Segmental and Non-Segmental Phonology of Kiindma™

Anteneh Getachew Damtew

A Dissertation Submitted to the Department of Linguistics and Philology

Presented in Fulfillment of the Requirements for the Degree Doctor of
Philosophy in Documentary Linguistics and Culture

Addis Ababa University
Addis Ababa, Ethiopia

June 2018



ADDIS ABABA UNIVERSITY

SCHOOL OF GRADUATE STUDIES

This is to certify that the dissertation prepared by Anteneh Getachew Damtew, entitled:
Segmental and Non-Segmental Phonology of Kiindama ~“and submitted in fulfillment of the
requirements for the Degree of Doctor of Philosophy (in Documentary Linguistics and
Culture) complies with the regulations of the University and meets the accepted standards
with respect to originality and quality.

Signed by the Examining Committee:

Examiner: Signature Date
(External)
Examiner: Signature Date
(Internal)
Advisor: Signature Date

Chair of Department or Graduate Program Coordinator



ABSTRACT

This dissertation presents the descriptions of the segmental and non-segmental phonology
of Kunama, a Nilo-Saharan dialect cluster spoken in Western Eritrea and Northern
Ethiopia. It also provides an annotated multimedia corpus of the names and description of
the Kunama cultural artifacts. The study uses primary data recorded from speakers of the
Kunama Shukre dialect, spoken by an isolated minority group living in Tahtay Addi
Yabo Woreda of Northwestern Zone of the Tigray Regional State, Ethiopia. The data was
collected in three-round fieldworks in a period of two years (2014-15). The study has

applied both impressionistic and instrumental analyses methods.

The segmental phonology part covers the description of consonant and vowel sounds,
phonotactics and syllable structure, phonological and morphophonological process and
phonological adaptation of loanwords. Kunama (Shukre) has 18 consonant phonemes,
whereas, the glottal fricative /h/ consonant, which has previously been proposed as the
19" consonant phoneme of Kunama, is found to be marginal. Two labialized velar
consonants are attested to be the allophonic variants of the basic velar phonemes. The
language has five phonemic vowels with an equal number of longer counterparts. The
schwa and the central high-close vowel have a phonetic status despite that they are
frequent. The analysis of phonotactics and syllable structure shows that the language has
a richer and moderately complex inventory of syllable shapes. The productive and the
most frequent consonant clusters (CC) follow sonorant-obstruent pattern, in which the
prenasalized sequences (Nasal-Obstruent) are the commonest of all. Clusters and
geminates occur only word-medially, so more than one consonant is severely marked,
word-initially while three consonant sequences (CCC) are disallowed. Typologically,
Kunama syllables are specified as light-open, heavy-open, light-closed and heavy-closed
structures. Syllable weight specification is based on the mora count in the rhyme
constituents of a syllable. Kunama light syllables are mono-moraic, i.e. having either a
short vowel or a short vowel with a non-sonorant coda; whereas, the heavy syllables are
bi-moraic having a long vowel, a diphthong, or a short vowel with a sonorant coda. A (C)

V (C) template that makes an obligatory nucleus and optional margins, therefore,



represents the Kunama basic syllable structures. While CV syllable is the unmarked
structure, closed syllables (VC and CVC) are constrained word-finally. The
morphophonemic processes comprise of terminal vowel deletion, vowel and glide
epenthesis, glide formation, vowel rounding assimilation, gemination and degemination.
Post-lexical alterations may cause constraint violations and necessitate resyllabification
as such some constraints that operate on non-derived lexical items may not diametrically
encode onto derivations. The analysis of phonological adaptation of loanwords explores
the adjustment of word shapes and the mapping of sound segments of borrowed terms.
Accordingly, consonant final loanwords are adapted with epenthesis of the nominal
vowel suffix [a], and sound segments are adapted via substitution, deletion and retention
strategies. The vowel adaptation is asymmetrical as both phonetically and phonologically
grounded changes have been observed; nonetheless, the consonant adaptation is

phonologically grounded.

The non-segmental phonology part covers the analyses of gemination, vowel length and
tone, in the lexicon and in the grammar. Kunama is a tone language with quantity
contrast of vowel and consonant length. It has three phonemic tone levels (High, Mid and
Low) that combine in nine ways on the surface of bi-moraic syllables and on sequences
of two light syllables. These level combinations are claimed to be the basic melodies of
the language. Complex (polysyllabic) contour melodies that combine simple rises and
falls are attested on polysyllabic words. The study attempts to show the importance of
pitch scaling in Kunama tone production as such it proposes a four-point pitch height
scale in the tonal space of three distinctive level heights. The FO scaling splits the high
tone into extra-high and high pitches though no evidence shows the prominence of the
former in underlying contrast. Tone plays a grammatical role as well, and it marks
number of the possessor, in a range of possessive constructions, and number of person
object in verbs. It also identifies inclusive vs. exclusive possessor, copula vs. genitive,
and used as an intensifier morpheme on adjectives in attributive function. The salient
tonal processes in Kunama are triggered by morpheme boundary phenomena. These
include spreading and floating of tones, re-linking of floating tones, high tone shifting

and docking, contour formation, tone assimilation and a low tone terrace.
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CHAPTER ONE: INTRODUCTION

This chapter provides an overview of four major issues: the language background,
ethnography, the sociolinguistic situation of the Kunama language, with a focus on the
Shukre dialect, and critical review of previous linguistic analyses. It then introduces the

present study.

1.1 The Kunama Language

1.1.1 Nomenclature

Kunama is a self-referent name used to refer both the language and the speakers. Elderly
consultants claim King Bazen of Aksum to be Kunama native and believe that they are
named after his wife, Queen Kuname. In view of the Kunama matriarchal lineage

system, their claim sounds plausible.

In other languages and neighboring tribes, the Kunama are called by different terms
(Thomson, 1983 and Nikodimos, 1987). The Tigrinya speaking highlanders, Nikodimos
(1987), use the derogatory Amharic and Tigrinya term ‘Baria’ referring either Kunama’s
dark black skin color or the history of slave raid in the area. Thomson (1983) stipulated
that, though Nara and Kunama were victims of slave raid by Ethiopians and Sudanese
Muslims, the term rather is used to refer only to the neighboring Nara tribe. During the
fieldwork in Shiraro, the term tirota was recorded from the 'main consultant to be the
Kunama equivalent for ‘Baria’. Nonetheless, he underlined that the connotation of
‘Baria’ is an offence to Kunama unless used in reference to their skin color only. Thus,
the Kunama equivalent of this term in this study should be understood accordingly. In
the local Arabic dialect, they are known by the terms Ba:za, Ba:zen or Ba:zany, and in
Kunama, the Kunama are called Ba:da, Ba:den while the adjoining Nara tribe calls the

Kunama by the name Diila(Thomson, 1983:281).

' Berhane Kegnu, a 39 years old native Kunama man, was a public relation officer of Tahtay Addi Yabo
woreda.



On the other hand, the self-referent term ‘Kunama’ has different etymologies proposed
by researchers and the speakers themselves though a single most definition that agrees
all is not found. For instance, Thompson (1983), referring to his anonymous sources,
cites the Oromo word ke-naama or kwe-naama to compare with Kunama (“men I call
them, those whom I call people). Kunama has /ko6a/, /kua/, [k¥a] and /ké/ that refer to
‘person, man’, so the present study claims the term to be of Kunama origin. Obviously,
nama in Oromo is “person”, and the same word is not recorded in this study. However,
the analogy that attaches the etymology of the term to the geographically and genetically
distant Oromo does not seem justifiable. The other etymological supposition that is
commonly heard from the natives is that Kunama means, “I moved away”. Therefore,
the term ‘Kunama’ seems to be used in remembrance to their past that they were
continuously pushed away from their own land, which was larger than the area they are

living today.
1.1.2 Dialects

Thomson (1983), based on earlier accounts, explained that Kunama has eight dialects,
Marda, Barka, Aymasa, Sokodasa, Tika, Takazze-Setit and Tigray, Ilit and Bitaama.
Later, Nikodimos (1987), a native Kunama Marda, has reported the same number of
dialects. On the other hand, John (1999), a native Kunama Barka, reduces this number to
seven and claims Illit to be a different language or variety. Most available writings on
the Kunama do not seem to consider Sokodasa, Takazze-Setit (Tigray), Illit and Bitaama
while classifying the Kunama into four major groups, based on district and dialect. For
instance, Thomson (1983:282-3) mentioned that he has no information about Sokodasa
and Takazze-Setit and Tigray dialects; whereas, the Iliit claims Muslim Arab identity,
and the Bitaama shifts to the Tigre language, as they are far away from the main Kunama
tribe. With the Iliit, Bender (1997:62) holds a similar view with that of Thomson. For
understandable reason, the present study cannot update the information about Sokodasa,
Iliit and Bitaama but will bring more data about Takazze-Setit or the Tigray Kunama
dialect. In account to previous studies, particularly of Thomson (1983), the main four
dialects are overviewed. As Takazze-Setit or Tigray dialect is the focus of this thesis, it

will be discussed along with the main dialects, in the next subsections.



1.1.2.1 Marda

The Kunama Marda occupies the area Northeastern part of the provincial capital town of
Barentu, in Eritrea. This dialect (Thomson, 1983) is assumed the most prestigious of all
for some reasons. First, the high ranked leaders of the Kunama have used to be from
Marda. Second, this dialect has been used for cultural and religious purposes and the
earlier works, “pre-linguistic”, on Kunama have used the Marda dialect, for example,
Bible translation by Swedish missionaries. It might be for the same reason that most

previous linguistic analyses, reviewed in this study, focused on the Marda dialect.

1.1.2.2 Barka

This dialect has the largest number of speakers living in the “mid-section” of the Gash
(Sona) river, in Kalluku, Dukumbia and Ugaro area (Thomson, 1983). This is the area in
the Southeastern part of Barentu town. Castelnuovo (1938:9), as cited in Thomson
(1983:282), noted that Barka is claimed to be the “purest” dialect, for an unexplained
reason. Though not equal to Marda, the Barka dialect has earned better attention from
linguists so far, as learned from the available literature. Connell et al (2000) indicate that

the Barka and Marda dialects are very similar, with regard to tonal features.

1.1.2.3 Aymasa

The Kunama Aymasa inhabits the area lower to river Gash to the West, in Delle, Gonya,
Ishila, Bibbili, Shuminiti and Haikota villages, and in the Western part of Barentu town.

This dialect is closer to the Barka than to the Marda (Thomson, 1983)

1.1.2.4 Tika

The Tika dialect has fewer speakers that live in Makbuula village, along the river Gash
and in the Southern part of Barentu. In the present data, ti:ka  is the Kunama name for

Tekeze river.

1.1.2.5 Takazze-Setit or Tigray

With regard to this dialect, Thomson (1983) did not provide any information, except
referring it as “Takaze-setit and Tigray”. Most recently, Angesom (2012) uses the term

“Shukre” for the Kunama of Ethiopian national; my consultants reaffirm this term so that
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it will be used henceforth. During my stay with the Shukre Kunama community, I have
learned that they do not like to be defined by two national identities, Eritrean and

Ethiopian, and believe that all Kunama have the same Kunama ancestral origin.

The Kunama Shukre is a geographically isolated minority group after the independence
of Eritrea in 1991. They majorly live in two Woredas, Tahtay Addi Yabo and K’afta
Humera, in Northwestern Zone of the Tigray regional state. How far or close is this
dialect to the other dialects will be a topic of future investigation. *Sample lexical
comparison between the Shukre and the other four main dialects is presented, in (Table-

1), below:

Table 1 Sample lexical comparison of four dialects

Word-medial Shukre Marda  Barka  Aymasa Tika
consonant pattern

C1C1~1/1Cy uffa ‘heart’ urfa ulfa ? uffa
CiC1~1Cy dakka ‘woman’ darka dakka ? ?
C1C1~1Cy kamma ‘bone marrow  kalma dakka ? ?

C1~1rCy gamma ‘sheep’ garma gamma ? gamma

~1 bare “1wo’ baare baare balle balle

s~h satte ‘three’ satte satte satte hatte

s~h salle “four’ salle salle salle halle

The Marda words, in (Table-1), were recorded from the main consultant, so among the
Kunama Shukre, Marda words are also used. During crosschecking, *an elderly Kunama
explained that “these (the Marda forms) are used in Eritrea while these are commonly

used among us”. He tried to justify by drawing analogy the Tigrinya language, “it is like

? The Marda, Barka, Aymas and Tika data is that of Thomson (1983).
* Abboy Fantay G/egziabher is a 73 years old native Kunama from Shiraro town.
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the difference of the Tigrinya used in central zone (around Adwa) and in Southern zone

(Raya)”.

Lexically, for instance, medial geminates in the Shukre words often become pre-liquid
clusters (LC) in the same words of Marda and Barka. Either of the liquid consonants (1/r)
is used as first member followed by any other consonant, as shown in (Table-1) above.
With regard to cardinal numbers, Shukre is similar with Marda and Barka but different
from Aymasa and Tika. On the other hand, other consultants were recorded for the
Marda or Barka forms; therefore, cross-speaker variations in the use of words can be
accounted for speaker’s affinity to one’s clan. Any native Kunama belongs to one of the
four clans, regardless of the geographical national he/she bounds. See more on clan

division under §1.2.6.

1.1.3 Genetic Affiliation

The linguistic literature knows Kunama much earlier in the work of Englund (1873),
who was a Swedish Evangelical missionary (Fatima, 2003), but the classification of
Kunama is first noticed in Greenberg’s (1963) proposal of the Nilo-Saharan as one of the
African super language families. Since then, the issue of Nilo-Saharan classification in
general and Kunama in particular remains debatable among scholars. The prominently
known contentious proposals after Greenberg (1963) are that of Bender (1976, 1996 and
2000), Ehret (2001) and Blench (2010). The arguments are both at macro-phylum level
and internal classifications (Blench, 1995). The macro-phylum controversy emerges
when Gregersen (1972) proposes a larger phylum that merges Niger-Congo and Nilo-
Saharan and named ‘Congo-Saharan’ vis-a-vis lexical, phonological and morphological

similarities of the languages, in both phyla (Blench, 1995:1).

