriyo gbé 1/ owll 3ldgwa gba gi, teri gi md f¢ moriyo gbé ré wo gba d3o gba
jalibo dede gba rakomi wé/ mé té moriyd gbé re wo wind jalibo dede/ bi wo wind d3o gba
rakomi wé dedé, md ma moriyd gbé ré kédé niké si wa [i/ wa 1émi kwori bo 1 mo ya/
teréré ré me noriyo T ma ma gbé ré dzawére/ owa idibi gba [ebind gba ré/ kwbdzsre gba
ré/ & wil ré [¢ tidibi & gba noriyo/ torf gi 1 ta gba & moriyd gbé &/ & dé da moriyd gbé &
kard dé st wind d30 gba ré/ &ji ka [erdl té d3é didibi noriyo/ 1ta je//

Story 2: Why the Tortoise Has an Uneven back

//ita j&/ j&/ md ¢ kpard to leyeji olukame gba [& koti koti/ nira gididzE t6 bayd/ 4 ka ri gi
onirdka tagba fé¢ fuge nédzdrd ndyd/ 3ng to kpjuge wé/ gi daya sgbéloko to [ibd ya dede
biri &ra miré miré gi daya wa [uge/ 8gbéloko ya béra ya to [ibd ka foridsé gf aya wa ré/
olukame ka [5ka nébwerd to gi wa baya ré/ 5dzb tagba fé ré gba to/ a gba ri gi aya fé re/
olikume ka gi teri wee wewe ti won gba a mimi re teri gin weenika to gAbé némi fo gAbé
ribd ta kelé £ fuge wé/ owll o gba bjaya egbéloka to [ibd da a tarika gbé olakumé/ tori ka
ta 1313 g%élakumé Ya/ aya e Jayedgéké/ ) ké léyé olukame gTaa d3:‘>15 ségwa/ g%a mé ségwa
glgbaya egbeloko to [ibd gi/ béng wind ré wé/ 6jlé déng gbakpud3a ta gba kpjens/
égbélék(‘) yé to ﬁbb/ 5 e kpé nﬁrﬁkﬁrﬁ/ ayé ké gi gTaélﬁkamé do 5 g”bak}udga t Wu/
akpudzolikamé/ aya gba fo gba tobo ta kele fe fuge we/ ayd gba towe/ 3ng t6 mikpe gba
ya daya bown fuge wé gba kwodse bomi [i gba gi daya dzg gba gi daya jd bo kwodze
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bomi bém3 [oriyimédse/ 6 ka gi gbaya gi/ &jiwé taya dede ré/olukumé ka gbedzu rurare/
gba fég gi 6likimé mé dzg toro kard/ 4 wa ko taya wa/ owi olikumée gba dz3lara [i gba
d3315 dz6 gba d3ddze wé, gba d3e ta/ bo dzg kurd 8gbéléko ya to [ibd wind dé dd modze
taya wa/ taya si gbs ka [ gi 3n to kpjuge wé gi igé wé ta ré/ 6 ka [ertl to [bind gbaya to
sibd ya torf aya € rjddze bémd/ aya ka wind [ébind ke gba gi dolukamé do mika ta tar5 gbé
jide/ owaya gba gbika ya kwardlikame/olikamé ka dng té nikd to gba fo gba wa nals
dziwére/ owi ke gba gi gbaydka gi/ tawd wind ré wé wo ka gi gbaja mi bt mi ya baya to
Jukl mi gi daya fé ril to 3 to wuli té windle daya ko [abd dowil gba némi o [i/

/aya to [uki ro baja ro bdts 1o ya gba kwarard gba to mard/ aya [e [e [ ayé némi [e
darolikumé gba [& botéya [i/ ér¢ 1é [e tagba riF gi kwddsd ré gba ré/ dlukamé ka derd t&ji
ré [& kperekpers/ gba dera t&ji ro dade [& kotikot/ &i ré né t&jT olukame gba [& kotikoti/ ita
jel jel/
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APPENDIX 3: FITTED LINE PLOTS OF H TONED UTTERANCES FOR ALL
SPEAKERS

Fitted Line Plot

Mimi nogho
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Syllables

Fig. 1. Fitted line plot for Mimi nogho ‘Mimi has money’

Regression summary for Mimi noghé ‘Mimi has money’

Coefficients:

Terms: value p-value
Constant 224.54 0.000

X 1.45 0.394
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Fitted Line Plot
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Fig. 2. Fitted line plot for Tugkpe wili gbd ruwé ‘Tudkpé is reading at home.’