Concerning the internal classification, the controversies look into super and subfamilies,
individual languages and even the naming of these. The differences, among the
aforementioned scholars, attribute mainly to parameters of classification, data shortage
or weight as well as method of classification. The other factor that adds to the unsettled
classification, as to Dimmendal (1992), is the typological diversity of member languages

and families that exhibit a range of features that are similar in some ways but different in



others. Besides, divergent languages, such as, Kunama, Berta and Gumuz, escalates the

classification debate among comparativists.

In account to these, Greenberg (1963), on mass comparison, classifies Kunama along
with East Sudanic, Central Sudanic and Berta, under the Chari-Nile super family
(1976:441); whereas, Bender (1996) rejects this proposal for being conservative, and he
coordinates Kunama with ‘Maba’, ‘Fur’, ‘Central Sudanic’, ‘Berta’ and a large group
that he names ‘Core family’. Despite the differences in coordination of Kunama at the
lower level of the classification, Bender (1997:62) stipulates, ‘“Perhaps because of its
location in relatively accessible Eritrea, membership of Kunama in Nilo-Saharan was

seen quite early: much more literature exists than for Berta.”

The more deviant classification of Ehret (2001) puts Kunama under North Sudanic
family, and he showed much difference from others with regard to the classification of
other languages and in the naming of language families as well. Later, Blench (2010)
takes Kunama and Berta as divergent languages and puts both at the periphery. In fact,
much earlier, Bender (1976:475) reflects a similar view, “Kunama is a fascinating and
isolate language that has been sadly neglected by Linguisticians, and its grand isolation

shows up in both grammemes and lexicon.”

With more data, Bender (1996) advances the view on the divergence of Kunama and
revises some of his earlier assumptions about some grammatical typologies of Kunama;
for example, he renews his previous assumption on the non-segmental phonology of
Kunama. Bender (1976) was with the opinion that Kunama phonology is
straightforward; however, in his later works, especially of Bender (1996) after observing
the supra-segmentals, particularly on ‘tone’ and ‘stress’, Kunama is described to be
different from other Ethiopian languages. While Semitic languages are rich in sets of
ejectives, Cushitic in implosives and Omotic in retroflexes, Kunama has none of these,
and even as compared to other Nilo-Saharan languages that are rich in interdentals or
vowels, Kunama is different (Bender, 1996). Therefore, as to him, the divergence of
Kunama lies on the features of non-segmental phonology, ‘tone’ and ‘stress’ as well as

on a range of morphological typologies, such as pronoun and verb conjugation. As to



Bender (1996), Kunama tone compensates for the missing phonological segments.
Similarly, Nikodimos (1987) explains, “basically Kunama is one of those languages that
do not have the possessive form “of” or the verb “to be”, and makes up for this lack

mainly by ‘tone’.

The Ethiopian Nilo-Saharan languages include, Surma, Majang, Murle, Kwegu-Muguji,
Me’en, Suri-Bale, Nera, Buru, Anywa, Nuer, Nyangatom, Udu-Mayu-Fadashi, Kunama,
Gumuz, Shita, Komo and Kwama (Bender,1983). Despite such controversies on the
classification of Kunama at micro-level, Kunama has not been denied Nilo-Saharan
membership by all classifiers, aforementioned. Above all, the number of its dialects, its
geographical distribution and number of mother tongue speakers make it to be one of the
four leading Nilo-Saharan languages of Ethiopia (Bender, 1983). Below, in (Figure-1), is

Bender’s (1997) classification of Kunama in Nilo-Saharan family tree,

Nilo-Saharan

“Outliers”

Satellite-Core

Songay Saharan Kuliak

“Satellites”
Maba Fur Central Berta Kunama Core
Sudanic

Eastern Koman Gumuz Kado

Sudanic

Figure 1 Kunama within the Nilo-Saharan family tree (Bender, 1997)



1.2 Kunama Ethnography
1.2.1 History of Origin

The arrival of Swedish missionaries and colonial Italy in Eritrea marked the beginning of
studies on the Kunama language, culture and history (Thomson, 1983 and Fatima, 2003).
However, none of those earlier writings as well as the more recent ones traces the exact
origin of the Kunama, for which two prominent propositions have been mentioned in the
available Kunama literature until recently. The first claim, mainly held by external
writers, relates the Kunama with the Nilotic people in Eastern Sudan vis-a-vis linguistic,
culture and racial (phenotype) similarities. In contrast, the Kunamas do not seem to
accept this lineage, and by virtue of which most Kunama native writers (Berhane, 2011,
Qorneliwes, 1988 and Alexander, 1982) maintain a different argument that claims
indigenousness to the area and beyond, where they are living today. This proposition, in
turn, influences the works of non-native domestic writers, such as, Haftay (2011) and
Aleqa Taye (1963), who connect the Kunama origin to the historic town of Aksum, in
particular, and Eritrea and Tigray, in general. Accordingly, the oral literature makes
Aksum to be the center of Kunama and claims that King Bazen of Aksum as well as his

wife Queen ‘Kuname’ is Kunama native.

Similarly, consultants told me that they were once centered around Axum and pushed
down to the lowland in Northwestern Tigray and Eritrea. In line with this, the
justification given by the “main consultant to affirm Kunama’s indigenousness was
fascinating. While eliciting lexical entries, he was asked for the Kunama equivalent for
the Tigrinya word, bahiri ‘sea’, and he replied bahara, which is an adapted form of the
word. Meanwhile, I asked him “do you mean that this word does not have a Kunama
equivalent?” Then here comes his response, as putted in Tigrinya, “A%7+1v V@2 WS QUC
(.CS ALari9” (lit. My brother Anteneh, we (Kunama) did not come crossing a sea). In
his response, two important issues are embedded. Firstly, he conveyed that Kunama is

indigenous to the proposed area, and secondly, language is a result of speakers’

* Berhane Kegnu is member of Kunama Shukre, and he was the public relation officer of Tahtay Addi Yabo
woreda.



experiences. In line with this, an >anonymous source and some of the elderly Kunama
consultants mentioned the linguistic remnants of place names of Kunama origin and
suggested the etymologies for some of those. The terms still are used as place names
though some are endowed with Tigrinya flavors, and others are totally replaced by the

Tigrinya equivalents. These place names are discussed in the following paragraphs:

Aksum [a-kussuma] ‘fifth’ means the fifth hill and is derived from the Kunama ordinal
number kussumé ‘five’ with the nominalizer prefix [a-]. This can be compared with, for
example, kofa ‘to hunt’ vs. [a-kofa] ‘hunter’, baja ‘bad’ vs. [abaja] ‘enemy’, pupa ‘to
steal” vs. [apupa] ‘thief’. In view of the process of agent noun derivation in this study,
the suggested etymology of Aksum seems justifiable. The naming of Aksum, the historic
capital town of ancient Ethiopia, considers the topography of the town, which is

surrounded by hills and lies at the center of five small hills.

Masawa in the literal sense of the term in Kunama means ‘war eye’ and is derived from
masa ‘war, fight’ and wa ‘eye’. As to these oral sources, the implied meaning of
Masawa is a seaport covering a large sphere where the Kunama keep an eye to defend

intruders coming from the other side of the Red Sea.

Addi Kuala is a place name in Eritrea. Kuala is a typical Kunama male name while Addi
is a Tigrinya term for ‘country, village or town’ that is supposed to replace its Kunama
equivalent, su:k¥a ‘country, village or town’. Therefore, its Kunama full name was
suggested to be Kuala su:kva, which means the country or village of a man named

Kuala.

Segeneiti is a small town in Eritrea. The term, in Kunama, literally refers to house of
ostriches and is assumed to be derived from, ségéna ‘ostrich’ and ita ‘house’, and it
denotes the living place of ostriches. Similar etymologies were suggested by the
consultants for some place names in Northwestern Tigray, such as, Addi Yabo, Shire and
Shiraro. While yabo is a typical Kunama male name, Addi is a Tigrinya term for

‘country, village or town’ that is claimed for replacing the Kunama equivalent, su:k"a

> An unpublished internet source with written and released dates, 2000 and 2012, but without the
author’s name.



‘country, village or town’. In full, yabo su:k“a means country or village of Yabo, this is
similar to the suggestion given to Addi Kuala. The same etymological suggestions are
not recorded for Shire and Shiraro. Overall, all of the suggested Kunama words and the
etymological justifications given by the consultants seem justifiable in view of the

present data and the analysis as well.

1.2.2 Location

The Kunama lives in a small-scattered community around the Gash and Setit river basin,
mainly along the border between Sudan and Eritrea in Eritrea (Tronvoll, 2009).This area
includes the commonly known provincial capital town, Barentu, of the Kunama. Besides,
a small number of this community lives in neighboring districts of Northwestern Tigray,
in Ethiopia. The Ethnologue knows Kunama as a language of Eritrea, but since an
isolated Kunama community lives in Ethiopia, the Kunama language should also be
recognized as an Ethiopian language as well. Lussier (1997) as cited in Tronvoll
(2009:119) explains, “The advent of Eritrea as a newly created state has put the Kunama
in the position of a double periphery now that the national borders have divided them on

the ground”.

The Kunama Shukre community inhabits some areas in Tahtay Addi Yabo and K’afta
Humera Woredas, in Northwestern zone of the Tigray regional state. In K’afta Humera,
they live mainly in Adi-goshu and Adebay areas. Under °Tahtay Addi Yabo ’Woreda
administration, T abia Lemlem and Shiraro town are the main areas where the Kunama
Shukre community lives in greater numbers. T’abia Lemlem comprises of three
K’ushets, namely, Medabe, Shimblina and Ademiti. Each of these again administers
different Got’s, where the Kunama are living. Under Medabe, the Kunama inhabits Ird
Woyane, Medabe and Geza Mek’er; under Shimblina, they live in Addi Selam and
Shimblina, and under Ademiti, they occupy Geza Idura, Ment’ebt’eb and Ademiti Got’s.

® Tahtay Addi Yabo is one of the woredas in Northwestern Tigray zone.
7 Woreda, T’abia, K'ushet and Got’ are used to refer local administrative units, in Tigray region. The
administration size in these units is in descending order, of which Woreda is the largest unit.
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1.2.3 Religion

The Kunama (Alexander, 1982) have a traditional religion with monotheistic elements of
belief. They worship only one God, anna and devoid the formal hierarchies in
Christianity and Islam. Worshipping is ritualistic often marked by slaughter of animals
and communal prayer. The supplication is meant to get rain, better harvest, protect birds
and locusts from destroying their crops, and avoid conflicts and blood feud. As a result,
the Kunama, especially those living far from urban areas, do not still comply with the

principles of Christianity and Islam.

However, according to Alexander (1982), the coming of missionaries and colonial
powers to the area converts the Kunama to Christianity (Catholic or Protestantism).
Especially those in and close to urban areas were influenced to abandon their traditional
belief. The Tigrinya speaking highlanders converted the Kunama to either Christianity or
Islam by letting them feel their religion is backward. As to Berhane (2011), the Kunama
in the present day Ethiopia were baptized to Orthodox Christianity in 1934, during the
reign of Emperor Hailesellasie. Such external and internal influences, in turn, jeopardize
not only the Kunama belief system but also the accompanying rituals and related
psychosocial elements of the society. A case in point, before Christianity, the Kunama
were liberal with regard to sexual affair, but which later become a major cause of
conflict among them (Haftay, 2011). Even though it is difficult to define and judge the
merit of this custom, new orientations are expected to reshape pre-existing societal
perceptions in every sphere of their lives. The present study does not verify the presence

of this practice in the community.

1.2.4 Culture

Different writers, Berhane (2011), Tronvoll (2009), Lussier (1997), Gebrekidan (1992),
Qornelios (1988) and Alexander (1982), reported that the Kunama people have ample
cultural attributes of tangible and intangible sorts. On the contrary, they are also equally
concerned about the endangerment of most of the cultural traits before passing onto
younger generations. These studies unanimously indict external interferences for the
abandonment of the Kunama cultural practices. Alexander (1982) has mentioned the

interferences of colonial powers and missionaries as well as the Abyssinians, who
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subjected some of the peculiar practices of Kunama to either complete extinction or to
replacement. Qornelios (1988) has mentioned “+h¢” and “03” among the completely
vanished cultural practices, and he has noted that the replacement of the Kunama clan
based social administration system by the modern administrative structure is caused by
the same interferences. Similarly, the most recent works of Tronvoll (2009) and Lussier
(1997) recite the Kunama long history of oppression under Italian and British colonial
rules and the Abyssinian administration. They indicate that the continuity of this
suppression is escalated to a new era and becomes most brutal after the 1993 succession
of Eritrea, when the Eritrean regime particularly targets the Kunama tribe. Tronvoll
(2009:128) describes the recent situation of the Kunama, “The Kunama claim that the
Eritrean army is deliberately and consciously establishing bases in Kunama villages and
on Kunama holy sites, in order to violate their cultural heritage. Since the Kunama home
areas lie close to or straddle the border, many Kunama villages and towns have been
converted to military bases.” Accordingly, a new war has been declared on the Kunama

ethnic group, and thereby demolishing their cultural and linguistic practices.

On the other hand, the Kunama Shukre scenario seems a bit different, in Ethiopia.
Notwithstanding the endangerment of cultural traits and the language, the present study
has not found a report that situates the Shukre Kunama community under a direct attack
by the government. However, since the political geography isolates this minority group
from the main Kunama tribe, in Eritrea, they used to identify themselves with the
majority Tigrinya speakers through which their culture and language have been put on a
crossroad. Interestingly, however, some promising efforts have been started towards
maintaining aspects of the Kunama tangible culture and language. Two primary schools
are launched for Kunama mother tongue education, and the researcher visited the one in
T’abiya Lemlem. The Kunama culture Museum in Shiraro town can be mentioned as

exemplary for collecting and introducing the Kunama cultural artifacts.
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1.2.4.1 Intangible Heritages

The most notable intangible cultural attributes of Kunama include, conflict mitigation,
rites of passage, folk-dances, naming tradition, cooperative group work, hunting
tradition, marriage and death ceremonies, traditional games, literary traditions and
traditional clan administration system. Since the researcher is unable to get a first hand
data about the recent status of the Kunama traditional festivals in Eritrea, most of the
information used to describe the cultural practices is adapted from a recently released
paper by ®anonymous authors. However, the descriptions of most of the traditional
festivals have been crosschecked with the studies of Tronvoll (2009) and Lussier (1997)
that are relatively recent works. The similarity of the information obtained from the
anonymous paper and that of Tronvoll (2009) clues that Tronvoll might have
interviewed the authors in Shimelba refugee camp, in Ethiopia. In what follows, Some of

the intangible heritages are overviewed:

sanganéna ‘bone reconciliation’

This is a uniquely Kunama traditional conflict mitigation system, which has been
practiced among the society to solve higher conflicts that arise due to blood feud. The
mediators, sagganéné, are used to be elderly Kunamas who are well known, respected
and honored by their overall activities in a particular Kunama community. The system
rebuilds peace and harmony between the culprit (murderer) and the innocent (murdered)
parties, on a win-win strategy. The mediators do this by imposing the murderer to pay
indemnity, often in kind (animals), to the victim’s family. If the culprit cannot afford
this, any member of the clan has to pay the compensation. During the fieldwork, an
elderly consultant told me that if someone fails to pay the compensation, other members

in the same clan, even those in Eritrea, have to pay for the damage.

8 Young Kunama intellectuals from Shimelba refugee camp (in Ethiopia) released on the web, in 2011.

°Tunga Areru is an 83 years old Kunama from Shiraro town.
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ana ila ‘the cutting of hair’

This is a rite of passage performed when the young Kunama boys have reached a certain
age and declare as they “brought up” into “adulthood” (Alexander, 1982). Until that
time, the young Kunama boys are known as gaifafna ‘carriers of a distinctive hair style’,
which symbolizes adolescence. Gathered by various elders, from different villages and
accompanied by many of the young Kunama who have already passed through that ritual
and therefore known as anfiira ‘young adult’, the gaifafna are led to the ritual places
and through training and tests are brought up to adulthood, with which they also drop
their gaifafna hair style and status. Tronvoll (2009:128) emphasizes, “Passing this ritual
is crucial for Kunama boys, as it prepares them for adult responsibilities, like getting
married and grants them access to further cultural rites and events.” Consequently, in the
very event, “Elders collectively accompany groups of boys (from 10 to 100) to the sites
of worship, where they are instructed on cultural ethics, moral stature, traditions and

discipline” (Ibid).
takkva~

Tukka is a recognized traditional festival meant for “show” and “entertainment” and held
every two decades. The celebration lasts for a year accompanied by dramatic
performances of the Kunama bravados combined with young Kunama men, wearing
animal’s skin, covering their faces with the heads of these animals, and imitating the
movements of those animals. On this very day, the Kunama people from all over the
Kunama land participate, and the known Kunama dance, ana, is played all day long and
the Kunama traditional beer, aifa, is freely served for all. Circumcision of Kunama girls
and introducing Kunama boys into the Kunama cultural ways make a part of the tukk“a~
festivity. With regard to the time cycle, Tronvoll (2009:128) puts, “twice every decade

(in the ninth and tenth years) the tu ka ritual is celebrated.”
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kundura

Kundura is a feast mixed with prayers, worship, blessings and dances, so it has both
cultural and religious purposes. In this annual celebration, young Kunamas, from many
villages of the district, perform folk dances by blowing horns themselves. The village
elders, traditional leaders, give orientation about the culture and pass cultural knowledge

to new generations, along with blessings and pieces of advice (Tronvoll, 2009).
Jatta

This is also a feast celebrated only to show endurance, courage and bravado of young
Kunama men. In this festival young men dance wearing only local pants, which are
forbidden, but they would instead deliberately wear and challenge chief of the event,
Jatta manna, an elderly man who would punish the culprits, whipping them on their
naked upper bodies. The more the upper bodies of the young men bleed, the more cheers

do they get from their female admirers.
indoda

It is a prayer festival held before the main rain season. The ritual begins by the pleas of
the Kunama communities to the chiefs of the rain, pora manne, and give presents for the
chiefs, in compensation for the prayers they elevate to God, anna. The chiefs, as to

Tronvoll (2009:128), pray for rain and protection of the forthcoming harvest.

kowa

Kowa, as to Alexander (1982), is a cooperative group work among the Kunama society
and is commonly practiced during harvesting times and when any member of the
community is building a house. In my field visit, I have known that the kéwa is still
practiced, at least, among the Kunama Shukre community.

mindososa”

This, as to consultants, is the Kunama naming ritual, in which community elders give

names to newborn Kunamas.
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Despite Kunama’s rich cultural attributes, the available Kunama literature across a
longer time span, since the arrival of missionaries to present-day Eritrea, depicts that
these traditions are endangered if not vanished through time for various factors. Of all,
the worst scenario is reported after the Ethio-Eritrea war (1998-2000) when the Kunama
fall under political suppression, suspect and continuous attack by the regime, with the
pretext that the Kunama’s sympathy to the Ethiopian government. As a result, the
Eritrean regime took over the places where these cultural events were held and changed
them to military camps and farming areas owned by Tigrinya speaking investors.
Besides, such gatherings of the Kunama are targeted to arrest and forcefully recruit the
young Kunama in to the armed forces, under the cover term of national service. In
relation to their cultural performances, the Kunama reflects another important concern is
the treatment of the sagganene, conflict mediators, by the Eritrean regime. Tronvoll
(2009:129) puts this fact as,

The Kunama accuse the central authorities of undermining the position of the Sanga-

Na 'ne in Kunama society, having prohibited their role as ‘peace-makers’. The targeting

of traditional authority among the Kunama has forced many Sanga-Na'ne to flee to

Ethiopia, or to renounce their ritual practices. Consequently, it is argued that intra-

Kunama conflicts have been on the increase, since their traditional mechanisms of

conflict resolution is banned; and due to lack of trust, few Kunama view government
sanctioned conflict resolution mechanisms as an alternative.

Similarly, among the Kunama Shukre of Ethiopia, most of these cultural festivals are
abandoned. The isolation of the Shukre Kunama community from the main Kunama
tribe, in Eritrea forces them to identify with the major Tigrinya speaking people.
Consequently, the Shukre community tends to leave some of the well-known cultural
traits of Kunama behind. According to an '“elderly consultant, the modern jury replaces
the sagganéna that the Kunama believes it to be above all forms of court procedures.
Though he indicated that this custom is still practiced in Eritrea, the scenario of the
Kunama, in Eritrea, does not seem to verify his conviction. In effect, the researcher tried
to record the simulated version of the sagganéna ritual, but the output is not used for

documentation because of its poor verbal input. Among the Kunama Shukre, some of the

'® Tunga Areru an 83 year old Kunama from Shiraro town.
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surviving cultural practices include kéwa, ana koila and minddsésa ~ though the

researcher did not get the chance to attend any of these.

1.2.4.2 Tangible Heritages

The Kunama have also been known for having a variety of tangible cultural attributes,
such as, cultural ornaments and dressings, musical instruments, foodstuffs, household
utensils and handcrafts. The researcher had the chance to visit the Kunama culture
museum in Shiraro town and was able to record the available artifacts for
documentation. The museum is a recent phenomenon and is meant to preserve Kunama
traditional artifacts and introduce them to the new generation as well as to visitors and
researchers. Even though the museum is still on establishment and more work is waiting,
the initiative taken by the local administration is promising to maintain some of the
assets of the Kunama and has to be appreciated. '' A native Kunama, in charge of
managing the Museum, told the researcher that more has to be done to establish the
museum fully, but they begin to collect different cultural materials from members of the
Kunama community, as free gifts and on pay. Some of these artifacts are described

below while the video data is annotated and documented.

The artifacts are organized into four major types based on their uses among the Kunama,
these are, ornaments and dressings of both female and male, household materials,
hunting and farming tools, and musical instruments. (For the detail, refer to the

annotated digital archive)

Traditional ornaments and dressings of the Kunama

The use of the ornaments and the dressings are identified across sex and social status.
Unmarried women and men can wear the afarada ‘bracelet’ on their lower arms. It is
often made of bronze, silver or gold. As to the museum guide, the bodyguards of King
Bazen, who is believed to be a native Kunama, were used to wear this bracelet. This is

another way of justifying their originality to Aksum.

11 . . . . .
Bahre, chairmain of T’abia Lemlem, is from Shiraro town and was one of my consultants.
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The colorful ornaments are known by a general Kunama name, dada ‘bead’, which can
be worn by both sexes, around their necks and feet. However, depending on the shape of
the beads, each of these has its own name and are also be specified for women and men.
The first type of bead is, taja pé:la ‘dog’s tongue bead’, named after the shape of every
single bead that looks like a dog’s tongue. Only females wear it on their necks. The other
type, kanina dada ‘pill bead’, is named after the shape of each bead looks like a pill; and

dada paggara ‘gravel bead’ looks like fine grains of stone.

In addition, keluma dada ‘bead of honor’ is men only, especially, the red bead is a
symbol of heroic deeds and honor. Thus, only Kunama war heroes, brave hunters and
honored guests wear this bead. Its name, /kéluma dada/ [kélimdada], considers that it
belongs to an honorable guest, ké:la ‘guest’ and dada ‘bead’. Women wear the other

type, mindedada ‘foot bead’, on their feet above the heel.

Moreover, some of the traditional clothes of Kunama that belong to female and male
members are karbita™ ‘women scarf’ and tagita/barnata/kabélla ‘Kunama male hat’.
Kunama males wear this hat during festivals and farming activities to protect from the

sun.
Traditional household utensils

The Kunama are good at handcrafting and have uniquely their own household utensils,
which are used for a range of household purposes and as means of income for a family.
The first one, doka ‘water cooler’, is a water cooler and can also be used for cooling
their traditional beer, aifa. It is made of a strong grass called raffia. As to the museum
guide, the doka plays a vital role in the lives of the Kunama people and can better
replace a refrigerator. The basket like material is generally referred as /[i'na~ da:da7
[findada ] ‘winnower’ or salanbéma. This is made of the raffia grass and used to
separate fine grains from chaff. It has different sizes, while the largest is known as

kokka, the smallest one is f4la.

The other utensils of the Kunama are those used to filter and drink their traditional beer,
aifa. They used to filter their traditional beer by a funnel like object called, lakad3a

‘filter’. The traditional cups are of different sizes and used for drinking water and the
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traditional beer. These are sokana and féféra, made of the hard cover of a gourd plant.
The former is similar to fikina that is commonly used for the same purpose among the
rural community of Tigray and Amhara; therefore, its name is supposed to be borrowed
and adapted to Kunama. However, the Kunama sokana is large and serves for sharing
one cup among a group at the same time, especially when drinking aifa. This tradition is
a way of expressing harmony and closeness while the same tradition is common among
the Gumuz people, another Nilo-Saharan group. The latter is smaller and appropriate for

one person.

The last two household tools of the Kunama worth describing are finna ‘mat’ and
sangada ‘traditional carrier tool’. The first is made of the raffia grass and used for
sleeping and decorating their houses, like a curtain. Besides, they used to sell this mat to
the non-Kunama, who are used to build small coffee shops, as commonly observed in
Shiraro town. The second material, sangada, can be considered as a brand item of the
Kunama and helps to carry water, grain and goods. Mostly women and children are in
charge of transporting grain, drinking water and other portable goods to and from the

market.
Traditional musical instruments

The Kunama harp, kankala/abangila ‘Kunama lyre’, is different from the one
commonly used in other parts of Ethiopia. Unlike the ordinary five-string lyre, the
Kunama lyre has only two strings, as to an '“elderly consultant, and is similar with the
BTikurir harp. The other musical instrument is the Kunama flute, fonfora, which is

found to be similar to the ordinary flute that is used in Northern Ethiopia.
Traditional hunting and harvesting materials

It has been introduced above that the Kunama has a hunting tradition, which is
considered as a symbol of heroic deeds among the community, and those who kill a lion

or an elephant are honored to wear the red bead, kéluma dada ‘bead of honor’. Kunama

'? Gidey Turka is a 79 years old Kunama elder from Ela Kunama located in the outskirt of Shiraro town.
" a tribe in Eritrea that are considered to be recent settlers from Nigeria, and denied recognition by the
Eritrean regime (Tronvoll, 2009).
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males use traditional spear, masa, for hunting, digging and defending themselves from
an enemy. One edge of the spear is very sharp and is referred as manda, which is
designed to be used for hunting wild animals while the other edge is meant for simple
farming activities. The other instrument is named béla ‘whip’ and is used to urge on

oxen during ploughing.

1.2.5 Livelihood

The Kunama, Thomson (1983), are an agro-pastoralist ethnic group who lives on
cultivating sorghum, millet and sesame, the latter as a cash crop, and raising cattle, goats,
sheep and camels. Tronvoll (2009), on his part, indicates that they largely live on
sedentary agriculture. The Kunama Shukre group mostly lives on similar activities like
the main tribe in Eritrea, such as, cultivation of crops and raising different animals.
Besides, the researcher has observed female members of the Shukre community while
selling handicraft products in Shiraro town. Berhane (2011) explains that 90% of the
Kunama in Ethiopia lives on agriculture and the rest 10% leads their lives on handicraft.
However, '“an elderly Kunama consultant told that they also raise goats and cattle. The
Kunama Shukre area is lowland, bushy with extensive grasslands and a very hot

temperature.