Regression summary for Tuokpe wuli gba ruwé ‘Tudkpé is reading at home’

Coefficients:
Terms: value p-value
Constant 224.4 0.000
X 0.825 0.304
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Mimi biri Meyiwa nemi wa nejuma
y = 223.6 - 0.6776 x
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Fig.3. Fitted line plot for Bibi biri Méyiwa némi wa néjuma ‘Bibi and Méyiwa can come
tomorrow’

Regression summary for Bibi biri Méyiwa némi wa néjuma ‘Bibi and Méyiwa can come

tomorrow’

Coefficients:
Terms: value p-value
Constant 223.63 0.000
X 0.678 0.135
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APPENDIX 4: PITCH TRACKS, GRAPHS AND REGRESSION ANALYSIS FOR THE
L TONE MEDIUM AND LONG SENTENCES

EDEF_Torise_gbakpere_bobo_robon_Ste2
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Fig.4. Pitch tracks of the all low toned sentence Toris¢ gbakpéré bobo robon

some baskets to the market’
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Table 1. Fy values and the differences between positions of four speakers for Torise

gbakperé bobo robon “Torisé take some baskets to the market’

SPEAKERS: EDEF QJEF MORM TORM

Fo (Hz) Diff. Fy (Hz) Diff. Fy (Hz) Diff. Fy (Hz) Diff.
Syllable Tone
To L 21028 184.19 14472 14496
ri L 20143 B85 168.75 1544 13903 569 1428 216
se L 181.66 19.77 158.69 10.06 12516 13.87 12524 17.56
gha L 17343 823 15062 807 12472 0.44 11925599
kpe L 176.49 -3.06 161.68 -11.06 126.71-199 111.19 8.06
re L 17346 303 14933 1235 11698 9.73 114.66 -3.47
bo L 15956 139 1412 8.13 11628 07 112.64 202
bo L 14836112 14002 118 11692 -0.64 110.59 2.05
ro L 15355 -5.19 13926 076 102.74]14.18 108 86 1.73
hon L 11631 3724 124 89 1437 96.69 605 850623 8
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PITCH GRAPH OF TORISE GBAKPERE BOBO ROBON
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Fig.5. Pitch graph of Toris¢ gbakpéré bobo robon ‘Torisé take some baskets to the
market’
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Fig.6. Fitted line plot for Toris¢ ghakpéré bobo robon ‘Torisé take some baskets to the
market’
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Table 2. Regression summary for Torise gbdakpere bobo robon ‘Torise take some baskets

to the market’

Coefficients:
EDEF OJEF MORM TORM
Terms: | equation p-value | equation p-value | equation p-value | equation p-value
Constant | 216.5  0.000 181.0  0.000 146.5 0.000 | 146.7 0.000
Y -8.506  0.000 |-5.282  0.000 |-4.620 0.000 | -5.283 0.000
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EDEF_Torise_ghakpere_bobo_nokan_robodo_Stel
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Fig.7. Pitch tracks of the all low toned sentence Torise gbakpere okan nokan
“Torise take only one basket to Obodo’

345

robodo



Table 3. Fy values and the differences between positions of four speakers for Torise

gbakpereé okan nokan robodo ‘Torise take only one basket to Obodo’

SPEAKERS: EDEF OJEF TORM
Fo(Hz) Diff. Fo(Hz) Diff Fo(Hz) Diff.
Syllable Tone

To L 20235 187.85 13098

ri L 188.04 1431 166.67 21.18 13395 297
se L 17471 13.33 15346 13.21 12274 1121
gha L 163.49 11.22 14584 7.62 112.62 1012
kpe L 16349 0 157.02 -11.18 11839 -577
re L 16036 3.13 14435 12.67 10597 1242
bo L 14992 10.44 139.64 4.71 105,18 0.79
bo L 15362 3.7 140.04 -0.4 10762 -2.44
no L 1464 722 14215 -2.11 11044 -282
kan L 1454 1 14941 -7.26 110 0.44
ro L 143 44 1.56 14297 644 10533 511
bo L 13427 9.17 138.03 4942 1015  3.83
do L 112.65 21.62 13629 1.738 8825 1325
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PITCH GRAPH OF TORISE GBAKPERE BOBO ROBODO
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Fig.8. Pitch graph of Torise ghakpéeré okan nokan robodo ‘Toris¢ take only one basket to
Obodo’
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Fig.9. Fitted line plot for Torise gbakpere okan nokan robodo ‘Torise take only one basket
to Obodo’
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Table 4. Regression summary for Torise gbakpere bobo robodo ‘Torise take some baskets

to Obodo’
Coefficients:
EDEF OJEF TORM
Terms: | equation p-value | equation p-value | equation p-value
Constant | 196.6  0.000 169.17 0.000 | 130.96 0.000
Y -9.673 0.000 |-7.8 0.000 |-7.744 0.000
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