1.2.6 Social System

Two important things are commonly mentioned in relation to the Kunama social
organization. The first is their matrilineal family relationship and is uniquely of Kunama.
As to Tronvoll (2009:112), “Kunama is the only group in Eritrea where descent is
recognized through the maternal line.” Accordingly, a child is a member of the Kunama
society only if his or her mother is Kunama, and relatives are only recognized on the
mother's side i.e. each Kunama is the relative of his/her mother and not of his/her father.
Consequently, they have used the term ‘relative’ to describe such close relationship that
ties the different members to one’s mother side (Thomson, 1983). This system might
have helped the Kunama to preserve their identity from total diffusion that could be

caused by inter-ethnic marriages. During the fieldwork in Shiraro town, a secondary

" Fantay G/egziabher is a 73 years old Kunama from Shiraro town
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school teacher, from a ">‘Tigraway’ mother and a Kunama father, told that though he
speaks Kunama well, he has been denied Kunama membership. The form of denial is
reflected through alienation and depriving sense of belongingness. As a result, he was
not willing to work as a consultant. Though the researcher had known Kunama men
married to women of other ethnic background, he has not been informed about a

Kunama woman married to a man from other ethnic background.

The other fact concerning the Kunama social system is their clan based social structure.
The first form of classification considers geography (district) and/or dialect, and mainly
knows four main groups, Kunama-Aymassa, -Barka, -Marda and -Tika. However, this
form of grouping in the existing literature does not consider other Kunama communities,
mainly due to lack of information or geographical isolation. For instance, the Kunama
Shukre that is directly related to this work has not been often mentioned in the few
available literature, mainly for lack of information or studies on this isolated group at

large.

On the other hand, the most notable clan based social structure of the Kunama refers to
kinship. In this, all Kunama inevitably belongs in one of the four clans: Gumma,
Kalawa, Semma and Shiwa. In the Marda dialect, the names of the four clans are Gurma,
Karawa, Serma and Shurua, respectively (Qornelios, 1988 and Berhane, 2011). The
variation in the names of the clans is accounted to be dialectal. This form of grouping, as
to the elderly consultants, considers only blood relationship and precludes the parameters
of dialect and district. As a result, all of the consultants told the researcher that to which
clan they belong. Nevertheless, the elderly consultants invariably remark that the clan
division does not imply social hierarchy and believe that all Kunamas are descendants of
the same Kunama ancestry. Alexander (2002), a native Kunama anthropologist, reflects
that Kunama often disregard outsiders’ views that impose social strata and national
boundary remarks. Likewise, the present consultants do not seem comfortable with
references that have nationality connotations, such as, Eritrean Kunama and Ethiopian

Kunama. They simply consider these references as a difference of geographical location.

> A Self referent name for Tigrinya speaking people.
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Consequently, throughout this paper, care is taken to address them by the common name

Kunama or by the names of the dialects.

1.3 The Sociolinguistic Situation
1.3.1 Number of Speakers

The Kunama is one of the minority ethnic groups in Eritrea, which is estimated to
number between 50,000-140,000. On the other hand, the population size of the Kunama
fluctuates across various reports, as Eritrea conducts no national census based on ethnic
category (Tronvoll, 2009). Based on the 1996 report of the Eritrean government, the
number of the Kunama in Eritrea, among other ethnic groups, is shown to be 64,000
(Woldemikael, 2003:120), as cited in Tronvoll (2009:113). The latter report seems
conservative in view of the estimated number of the Kunama people before half a
century. For example, (Thomson, 1983) reported that, in 1969, the official number of
Kunama was 70,000. The Ethnologue reports the number of the Kunama in Eritrea to be
142,000. In account to the considerable differences among the reports, it is difficult to
arrive at a plausible figure. Tronvoll (2009) associates the conservative reports of the
Eritrean government to the regime’s repressive policy of minority groups that especially

targets the Kunama, for historical and political reasons.

The number of the Kunama Shukre population, in Ethiopia, is by far less than the
Kunama population size in Eritrea. The 2007 National Census of EPRDF reported the
Kunama population size in Ethiopia to be 4,860. Haftay (2011) indicated the number of
Kunama Shukre to be around 6700 and noted that this figure does not include those who
are in Shimelba refugee camp. He again specified that 3010 Kunama live in Tahtay Addi
Yabo Woreda, and 3000 of those live in K’afta Humera Woreda while the rest 600
Kunama are believed to live in different urban areas along with the Tigrigna speaking

people, in Tigray, and other parts of Ethiopia.

The present study, based on the statistical figure obtained from the public relation bureau
of Tahtay Addi Yabo Woreda, shows that the total number of the Kunama in the
mentioned Woreda is 2437, 314 male led households and 293 female led households. In

view of those 3000 Kunamas living in K’afta Humera Woreda, the total population of
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the Kunama in Ethiopia is estimated between 5000-6000, which is closer to the number

provided by Haftay (2011).

Finally, it has to be known that due to the plight and exclusion of the Kunama by the
Eritrean government, a considerable number of Kunama are in exile from which more
than 2000 Kunama are found in Shimelba refugee camp, in Ethiopia. According to the
CORC (2007) report, the Kunama refugees make the second highest number, in the

refugee camp, next to the Tigrinya speaking Eritreans.

1.3.2 Bilingualism and Tendency of Language Shift

A statistical figure that shows the exact number of monolingual and bilingual Kunama is
not found. Based on the oral sources, of the present study, most of the Kunama Shukre
living in Tahtay Addi Yabo Woreda including Shiraro town are bilingual in Tigrinya.
Monolingual Kunamas are found in some remote villages, such as, Ird Woyane and
Medabe. The researcher visited the monolingual Kunama living in Medabe, which is a
1:30hrs on foot distance from the town of Shiraro and straddles to the Eritrea border. In
view of the status of Tigrinya as the official language of the region, and the isolation of
the Shukre community from the main Kunama tribe after 1991, bilingualism, to this
minor group, might not be an issue of further thought. The Kunama use Tigrinya for
everyday communication in schools, market places and government offices (Haftay,
2011). In reference to Hassen (2011) and the present fieldwork observation in the same
area, the Kunama'’s state of language (L;) proficiency, language use and code-switching

behavior are overviewed in the following paragraphs.

Language proficiency: Majority of the Kunamas are proficient in listening and speaking
both the Kunama and Tigrinya languages. However, by age group, while the old
generation, above 36 years old, has high proficiency in Kunama than in Tigrinya, the
vice-versa is shown to be true for the young generation, which signals language loss of

the younger generation in Kunama (Hassen, 2011).

Language use: Kunama is used around the home environment among family members
and neighbors; whereas, outside the home area, Tigrinya is highly used and more vital at

the local market, in governmental institutions, mass media, in education, for religious
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activities and in social gatherings. This is an indicator for tendency of language shift on
the part of the Kunama. The situation seems critical in view of the status Tigrinya as the
language of wider communication in the Kunama area and the region as a whole. Hassen
(2011:138) stipulates, “Language shift towards Tigrinya on the part of the Kunama

speech community is apparent since the language used in the region is Tigrinya.”

During the fieldwork that was conducted in the same study area, code-switching
behavior was observed on the part of the consultants. When they narrate stories, it was
needed to remind every of the consultants to say things in Kunama, repeatedly in the
middle of their talks. To my knowledge, they mix codes unconsciously and seemingly
consider it as a normal language use behavior and a way of identifying themselves with

the majority Tigrinya speakers.

Accordingly, state of language shift is apparent in the Kunama community, particularly
on the part of young members (Hassen, 2011). Hassen (2011) analysed different
indicators of language shift tendency, such as, Language proficiency (L; and L),
Language use, Language attitude and Code-switching, based on samples selected from
Shiraro town, T’abia Lemelem and Addi Goshu. Each of these indicators is again
checked across different variables, namely, sex, age, level of education and place of
residence (urban and rural). The study found that, except for language attitude, the
results from the rest of the indicators more favors Tigrinya than Kunama, which
therefore enables to conclude that tendency of language shift is apparent among the
Kunama Shukre community. Hassen (2011:146) predicts, “Since most members of the
Kunama speech community have low economic status, they are more likely to shift

towards Tigrinya to improve their livelihood.”

Other indirect manifestation of Kunama identity diffusion is observed vis-a-vis some of
the endangered traditions. For instance, one of the well noticeably endangered traditions
is the abandonment of native Kunama proper names, which have been replaced by
Tigrinya proper names. Among the 13 consultants, only two persons were found with

Kunama native proper names. More surprisingly, even the age-old ones have non-native
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names and this extends to the names of their fathers’. Thus, it has been long since the

Kunama tends to identify to the norms and values of the Tigrinya speaking people.

1.3.3 The State of Endangerment

Many factors have to be taken into account to label one’s language and culture as
endangered. Number of mother tongue speakers, especially the newborn ones, politico-
geography, attitudes of speakers towards their language, place of the language in media
as well as political and historical suppression are among the major benchmarks.
Accordingly, to give a clear picture of the Kunama language’s state of endangerment, the
researcher tried to review some sociolinguistic variables. For instance, as compared to
the Tigrinya speaking people, the Kunama are minority groups in terms of population in
both Eritrea and Ethiopia, which in turn makes them bilingual in Tigrinya. Besides, the
politico-geography of this people in itself exposed them for different attacks and
alienation, especially which emanate from the Eritrean side. As to Tronvoll (2009), the

reasons for their being under attack by their own government are many.

Firstly, the Kunama geography put them in a politically turmoil situation. Lussier
(1997:441) as cited in Tronvoll (2009:119) put this situation in clear terms “The advent
of Eritrea as a newly created state has put the Kunama in the position of a double
periphery now that the national borders have divided them on the ground.” Secondly,
their hostile relationship, historically, with the Abyssinians (highlanders of Eritrea and
Ethiopia), made them to be a marginalized group. The third factor is the Kunama
military alliance with Ethiopia during the Ethio-Eritrea war has put them under suspect
by the Eritrean government. The last point could be the fertile nature of the Kunama land
attracts the highlanders and made conflict to be more likely. Because of these, the

Kunama in Eritrea are prone to exile, imprisonment and murder.

Moreover, Hassen (2011) and Haftom (2011), in their studies on the Kunama Shukre
prove that most Kunamas use the Tigrinya language outside the home environment, in
schools and for daily communication purposes, and identify themselves with the cultural
practices of the majority Tigrinya speakers. Especially, Hassen (2011) proved that

Tigrinya is more vital than Kunama among the Kunama Shukre community. From the
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account given so far, it seems valid to conclude the Kunama language is endangered and

the values of the people are vanishing.

1.3.4 Language Literacy and Revitalization Efforts

The Kunama language has been into the writing system much earlier since the first
Swedish missionaries arrived in the area in 1866 (Thomson, 1983). The missionaries
were used the Latin alphabet and did many literary works including Bible translation, in
the Kunama language. This was interrupted by colonial Italy, who forced the
missionaries to use the Italian spelling or Roman orthography for Kunama; '°Rev.
Hagner, cited in Thomson (1983:285) described this, “In the Italian time we were forced
to use Italian spelling, and it was a real disaster.”After the end of the Italian occupation,
missionaries were resumed to use a more phonetic variety of spelling, which appeared
more difficult for the ordinary Kunama and even to the educated ones. This time the
Kunama, in Eritrea and Ethiopia uses the Ge’ez alphabet, but information is not found

when exactly the Ge’ez alphabet replaced the former system.

Concerning the Kunama Shukre community, the current situation of language literacy
and mother tongue education is overviewed, in the next paragraphs, based on fieldwork

observation and interview.

The Kunama language uses the Ge’ez alphabet and Kunama mother tongue education is
in its infancy stage. The researcher has visited a first cycle primary school at T’abia
Lemlem, where children are learning in Kunama. Based on an '"informal interview with
one Kunama teacher and the main consultant, they have raised some problems that cast
on the staggering mother tongue education. These include, quality of the teaching
materials, shortage of educated native Kunama teachers and the improper representation
of the language in the orthography being used. Some keen Kunama natives, who are not
well trained in pedagogy as well as those who have backgrounds in other fields prepared

the teaching materials. As a result, they are highly concerned about the quality of the

'® Rev. Olle Hagner, in the late 1960’s was a veteran of 40 years service among the Kunama. He was

responsible for much of the revision of the earlier literary works and his own works later (Thomson,

1883:285).

"7 Kidanemariam teaches Kunama in a primary school at T’abia Lemelem, and Berhane Kegnu, public
relation officer of Tahtay Addi Yabo woreda, was my main consultant.
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materials. The main consultant, for instance, with a diploma in Agriculture was involved
in the preparation of those textbooks, and most others in the material writing team were
at the same educational level. Similarly, almost all Kunama native primary school
teachers, including those teaching other subjects elsewhere in Northwestern Tigray zone,
have only a diploma and have not been given a chance in the summer program. This, in

turn, casts on the staggering Kunama mother tongue education.

The other concern raised was about the unseemly representation of some consonant
sounds and the non-segmental features of the language, in the orthography being used.
The voiced velar nasal consonant segment /1)/, as to the main consultant, is confusingly
represented by a grapheme that obviously stands for a different sound in Tigrinya. In
view of the Kunama being bilingual in Tigrinya, such representation might distract easy
reading on the part of the schoolchildren. The other more important gap noticed in the
orthography is that the suprasegmentals, tone, gemination and vowel length, are not
totally taken into account despite that they are prominent in the language. Though tone

orthography is a demanding task, the issue can make a huge project in the future.

After the fieldwork, the researcher has formally requested the College of Social Sciences
and Languages, at Mek'ele University, to offer a chance for some native Kunama
teachers in the summer program. And he justified that this project is community based
and will be extended after the completion of the study. Interestingly, the college again
formally requested the Regional Education Bureau and got a positive reply. Presently,
five Kunama primary school teachers have been attending the summer degree program at
Mek'ele University. It is hoped that these teachers will add a lot to the language

maintenance effort in general and the Kunama mother tongue education in particular.

1.4 Previous Studies on the Kunama Language

In this section, the earlier linguistic analyses on the Kunama language in general and any
of the dialects in particular are reviewed. This helps to situate the present study in the
context of the existing studies on the language, and thereby to start from the more
concerning gap. As one of the least studied Nilo-Saharan languages, the available studies

on the Kunama grammar in general and the phonology in particular are limited and
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incomplete. In view of the considerable number of dialects, the existing studies are far

less than the expected.

1.4.1 Published Works

Even though the earliest publications on the Kunama language were contributed a
century and half ago by the Swedish Evangelical missionaries, the researcher has not yet
find any of those for review. As a result, the present study mainly confined to assess the
later studies, especially those after the early 1970°s while some of the other earlier works

will be overviewed as cited in recent publications.

1.4.1.1 Early Descriptions of the Kunama Language

The earliest descriptions of the Kunama language, as indicated in (Fatima, 2003), are
that of P. Englund (1873), a Swedish missionary, who published an article on Kunama
grammar entitled, “Ett litet prof pa Kunama-Spraket”, and the work of Reinisch (1881),
an Austrian professor, who contributes an excellent grammar description of the Kunama
language. The first study was acknowledged for adding much for the quality of the latter
paper, as the author himself puts, “the small but very useful booklet of P.Englud had
been very helpful” (Tegner, 1884:114) as cited in Fatima (2003).

The other contribution within this time bound is a Bible translation, in the Kunama
language, by two missionaries J.M. Nilsson and August Anderson in the in the 19"
century from 1898 until 1910’s (Fatima, 2003 and Thomson, 1983). Besides, Anderson
(1907) further published ethnographical articles on the Kunama people, in the time
range, aforementioned. '®The translation works were used as vital data sources for later
studies like that of Thomson’s (1983), who describes the Kunama phonology and noun
phrase. He used 200 sample sentences from the revised versions of the translations,

especially from Tabbila Lelida (Thompson, 1983:285).

According to Thomson (1983:285), the flaws in the literary works attributes mainly to
failure to indicate vowel length, stress and tone as well as the defect to establish

consistent system of consonant length. These shortcomings, as to Rev. Olle Hagner,

'® For further information about the earlier translations and literary works see Thomson (1983).
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were caused by their use of the Italian spelling system, as imposed by the Italian regime,

which he described, “It was a real disaster” (Thomson, 1983:285).

The other earlier study on the Kunama grammar is “Grammatica della Lingua Cunama”
by Giuseppe-Fermo da Castelnuovo del Zappa (1938), the Capuchin Mission to the
Kunama. Thomson (1983:285) referred this work to be “pre-linguistic”, which might
seem for the author’s use of the classical Latin style, which suppressed Kunama
constructions that do not fit into this framework, and the “Italian spelling conventions.”
Despite this, Thomson (1983) owes much debt for the work as having richer data and
guesses that the Barka dialect was the focus of that study.

1.4.1.2 Later Descriptions of the Kunama Language

The later descriptions on the Kunama language can again be viewed in two perspectives:
those that solely dedicated to the Kunama language, and the ones that viewed Kunama in
the ambit of Nilo-Saharan classification, by presenting comparative notes on the lexicon
and grammar of the language. '’Studies of the latter type include, Greenberg (1963,
1966, 1971), Bender (1975, 1976, 1983 and 1997), Ehret (1989, 2001), Blench (1995). In
these works and probably in more other editions, the Kunama language and people are
mentioned while the major portions are devoted to issues of Nilo-Saharan classification,
based on limited data from earlier studies of Kunama. However, Bender, in his later
publications of the Nilo-Saharan classification (1996, 1997 and 2000), provides his own

Kunama data and gives more information about the ethnography of the Kunama people.

Therefore, critically reviewed are those studies that are devoted to the description of the
Kunama language. These include, Connell et al (2000), Bender (1996), Thomson (1983,
1989) and Tucker and Bryan (1966). The assessment mainly looks into the central foci of
the studies, the major findings and the noticed gaps while specific issues will be cited in

the body of the analysis whenever found necessary.

'* A review of those studies on comparative linguistics and Nilo-Saharan classification is not presented in
a separate section. Information and findings, if there are, are mentioned in this thesis when they are
found relevant.
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Connell, Hayward and John Abraha (2000)

This article, “Observations on Kunama Tone”, is entirely devoted to investigate the tonal
system of Kunama, based on Barka data. It presents phonological and phonetic

discussions on the basic tones of the language, and the surface melodies.

Accordingly, Kunama is a register tone language whose basic tones are level. It has a
rich tonal inventory with three level tones (High, Mid and Low), three falls (HM, HL
and ML) and a rise (MH), which give the language a seven-way potential to combine its
level tones. The present study adds LH and LM rising contours and additionally posits
complex combinations of contours surfacing on adjacent syllables. Thus, the tonal
inventory of Kunama (Shukre) is enriched with three level tones, three falls and three
rises. Tone plays lexical and grammatical roles in Kunama; whereas, the study does not
come across an evidence for lexically prominent stress. The study focuses on the Barka
dialect but claims that the findings could work for the Marda dialect too, with regard to
tonal phenomena. The study indicated the absence of the low tone on monosyllabic
words, but the present study has analyzed the low tone on similar contexts. On
monosyllabic words, however, all the three distinctive tones are often realized in raised
pitch ranges as compared to the tones surfacing on polysyllabic contexts. The present

study has tried to treat the phenomena in terms of pitch height scaling.

The study has indicated issues for further inquiry and remarked that, “much more
remains to be explored regarding Kunama non-segmental phonology” (Connell et al,
2000:33). Other clearly stated gaps for future studies include grammatical tone, tone in
the verb phrase, tone in derivational morphology, for instance, in compound noun
formation and pitch scaling. Connell et al (2000) explained the latter, “Unlike West
African tone languages, with three level tones, the Kunama tonal system exhibits
interesting differences that could add a lot to our understanding of tonal phenomena”.
The present study has treated some of the suggested issues, such as, grammatical tone in
derivations and pitch scaling. The more specific findings of the study will be cited in the
main body of the analysis when they are found relevant. Overall, this study is found to
be the first work that gives full attention to Kunama tone and makes a breakthrough to

the proper treatment of Kunama tone, which the present study has benefited from.
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Bender M. Lionel (2001)

This is Kunama-English wordlist where lexical entries are marked for tone including
non-final fallings, which Bender (1983) in his editorial comments to Thomson (1983)
has reflected that the falling tone would be restricted to word-final position. In line with
this, Bender (1996) also recognizes other prosodic features for Kunama, for example, the
marking of stress that goes to the extent of marking two degrees of stress. The present
study does not treat stress but confirm the presence of phonetic stress, which sometimes

conditions extra duration on underlyingly long vowels.

Bender M. Lionel (1996)

It is with this particular study that Bender describes the Kunama language, including its
phonology, morphology, syntax and prosodic features, by using Marda data. He reviews
earlier assumptions of his own and that of Thomson (1983 and 1989) about the Kunama
language, particularly of its prosody. The study starts by presenting preliminary
information on the language and gives lexical and grammatical data in situating Kunama

in the Nilo-Saharan languages family tree.

He posits 19 consonant phonemes and 5 phonemic vowels with an equal number of
longer counterparts. The present study posits 18 consonant phonemes for Kunama
Shukre while the glottal fricative sound is posited as marginal. The study presents
diphthongs and indicates the possibility of triphthongs, which the present study identifies
the potential triphthongal contexts. In this work, Bender reconsiders his first view that
the phonology of Kunama is straightforward, and explains Kunama to be different, in
many of its features, from other Ethiopian languages. Unlike the Semitic languages that
are rich in sets of ejectives, the Cushitic in implosives and the Omotic in retroflexes,
Kunama has none of these. Besides, different even from other Nilo-Saharan languages
that are rich in interdentals or vowels, Kunama is different. Bender (1996) gives
recognition to Kunama suprasegmentals: vowel length, gemination, stress and tone. He
marks two level tones, High and Low, and a falling tone, and two degrees of stress.
Against his earlier view, in his editorial comment to Thomson (1983), non-final falling
tone is also analyzed, which therefore gives recognition to the credence of Kunama tone,

and expects a rich tonal inventory for Kunama. As to him, the divergence of Kunama can
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also be attributed to its immense potential and deviant features of its non-segmental
phonology, which especially goes with its tone and ‘stress’ as well as its morphology;

the first one is suggested for further inquiry.

The greater portion of the paper is devoted to describing Kunama morphology. Unlike
the commonly known Afro-Asiatic verb classification, prefixes and suffixes in Kunama
divide verbs into two conjugational types that are lexically distributed and very unlike
the Afro-Asian aspectual use of the prefixes and suffixes. In addition, he stipulates that
Kunama adjectives have the same forms as the nouns, which, therefore, are considered
under the same nominal sets. Moreover, he describes Kunama’s rich pronominal system,
singular, dual and plural number as well as inclusive-exclusive pronouns though this
feature is also found in other Nilo-Saharan languages, for example, Nyimang of East
Sudanic. Finally, Bender (1996) observes that Kunama shares the SOV-type syntax of
the Ethiopian Afro-Asiatic languages and has lexical influences from Semitic and
Cushitic languages. To sum up, this volume, apart from the issues reviewed, gives

sample texts with free translations and the language map of the Kunama area.

Thomson E. David (1983)

Among the later works on Kunama, Thomson’s analysis is found to be exhaustive with
regard to the segmental aspects of the language. His article, “Kunama Phonology and
Noun Phrase”, basically focuses on the Marda dialect but provides data from Barka,

Ti:ka and Aymasa, thereby making lexical and grammatical comparisons throughout.

He posits five phonemic vowels (i, e, a, 0, u) with an equal number of longer counter
parts (ii, ee, aa, oo, uu), and provides two diphthongs, au, ia, which the second has
phonemic status. Besides, his consonant inventory comprises of 19 consonants
phonemes, but his description to some of these consonants is different, in some respects,
from that of Bender (1996), which will be mentioned in the related portions of the
present study. The study also brings evidence for vowel harmony in verb conjugation

where /u/ causes the change of /i/ to [u] (Thomson, 1983:289).
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With regard to suprasegmentals, he analyzes contrastive gemination, stress and tone, of
which stress is mentioned to play only lexical meaning contrast while the two have
lexical and grammatical roles. However, he questioned the phonemic status of vowel
length and correlated length to stress. The present study, rather, analyzes distinctive
vowel length in unstressed context. Whereas, Thomson (1983:289) provides evidence for
stress without vowel length, in verb prefixes, 'antike ‘he saw me’, 'aantike ‘he saw us’,
for which the present study analyzes a low tone on the first and a high tone on the second
but not stress and length. Consequently, he recognizes two level tones (high and low) but
the tone marking is observed on fewer words, and only the high tone is marked with
acute accent. Instead, the marking of stress is consistent, and the syllable preceding a
geminate is usually stressed. He tends to treat vowel length and tone as stress. In
contrast, the present study have analyzed tone, vowel length and gemination as
prominent both in the lexicon and grammar, but prominent stress is not attested though
stress is beyond the scope of the present study. Overall, Thomson (1983) describes
Kunama segmental phonology and noun morphology in detail, but comparatively he
gives only a limited room to the analysis of prosodic phonology, in general and tone, in

particular.

Thomson describes the noun morphology in much detail, addressing both inflectional
and derivational typologies. In the first, number, gender, possessive constructions and
different cases as well as compound noun formation, nominal phrase and nominal
sentences are well discussed. Nominal sentence structure and their transformed structure,

such as, affirmative, negative and interrogative, are also treated.

Thomson (1989), in his subsequent study on “Kunama verb system”, did not resolve the
confusion that correlates vowel length to ‘stress’. He marks “normal tone’, “high tone”

and “tone rise”. The normal tone, as to Thomson (1989), refers to the low tone.

Tucker and Bryan (1966)

This article presents a 12-page grammar sketch of Kunama based on data from an earlier
study by Stevenson. It analyzes lexical and grammatical stress and tone. They mark

stress and three level tones (high, mid and low). This study is one of those who posit
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three level tone heights, and the other study with the same proposal is that of Connell et
al (2000). The present study has also posited the same number of distinctive heights.

1.4.2 Unpublished Works

The unpublished studies, except that of Banti and Nikodimos (1994), are B.A senior
essays and M.A theses conducted at Addis Ababa University. While all of the senior
essays focus on the Marda dialect, for the only reason that their sole informant,
Nikodimos Idris, was a speaker of the Marda and a student of Addis Ababa University
by then, the two theses target the Shukre dialect, in Northwestern Tigray of Ethiopia.
Most of these studies posit 19 consonants phonemes and five phonemic vowels with an
equal number of longer counterparts. Each of these is critically reviewed in the

subsequent paragraphs.

Angesom Abadi (2012)

This is the most recently written MA thesis on the syntactic relations of Kunama
(Shukre), which is also the focus of the present study. The study is structured in four
chapters, of which the first presents brief notes on the language and the people. In the
main body of the paper, thorough explanation is given to case marking, different ways of
marking possession and constituent order. Accordingly, he identifies two core cases,
nominative and objective, and describes the others as peripheral. The grammatical
marking of the two core cases is optional, for which constituent order is rather used, as
an alternative way of marking syntactic relation in Kunama. Besides, Angesom discusses
lexical possession, pronominal possession, where the order of the possessor and the

possessed varies accordingly, kin term possession and predicative possession.

With regard to supra segmentals, the study indicates the lexical and grammatical
prominence of stress and tone. Two tones, High and Low, are rarely marked but the
markings are indicated to be temporal, except for the grammatical ones. Whereas, he
marked stress consistently and is indicated to be grammatically distinctive. However, my
data does not suggest an evidence of grammatical stress. Similar to most previous
studies, tone gets only marginal attention, and whose markings are inconsistent and have

not been done throughout. Up to the reach of the present researcher, this study has been
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found to be the only available linguistic analysis on the Shukre dialect. All the remaining
earlier studies focused on the Marda and a few on the Barka dialects; therefore, it can be

concluded that dialectology in Kunama is still an unexploited area for linguistic inquiry.

Hassen Nuru (2011)

This M.A thesis is a sociolinguistic survey of the Kunama Shukre and particularly
assesses “the state of language shift”. The study follows a quantitative analysis and
explores different sociolinguistic variables that are core indicators of language shift
tendency. These includes: Language proficiency, Language use, Language attitude,
Code-switching behavior and language maintenance efforts, and each of these variables
are checked across age group, sex, place of residence (Urban and Rural), and educational

background.

Concerning Code-switching behavior of the Kunama, the study observes that during
conversations outside the home area, the Kunama frequently mix Kunama and Tigrinya
languages with each other. This is similar to the present fieldwork observation conducted
in the same area. The present researcher was expected to remind the consultants
repeatedly to go back to Kunama while recording conversations; they frequently mix

Tigrinya in the middle of their talks.

Generally, the study concludes that, except language attitude, the rest of the variables
highly favor the Tigrinya language, so the state language shift is described to be apparent

among the Kunama community, in Ethiopia.

Nikodimos Idris (1987)

Nikodimos is a native speaker of Kunama Marda and studies on “Kunama sentence
structure” for his senior essay, at Addis Ababa University. This is the first exhaustive
analysis of Kunama grammar by a native Kunama. In addition to Kunama syntax, the
study provides much information on Kunama ethnography and geographical setting. His
role as the only key consultant, by then, for almost all of the studies (senior essays) at
Addis Ababa University makes him the state-of-the-art in the study of the Kunama

language. Though the central focus of the present study is the phonology of Kunama,
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some of the related points discussed by Nikodimos are overviewed in the following

paragraph.

Against the previous researches conclusive remarks that -y and -e are the only plural
morphemes, he noted that these two serve for words ending in nominalizer -a only, and
true of the “dual” morpheme -me. However, for words that end in -e or other vowels
than —a, the “plural” morpheme is -ay and the “dual” is -am. Nikodimos specifies the
distribution of phonologically conditioned allomorphs of the “plural” and “dual”
morphemes of Kunama. The present study does not prove the same number suffixes
except that —a and —e are the singular and plural morphemes, respectively. The dual

person is marked by gemination while taking the plural suffix vowel.

On the other hand, an important gap in this study is the marginal attention given to the
suprasegmentals, especially to tone. Nikodimos remarked the prominence of tone in
Kunama, “basically Kunama is one of those languages that do not have the possessive
form “of” or the verb “to be”, and makes up for this lack mainly by ‘tone’.
Consequently, a slight mistake in the tone might transmit a wrong message with bad

connotation”. Some examples from Nikodimos (1987) include:

mu:sata ‘The dog of Musa’
mu:satad ‘Musa is dog’
marid ana ‘The hair of Mary’
marid ana ‘Mary is hair’

Nikodimos is also the first mother tongue speaker to argue that Kunama is primarily a
tone language, but he does not mention stress at all. He identified three tonemes, rising,
falling, level, and indicated the possibility of combining rises and falls, but he does not
mark tone throughout the study. Truly, this gap does not refer only to Nikodimos, as
John and Klaus (1998:28) contend, “It is a peculiar tradition of East African

comparativists to shun tone analysis.”
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The present study attempts to check the tonal marking of copula vs. genitive by
recording one of the minimal pairs, cited by Nikodimos (1987), with three consultants. It
is true that the high tone marks copula and the mid tone identifies the genitive, both
heights surface on the terminal vowel, but in the former Kunama speakers additional
insert a boundary pause while the latter has been said at once so that the terminal vowel

undergoes deletion. For Nikodimos the contrast is due to high vs. low tones.

Brutawit Fekadesellasie (1984)

Brutawit writes her senior essay on “a comparative analysis of Kunama and Ambharic
segmental phonemes”. The study predicts the major errors, which a native Kunama
would commit when s/he speaks Ambharic, by comparing Amharic vowel and consonant

phonemes that are not found in the Kunama sound system.

Meseret Tesfaye (1983)

The other senior essay is written on “Kunama (Marda) Verb Inflections”. Under verb
inflection, it covers classification of verbs into pronominal prefixing and suffixing, root
verbs into consonant beginning and vowel beginning. Besides, she treated
morphophonemic changes, particularly vowel deletion, vowel fusion, syllable deletion of
compound verbs and allomorphic variation. In line with verb inflection, the study
concludes that Kunama (Marda) verbs inflect for person, number, tense, imperative and

jussive mood, but not for gender because gender is lexically marked.

Seyoum Mekuria (1983)

This senior essay addresses “Morphophonemics of Kunama Nouns and Adjectives”,
focusing on the ‘Marda’ dialect. It explores inflectional and derivational morphology of
nouns and adjectives, where the morphophonemic processes are discussed. Inflections of
nouns for number, gender and case, derivation of nouns from verbs and adjectives, and
derivation of adjectives from nouns and verbs are the main discussion points.
Accordingly, he identifies inflectional affixes for number and case, and allophonic
variants of these, and explains vowel deletion, gemination and epenthesis, as the most

common morphophonemic phenomena in Kunama.
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Tefsehet Lemma (1982)

Tefsehet studies on “Noun Morphology of Kunama” for her senior essay, at Addis
Ababa University. She focuses on the Marda dialect for the only reason that her
informant, Nikodimos Idris, is a speaker of Marda. Nikodimos was the only informant
for most of the researchers working on the Kunama language at Addis Ababa University
by then. She organizes the main part of her essay in three major sections: inflection of
nouns, derivation of nouns, formation of compound nouns and some possessive
constructions. In account to these, there is no phonemic ways of marking gender. Gender
is lexically marked, and tone is explained to be prominent in marking gender, as cited

below:

hakima ‘doctor’

hakima darka  ‘female doctor’

As to Tesfhet, a mid-tone on the second example changes the meaning into ‘wife of the
doctor’. However, the present study does not show the role of tone in marking
grammatical gender, but in similar contexts tone rather distinct genitive vs. copula.
Besides, in possessive constructions tone marks number of the possessor. Generally, she
observes distinctive lexical tone only as a substitute for inflectional affixes, but tone

marking is not done at all and no mention is made about other suprasegmentals.

Aster Zewdie (1981)

This senior essay is on “Kunama Phonology” with a focus on the Marda dialect. The
phoneme inventory in this study consists of 19 consonants and 5 vowels. Among the
prosodic features, the study briefs vowel length, gemination and tone. She posited three
tone heights, High, Mid and Low, with a few minimal triplets, but no mention of stress.
This is different from Thomson (1983) who presents two level tones and lexically

contrastive stress.
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1.5 The Present Study

1.5.1 Why Kunama?

Two sensible reasons are considered to describe the Kunama language: (a) state of
endangerment, and (b) explicit and implicit gaps in previous analyses. The first reason
upholds the critical situation of the Kunama culture and language. A considerable
account is presented throughout the preceding sections about the historic and continual
plight of the Kunama tribe due to in and out powers. To make things worse, the main
Kunama tribe in Eritrea has been put under serious political suppression, which includes
detention, killing and fleeing, by the current Eritrean regime (Tronvoll, 2009). This
scenario escalated after the Ethio-Eritrea border conflict, 1998-2000 (Ibid). Their land
has been grabbed, places of cultural and religious events are changed to military camps
or else owned by others (Ibid). Even though the Kunama situation is far beyond saving
their language and culture, this study is meant to contribute some linguistic facts that

would help towards maintaining the language.

The current state of affairs of the Kunama Shukre community is different from those in
Eritrea. In Kunama Shukre, at least, some works have been started towards revitalizing
the language and the culture. However, the complete success of the steps taken in
revitalizing the language and conserving the other attributes of this isolated community
cannot be viewed out of the discourse of the main Kunama tribe, in Eritrea. After the
1993 independence of Eritrea, the Tigray Kunama group is isolated from the main
Kunama tribe so that they tend to identify themselves with the majority Tigrinya
speaking people. This in turn has been reflected in all forms of identity diffusion, which
particularly is reflected by tendency of language shift to Tigrinya, especially on the part
of the new generation. In view of such factors and the small population size of the

Shukre group, describing and documenting the language is worthwhile and a priority.

The second reason for studying Kunama is derived from the gaps in previous works on
the language. Bender (1983) stipulates that the Kunama language is one of the little
studied languages under the Nilo-Saharan phylum and has longer been considered as a

language isolate. Besides, almost all of the linguistic inquiries so far mainly focused on
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two dialects, Marda and Barka while Kunama has eight dialects. In spite of this, the non-
segmental phonology of Kunama, in its broadest sense, has been given a marginal
attention, and the debate over the status and size of the suprasegmental features is still
open for investigation. In view of the many dialects and the possible variations among
these, only little has been known about the Kunama language, in general and the dialects,
in particular. To make things worse, the present researcher has known only one linguistic
description presented on the morphosyntax of Kunama Shukre. Therefore, the rational of

the present study is mainly derived from the two main reasons discussed above.

1.5.2 Aim and Expected Contribution

The focal objective of this study is to describe the segmental and non-segmental
phonology of Kunama, and to document an annotated corpus of some cultural traits of

the people. In order to achieve this goal, primary data was collected in three-round
fieldworks.

The outcome of the study is assumed to have the following contributions:

= Kunama, in general, and many of its dialects, in particular, are least studied and
not well documented. This study, therefore, will contribute to the exploration and
maintenance of the linguistic facts of Kunama (Shukre) and can serve as a
reference for the development of Nilo-Saharan linguistic inquiry as well as the
linguistic erudition at large.

= Comparative linguists, so far, unanimously mentioned that the shortage and/or
the absence of linguistic data on the Kunama language as well as on many of its
dialects, especially almost nothing is available on the Kunama Shukre dialect, has
contributed to the unsettled debate over the classification of Kunama, at micro-
level. Previous studies have commonly used data from Marda and Barka, and to
some extent from Aymasa and Tika dialects. In account to this, the present study
is hoped to fill the data gap, and may further trigger dialectology.

* This study is conducted in the realm of Documentary Linguistics, so it also

overviews and exposes some of the non-linguistic facts of the Kunama people.
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This, in turn, will encourage and provide initial information for future researchers
from other fields to explore on the Kunama language and ethnography.

= Mother tongue education in Kunama (Shukre) is in its infancy, so the outcomes
of this study will help to enhance the staggering language maintenance effort vis-
a-vis amending the orthography, teaching material and dictionary preparation.

= Above all, since the Kunama Shukre community had my consent to get a copy of
this paper, it will motivate them to play the primary role in the language

revitalization works that already have been started.

1.5.3 The Research Context and Scope

This study is conducted in the realm of documentary linguistics, and its goal is to
produce a linguistic description and a documentation of culture informed corpus. The
description part covers the analyses of segmental and suprasegmental phonology. The
segmental phonology analysis covers the description of consonant and vowel sounds,
syllable structure and phonotactics, morphophonemics and phonological adaptation of
loanwords. The analysis of the non-segmental phonology includes the description of
consonant gemination, vowel length and tone, both in the lexicon and in phrase level
grammar. Nevertheless, stress is beyond the scope of the present study. The
documentation part looks into an annotated corpus of texts that include the names of the
cultural artifacts of Kunama, recorded during the visit of the Kunama culture museum,
and short tales. Since the study is carried out to earn an academic degree, a standard

documentation is not expected.

Since the political status co between Ethiopia and Eritrea does not allow the researcher
to make a choice among the Kunama dialects, the Kunama Shukre dialect becomes the
default target of this study. In Ethiopia, the Kunama community mainly lives in two
Woredas: Tahtay Addi-Yabo and K’afta Humera, located in Northwestern Zone of the
Tigray regional state. Though Data was collected in the former woreda, two of the

consultants were from the latter.
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1.5.4 Methodology

In this section, the methodological preliminaries that have been considered in data

recording, transcription, description and documentation are explained.

1.5.4.1 Ethnographic Research Method

Ethnographic field method is used to obtain the necessary data, as this method of data
collection is believed to do better to achieve the objective of this study (linguistic
description and corpus documentation). I was not there to simply record and analyse
speech segments, so first [ had tried to establish a dialectical relationship between the
community of speakers and myself. By participating in the routines of their daily lives, I
was able to build trust with most of the consultants, and thereby to understand the use of
their language from their point of view. To this end, Franchetto (2006:183) stipulates,
“Ethnographic information is a crucial component of any language documentation. If the
wider goal is not simply to collect texts and a lexical database, but also to present and
preserve the cultural heritage of the speech community, then ethnographical information
must be linked to the linguistic data and its annotation and analysis.” Accordingly, three

types of data are collected in the field, as discussed in the next subsection.

1.5.4.2 Data Domain

A field-based documentary corpus and data for grammar description, as to Himmelmann
(1998), cited in Lupke (2010:62), can be obtained from three different “communicative

events’:

A. Observed Communicative Events (OCEs) where the only influence of the researcher is
(ideally) their presence.

B. Elicitations (Es) being communicative events heavily influenced linguistically by and
only created for the sake of the researcher such as word lists, paradigms or
acceptability judgments.

C. Staged Communicative Events (SCEs) occupy a middle ground between OCEs and Es.
They are prompted or staged for linguistic purposes, but often use non-linguistic
prompts such as pictures, video clips that consultants are asked to sort or describe, or
games they are invited to play and describe. Their linguistic structure is less likely to
be influenced by the researcher than that of elicitations.
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In account to this, 1500 items wordlist, and 2 hours of semi-controlled phrases and short
sentences, from the communicative events in type (B and C) above, and 10 hours of texts
from type (A), were recorded. Besides, 49 minimal sets that show a minimum of two-
way and a maximum of five-way contrast were selected from the main wordlist and re-
recorded from the main consultant, with an extra care taken of sound quality. Since this
study is on lexical phonology and phrase level grammar, the linguistic description in this
paper benefited much from the wordlist (B) and from the phrases and short sentences
(C). Lupke (2010) suggests elicitation (B) and staged communicative events (C) to be
vital and help to get series of fauna and flora taxonomies as well as paradigms (nouns
and verbs). Besides, he underlines that conventional data gained only from OCEs
(narratives and procedural texts) are not adequate to provide enough samples of the
speech community’s linguistic practices. However, for the main analysis, many insights
have been obtained from the recorded texts that encompass personal stories, folktales,

conversations, historical narrations, descriptions, blessing, cursing and praising.

The other types of data used in this study are video and photographs. They are used to
document some aspects of the Kunama Shukre socio-cultural and socio-economic
activities, such as, traditional houses, vegetation/crop types, cultural materials, cultural
dresses and pictures of community members. The role of photographs in language
documentation (Austin, 2013) includes, to give graphical explanation of names of plants,
animals, traditional goods and materials, illustration of the geographical environment of
the field, illustration of people met in the field, illustration of the setting of recording,

and as part of the metadata.

1.5.4.3 Data Collection Tools

Wordlist prompts, notebooks and audio-visual equipments were used to capture every

conversation during the elicitation task.

1.5.4.3.1 Wordlist Prompts

Lexical items were elicited by using SIL African Comparative Wordlist and Swadesh
basic vocabularies. Before the main fieldwork, the English prompts were translated to

Tigrinya, particularly to the common variety used in Western and Central zones of
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Tigray region because the Kunama used to speak this variety. Though the researcher has
a good knowledge of Tigrinya, three native Tigrinya speakers who are original to the
aforementioned variety were participated in translating the wordlist prompts. Words that
lack appropriate Tigrinya equivalents were elicited by means of extended verbal
descriptions and non-verbal prompts. Besides, field notebooks were used during
unplanned elicitations that were triggered by spontaneous communication with a native
Kunama. The data collected in this way includes, names of traditional household utensils
and native speakers’ reflection on any Kunama issue. The notebooks were highly
important to keep metadata entries: the consultant’s biodata, date and place of recording,

discourse genres and any commentary given by speakers.

1.5.4.3.2 Audio-visual Equipments

Audio and video recorders were used as main data capturing tools and both are SONY
branded. The audio recorder was mainly used during lexical elicitation and interviews
while the videotape was used to record context based texts, cultural materials, the
topography and the overall setting of the Kunama area. When needed, pictures were

taken by using the video recorder.

1.5.4.4 Fieldwork and Language Consultants

The main fieldwork was conducted in three rounds in a period of two years (2014-15).In
all trips, a total of 13 Kunama native speakers were met for lexical elicitation, text
recording and for interview. In order to soothe the bureaucracy, things were prearranged

during a preliminary fieldwork.

1.5.4.4.1 Preliminary Fieldwork

It was conducted in Mek'ele, the capital city of Tigray regional state, in April 2014. First,
a formal letter was obtained from Mek'ele University, addressing Tahtay Addi Yabo
Woreda administration and confirming that the mission of the fieldwork is only
academic. Besides, to reach the Kunama community easily and to get the required data,
some people, who are originally from Shiraro and live in Mek'ele and others who had
been to the Kunama area before for research and official duties, were contacted. By

doing so, it was possible to get a facilitator and the names of prominent native Kunamas
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who can better help in the field. Had it not been for this preparation, the main fieldwork
would have been unsuccessful. As the Kunama area is a buffer zone that converges on

the Eritrean boarder, free movement is unlikely for a stranger.

1.5.4.4.2 Main Fieldwork

The main fieldwork was conducted in Tahtay Addi Yabo Woreda, in three rounds. The
first round was in Shiraro town, from 15-21 of June 2014. During that short visit, |
introduced myself to the key consultants and *’my facilitator, and recorded the first 100

lexical items and arranged an appointment for the second round fieldwork.

The second round fieldwork was from 7 October-19 November 2014. Most of the lexical
and text data were collected during this visit to Shiraro town and three areas in T’abia

Lemlem: Ela Kunama, Geza Mek’er, and Medabe.

The last fieldwork was conducted in August 2015 after writing the phonology. It was
conducted to elicit additional paradigms of phrases and syntactic constructions, and
thereby to substantiate the description of grammatical tone. It was conducted in Mek'ele,
after the first five native Kunama (primary school teachers) had joined the summer
degree program, at Mek'ele University. The required data was recorded from *'two of
those students, within two consecutive days. They are from Addi Goshu area of K’afta
Humera Woreda, where a section of the Kunama Shukre community lives. The main
areas of the Kunama Shukre community and the field sites are shown, in (Figure-2),

below:

2% Ato Merzu Nigusse is a Tigrinya speaker and was my facilitator. He is a local militia, popular in the area,
especially among the Kunama community. Merzu was born in Shiraro and lived his whole life in Shiraro.
?! Dagnew Shintli and Ashebir are Kunama native primary school teachers. They are among the five
native Kunamas who got the first chance of the Summer degree program.
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Figure 2 Map of the Kunama Shukre areas and main field sites

Speakers were selected by three parameters: being Kunama native, how long they live in
the area and inclusive of different age groups. Both younger and elder native male
Kunamas were included. Unfortunately, a female consultant was not found for lexical
elicitation, except one elderly woman who participated in text recording. Ultimately, 13
native consultants were participated during the recording of all forms of data. The 1500
items wordlist was mainly recorded from three male native speakers from Shiraro town.
Ato Bahre is a 35 years old man and chairperson of Tabial Lemlem; Abboy Fantay
G/egziabher is a 73 years old man, who lives on farming, and Berhane Kegnu is a 39
years old man, who was the public relation officer of Tahtay Addi Yabo Woreda. He has
been my long time consultant; even after the fieldwork, we had much through repeated

telephone conversations.

Berhane has a diploma in Agriculture, and he is a well-informed and well-versed
Kunama speaker who has been playing a major role in the revitalization project that
starts Kunama mother tongue education. As part of the main wordlist, 49 minimal sets
were re-recorded from the main consultant (Berhane). The wordlist was finally cross-

checked with Abboy Fantay, who had also participated in text recordings. This elderly
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man provided the Kunama ordinal and cardinal numbers and was the only one, among
other consultants, who is able to count up to one million. Along with this, Abboy Fantay
was recorded for more information, for example, about the Kunama calendar, i.e. the
way of counting seasons in the year and days of the week. Many lexical items that other

consultants did not know or remember were elicited from him.

The remaining eight consultants who were participated in a range of text elicitation and
in the recording of the simulated sagganéna are above 65 years of age. Three of those
including the elderly woman are from Geza Mek’er, five kilometers from Shiraro; one of
them is from Shiraro, and the rest three are from Ela Kunama, in the outskirt of Shiraro

town. All of the consultants are mentioned by name in the acknowledgement.

1.5.4.5 Transcription, Annotation and Linguistic Description

The audio data is first converted to .wav format by using the Audacity 2.0.6 Software
(http:// audacity.sourceforge.net/) while the documentation video data is edited and
produced in MPGE4 format by using Adobe Premiere Pro CS6 version 6.0.0 (319
(MC:264587)). Since both formats are compatible with ELAN, the audio and video data
were easily handled for transcription and annotation. The audio data was arranged by the
consultant’s name, date and place of recording. This was helpful, especially during the
acoustic experiment, to arrange the stimuli contexts and the measurement figures

obtained from each speaker.

The 1500 items wordlist, 2hours of controlled phrases and sentences were transcribed in

ELAN4.8.1(http://tla.mpi.nl/tools/tla-tools/elan/). This software can accommodate

integrated multimedia data, so transcriptions are always available for lasting use.
Accordingly, the segmental and supra-segmental transcriptions were repeatedly checked.
The wordlist is transcribed in two tiers, one for transcribing the Kunama words in IPA,
and the other for transcribing the Tigrinya equivalents in English orthography. Tone is
conventionally marked on each syllable vowel. Both Phonemic and phonetic
transcriptions were done as cited in the body of the analysis while the annexed version of
the wordlist is in phonemic transcription. The segmental and non-segmental phonology

of Kunama (Shukre) is described based on the wordlist, controlled phrases and short

47


http://tla.mpi.nl/tools/tla

sentences. Besides, two acoustic experiments were carried out: the first is an
instrumental analysis of vowel quality, and the second is an instrumental analysis of
fundamental frequency (pitch). The outputs of both experiments are used to substantiate

(or otherwise) the impressionistic analysis with instrumental data.

A 30 minutes length video corpus is annotated in ELAN 4.8.1. The annotation consists
of the names of Kunama cultural artifacts that were recorded during visiting the Kunama
cultural museum, and sample short tales recorded from five Kunama elders. The
annotation is multi-tiered consisting of five tiers: IPA transcription of native utterances,
word break, morpheme break, word and morpheme glossing and English free translation
with commentaries on the cultural artifacts. The multimedia document along with the
source video file and the metadata is submitted for archival, as part of the paper work. It
gives a good picture or explanation of the Kunama tangible cultural heritages that have

been overviewed in §1.2.4.2 above.

1.5.5 Organization of the Dissertation

This dissertation is structured into nine chapters. The first chapter introduces the present
study the Kunama language, aspects of the people’s lives, critical review of previous
studies and the present study. Chapter 2 and 3 describe consonant and vowel sounds,
respectively. In these chapters, vowel length and gemination are discussed along with the
segmental phonology. While syllable structure and phonotactics are illustrated in chapter
four, chapter five presents phonological and morphophonological processes. The sixth
chapter observes the phonology and phonetics of tone in the lexicon. Chapter 7
illustrates the prominence of grammatical tone as well as the form and behavior of tones
in the tonal processes that have been analysed in phrase level grammar. Chapter 8
illustrates the phonological adaptation of loanwords. The last chapter summarizes the

main findings of the study.
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CHAPTER TWO: CONSONANT SOUNDS

2.0 Introduction

This chapter presents the description of consonant sounds based on impressionistic
analysis. It is organized into four main sections. Section 2.1 gives the present study’s
proposal of phonemic and phonetic consonants inventory. Section 2.2 discusses the
phonemic status of the consonants. Section 2.3 details phonological and phonetic
discussions on all consonant sounds and shows the distributional pattern of each. Section
2.4 provides evidence for lexical and grammatical gemination. Although gemination is

an issue of non-segmental phonology, it is discussed in this chapter for convenience.

2.1 Consonant Inventory

Previous studies, such as, Aster (1981), Tefshet (1982), Seyoum (1983), Meseret (1983),
Thomson (1983) and Bender (1996) have commonly proposed 19 consonant phonemes
for Kunama (Marda). On the other hand, differences, concerning the place of articulation
of some of the consonants, are noticed between Thomson (1983) and the rest, especially
Bender (1996). Thomson describes /k, g, 1, h/ as palatals, /d3, tf, [, p, j/ as alveo-
palatals, whereas, Bender (1996) contends /k/ and /g/ to be velars, /h/ post-velar and /d3,

tf, [, n, j/ palatals.

The present study posits 18 consonant phonemes for Kunama (Shukre) while the glottal
fricative consonant /h/ is claimed to be marginal. This is due to its rarer distribution, lack
of a minimal pair and irregular distribution that shows its tendency of replacing the
voiceless velar plosive /k/. The latter phenomenon suggests its occurrence as post-velar
[kh]. Besides, two labialized velars [k¥] and [g*] have been analyzed as allophonic
variants of the basic velar plosive consonants. Other phonetic consonants that show
irregular distribution and vary across speakers have been recorded, namely, a voiced
alveo-dental plosive [d], and a voiced bilabial fricative [B].The details of the nature of
these segments will be discussed in forthcoming sections. Generally, the present

proposal of consonant inventory is different from the previous proposals in its size and in
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its description of articulatory place of some consonants. The latter is apparent as

compared with that of Thomson (1983).

In the consonant inventory given below, in (Table-2), square bracket enclose allophonic
variants; the question mark denotes the marginal status of /h/, and the parentheses
embrace the phonetic consonant that has been found to be frequent but has been
considered as a phenomenon of the Kunama voiceless velar weakening tendency. The

shaded row indicates the missing of voicing in the fricative series, in Kunama.

Table 2 The Inventory of phonemic and phonetic consonants of Kunama

Bilabial Labio- Alveolar Palatal Velar Post- Glottal
dental plain labialized velar
Vd b d g [o7]
Plosives
Vi t ko [k (kY
Nﬂ.sals m il Jl I.]
Vd
Fricatives
VI f S [ h?
Vd d3
Affricates
V1 Tf
Laterals T
Vd 1
Semi-
vowels Vd W ,]
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2.2 Phonemic Status of Consonants

In this section, contrastive data will be presented to show the phonemic status of
consonants. The consonants are contrasted first by their similarity in place of articulation
and keeping manner of articulation to be different. Second, they are contrasted by their
similarity in manner of articulation while articulatory place is kept different. Some of the
contrastive examples given in (1-18) are near minimal pairs and this is due to a
distributional gap. On the other hand, word-final contrast is absent for all consonants as
all words in Kunama end in vowels, for instance, citation forms are nominals ending
with the terminal vowel /a/. The phonemic status of the alveo-lateral liquid /t/ is
determined by a word-medial contrast only at it does not occur word-initially. Besides,
the word-medial contrast of the two semi-vowels /j, w/ is dubious as they often glide to

make part of a vowel sequence in this position.

Contrasting examples by Place of articulation

/bl, Im/, /], Iw/
Word-initial Word-medial
(1) ba ‘dance (traditional)’ (2) aba‘r 1aba ‘dry out, wipe off
ma ‘tooth’ ama ‘this’ *]lama ‘razor’
fa ‘burying’ kafa™ ‘feces’ lafd ‘maize’
wa ‘eye’ kawa “flour’ lawa ‘think’

/d/, 1tl, I/, s/, Ir/, N/
Word-initial Word-medial

(3) da ‘returning’ 4 2

ta” ‘slaughter (animal)’ ata ‘opening (v), leading’

na ‘drinking’ ana ‘udder’
sa ‘giving’ asa ‘dig’
? ara ‘white’
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b

la ‘transplant

In, Iff, 13/, 1tfl, 15/

Word-initial

(5) na ‘meat’

Ja ‘to be born’
?
tfa ‘to die’

ja ‘beating (a person)’

19/, K/, Iy/

Word-initial

(7) gada ‘travelling’

kada ‘crossing (river)’

nada ‘food’

/bl, 14/, g/, It/, Ik/

Word-initial

(9) bada~‘thigh’

dada™ ‘separating’
gada ‘travelling’
ta:da ‘carving’

kada ‘crossing (river)’

(8)

ala™ ‘lizard’

Word-medial

6 ?

aja ‘old (not new)’

ad3a ‘running’

atfa ‘medicine’

aja ‘dream’

Word-medial

taka ‘know’

?

Contrasting examples by manner of articulation

taga ‘threshing-floor’

aga ‘navel’

?

ana ‘possessive suffix’

Word-medial

(10) daba ‘lake’
dada ‘bead’
daga ‘begging’
data ‘thing’

?
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suida ‘sleep’
s0ga ‘chest’
?

su:ka ‘village, country’



/m/, /n/, In/, Iy/
Word-initial
(11) ma ‘tooth’

na ‘drinking’
na ‘meat’
na ‘eating’

11, Isl, Iff
Word-initial
(13) fada ‘throw’

sada ‘poison’
Jada ‘occasional’
/dzl, 1tf/
Word-initial
(15) dzula ‘saliva’
tfula ‘world’

Irl, N/

(17) pera ‘lie (n)’
né:1a ‘tongue’
Iwl, ljl
Word-initial
(18) wa ‘leaving off’

ja ‘beating’

Word-medial
(12) fima ‘tail’

Jina ‘vagina’

?

Jiga “thin’

Word-medial

(14) kofa ‘pus’
kosa ‘cough’ (n)

kofa ‘hunting’

Word-medial
(16) adsa ‘running’

atfa ‘medicine’

Word-medial
kora ‘suck’

kola ‘defending
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fara ‘plunder (a town)’

fula ‘crunch’



(? distributional gap, and *loanword)

The open spaces (as denoted by the question marks) in the minimal pairs given above, in
(1-18), should not imply that that particular consonant phoneme does not occur word-
initially or —medially. Instead, they indicate the lack of examples for that particular
consonant phoneme that fit into the context of the minimal-pairs or —triplets for the rest

of the consonants therein.

2.3 Description of Consonants

In the preceding section, the consonant phonemes are contrasted in identical
environments as arranged by similar articulatory features. In this section, the
distributional pattern of each of the consonant phonemes and their phonetic realizations
are presented with reference to the following and preceding vowel phonemes. This again
helps to explore and specify the phonological environment, where some of the consonant
phonemes occur with a different phonetic realization. The consonant phonemes are

arranged by manner of articulation for convenience.

2.3.1 Plosives

The plosive consonant phonemes in Kunama are /b, d, t, g, k/. In the plosive series,

Kunama lacks /p/. Each of these is described below with examples.

/b/ [b] is a voiced bilabial plosive occurring in word-initial and -medial positions
following or preceding all vowels. In rare cases, the voiced bilabial plosive may undergo
spirantisation and realized as voiced bilabial fricative /B/, in intervocalic position. The
fricativized form of the stop, however, fluctuates across speakers and shows less
distribution, so the phenomenon is assumed to be a case of an idiolect rather than to be

an allophonic variant.

(19) /bi:la/ [b1:1a] forest
/béna/ [béna] upper arm
/boba/ [boba] root
/biiba/ [bupa] flower
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/biirdza/ [biird3a] horn (musical instrument)

/daba/ [daba] lake
/di:ba/ [di:Ba] village
/nibira/ [niPira] needle
/dabeda/ [dabeda] to be late
/gadziba/ [gad31ba] face

/d/ [d] is a voiced alveolar plosive and co-occurs with all vowels. Besides, it has also
been recorded as voiced alveo-dental plosive [d] with one of the consultants. In light of
its variation across speakers, the alveo-dental plosive variant, therefore, is considered as
a case of an idiolect. Previously, Thomson (1983) classified this consonant as an alveo-

dental sound while Bender (1996) described it to be an alveolar.

(20) /digina/ [digina] wedding
/désa/ [désa] liver
/deda/ [deda] child
/doroda/ [doroda] pushing
/diima/ [dima] clay
/daba/ [daba] lake
/bada’ [badd™] thigh
Jwaida / [wada ] full
/tunguda/ [tunguda] pound (V)

/g/ is a voiced velar plosive and has two allophones, [g¥] and [g]. [g"] is voiced
labialized velar plosive that occurs following back vowels as in (21); /u/ and /o/ are the
only occurring back vowels in Kunama. [g] is a voiced velar plosive that occurs
elsewhere as in (22). Earlier, Thomson (1983) described /g/ as palatal while Bender
(1996) classified it as a velar sound. Thomson (1983) has posited the labialized variant
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of the velar plosive as a double sound for Kunama Tika dialect, whereas, the present

study interpreted this to be labialization of velar consonants conditioned by back vowels.

(21) /augga/
/uga/
/thga/
/astiga/
/gugara/
/soga/
/foga/

(22) /girra/
/gégadza/
/gola/

/gudza/
/ga:la/
/tagida/
/igida/

fagiida/

[augga]
[ug“a]
[tig"a]
[astg“a]
[gugara]
[sog“a]
[fog~a]
[gira]
[g8gad3a]
[gola]
[guds3a]
[ga:14]
[tagida]
[igida]

[Gguda]

cat
stone
knee

shoe
trouser
chest

cloth

horn

sword
honey

stick
bellows

to be expensive
surrounding

shake (tr)

/k/ is a voiceless velar plosive and is realized as [k¥] and [k]. [k¥] is voiceless labialized

velar plosive that occurs following the back vowels /o/ and /u/, as can be observed in

(23). [k] 1s a voiceless velar plosive that occurs elsewhere, as in (24), except that /k/

exhibits tendency of weakening in the surface forms of words, as can be examined in

(25).



(23) /'mokka/ ['md:kkva] lion
/fukka/ [Jukkva] bird
/uka/ [uka] urine
/takka/ [takkva] gun
/auka/ [aukva] sweat (n)
/aburuka/ [aburukva] partridge

(24) /kina/ [ki:na] sorghum
/kema/ [kéma] scorpion
/kona/ [kona] hand
/kord/ [kora] suck
/kuta/ [katd™] breast
/makaba/ [mokaba] warthog
/iktma/ [kTma] nail

With regard to the articulation of the voiceless velar plosive /k/, a recurring phonetic
phenomenon has been observed. Kunama speakers have been heard replacing /k/ often
with [kh] and sometimes with [h] regardless of the phonetic environment. The partial or
complete fricativization of the voiceless velar plosive is claimed to be a phenomenon of

velar weakening, as can be examined in (25) below,

(25) a. /ukuna/ [uktina] ~ [uhuna] ear
b. /lakada/ [lakPuda] ~ [lahuda] knead
c. /kawa/ [hawa] flour
d. /kokoba/ [khokPoba]~[k"ohoba] blood

tortoise (of land)

e. /doloka/ [dolokha]

f. /kakupa-t/erara/ [khak"tintfarara] spider
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g. /wiakurd/ [wiaktura] sun

h. /tuka:rd/ [takhi:rd] deep
i. /makala/ [mak"3la] cheek
j. /ékuala’ [akrala™ ] armpit
k. /1akoda/ [lakhoda] chew

In the surface forms of the words given in (25a-k), the voiceless velar plosive is either
partially fricativized, as [k"] or fully fricativized, as [h]. Besides, in (25-a,-b & -d), the
articulation of the voiceless velar plosive fluctuates between [h] and [kh] across the
consultants. The velar weakening tendency noticed on the part of Kunama speakers
might be attributed to the fact that majority of Kunama Shukre speakers are bilingual in
Tigrinya, which is a dominant language outside the home environment. The high
frequency of glottal and pharyngeal consonants in Tigrinya, which have been in frequent
contact with Kunama, seemingly brings about the fricativization of the velar consonant
and can be considered as an introduction of a speech tradition to Kunama. More on this

can be seen in (Chapter 8).

/t/ [t] is realized as voiceless alveolar plosive that occurs in word-initial and -medial
positions preceding and following all vowels. Thomson (1983) described this consonant
phoneme as an alveo-dental sound, but in the present study, no evidence suggests a

dental articulation.

(26) /tita/ [tita] see
/titima/ [titima] narrow
/teda/ [teda] castrate
/tera/ [tera] moon
/toma/ [toma] fire
/tattinad 7 [tattina™ | leprosy
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/tinkufa’7 [tank(fa™] highest point, summit

/taka/ [taka] know
/tamagga/ [tamagga] hare
2.3.2 Nasals

Kunama has four nasal consonant phonemes, namely, /m/, /n/, /n/ and /y/. The

occurrence of each of the nasal consonant is illustrated below.

/m/ [m] is realized as voiced bilabial nasal. It occurs in the environment of all vowels

and in word-initial and -medial positions.

(27) /mintfa/ [mint/a] cut, decide
/minda/ [minda] leg
/mettd/ [mettd] dull
/ména/ [ména] throat, Adam’s apple
/mosa/ [mosa] every
/mula7 [mulad™] pluck (feather)
/makaba/ [mokaba] warthog
/kdma/ [koma] stamp (with a foot)

/m/ [n] is voiced alveolar nasal. Distributionally, it does not occur preceding the high

back round vowel /u/ in word-initial position. Like the other alveolar sounds, Thomson

(1983) described this consonant as alveo-dental.

(28) /ni:da/ [ni:d4] sink (V)
/n¢:na/ [ne:na] mediate
/nékota/ [nokota] marsh
/nabula/ [nabula] grave
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/nauda/ [nauda] picking up

/ana/ [ana] hair
/bobona/ [bobona] nose
/gunuda/ [gunuda] voice

/p/ [n] is realized as voiced palatal nasal sound. In terms of distribution, no example is
found that shows the occurrence of the palatal nasal phoneme word-initially preceding
the back close mid round vowel /o/. Bender (1997:70) described the palatal nasal
phoneme as one of the consonants that cannot be reconstructed in proto Nilo-Saharan
languages. The same fact is revealed in the present study of synchronic Kunama via its

occurrence in all word positions.

(29) /nipa/ [nina] bite
/ne:la/ ['ne:la] tongue, language
/nima/ [numa] hide (tr)
/nana/ [nuna] steal
/na/ [na] meat
/kokona/ [kokona] egg
/kakunpa/ [kakupa] testicle

/y/ [n] is a voiced velar nasal consonant. Formerly, Thomson (1983) described this
consonant as palatal nasal while Bender (1996) contended this to be a velar nasal sound.
With regard to distribution, it occurs in word-initial and —medial positions although in
the latter it shows high frequency of occurrence only as a member of a homorganic
nasal-plosive cluster [ng], as can be examined in (31). This homorganic sequence is
labialized as [ng*] following back vowels, as can be observed in (31). The word-medial

distribution of the singleton velar nasal can be seen, in (30). Besides, no lexical item is
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found to show its co-occurrence preceding the front vowels /i, e/, in word-initial

position.

(30) /nona/
/yuruda/
/mada/
/yana/
/ana/
/éngéna/
/[fina/

(31) /eneénga/
/dzinga/
/angera/
/nangara/
/mangifa/
/angogola/
/angada/
/gdngama/

/abangala/
/sanga/
/angilla/
/bungva’

/ugung“a/

[non“a]
[nurudal
[pada]
[nana]
[ana]
[éngéna]
[fina]
[enonga]
[d3ingd]
[angera]
[nangara]
[angfa]
[angogola]
[apgada]
[gangoma]
[abangala]
[sanga]
[angilla]
[bang~a™]

[ugung“a]
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groan (of dog)
eating
mosquito
possessive suffix
chameleon
thin
mother
threshing (grain)
spy
gravel
branch (of a tree)

brain

to be different
hard

harp

bone

sugar cane
dust

to be naked



/atingva’/ [atpgva™] hyena

In the following paragraph, acoustic evidence is presented to show the difference
between the singleton velar nasal /n/ and the homorganic nasal-plosive cluster [ng],
word-medially. The acoustic analysis compares the average durations of /n/ and /g/
against the average duration of the homorganic nasal-plosive sequence [ng] in word-
medial position. It also examines the spectrograms and waveforms of the unit consonants

and the cluster.

Duration is measured in millisecond (ms) from 16 sampled words and equal number of
repetitions. The average duration of the cluster [gg] and the singleton consonants are
given, in (Table-3) while the raw duration measurement data and the sampled contexts

are annexed.

Table 3 Average duration of /1/, /g/ and [ng] word- medially

Stimuli Word-medial
Average Duration (ms) SD | n
Velar nasal /n/ 83.5 102 | 8
Voiced velar plosive /g/ 65.8 126 | 8
Homorganic nasal plosive cluster [ng] 141.4 403 | 8

n= number of repetitions

The average durations of the singleton velar nasal phoneme (83.5ms) and the singleton
velar plosive (65.8ms) are less than the average duration of the homorganic nasal-plosive
cluster (141.4ms). This implies that the velar nasal sound occurs both as a singleton
consonant and as member of the nasal-plosive cluster in word-medial position. On the
other hand, the average duration of the singleton velar plosive consonant is 65.8ms,
which is less than half the average duration of the homorganic cluster (141.4ms).
Moreover, the average duration (83.5ms) of the velar nasal consonant is longer than the
average duration (65.8ms) of the voiced velar plosive consonant. Besides, the cluster
duration, as can be observed in a sampled context given in (Figure-4), is even longer
than the duration the geminate liquid (a geminated consonant phonetically approximates

duration of two consonants),
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A similar comparison can be made from the spectrograms and waveforms of the sampled
contexts where the three stimuli occur. For instance, the acoustic display in (Figure-3)
below shows that the velar nasal phoneme occurs as singleton in word-medial position of
the sampled context. In this specific context, the duration of /i/ is shown to be closer to

the computed average duration.

RS H] ‘H-HH- H"‘l

[o.oas601 Sigibhe pan 0444950 Socomis OABRHT S

Figure 3 Waveform and spectrogram of /nana/ 'mosquito’

In the words where the velar nasal occurs as a member of the [gg] cluster, it is possible
to trace the spectrograms and waveforms of the nasal and the plosive portions of the
cluster. Although both consonants are voiced, the sonorous velar nasal depicts a darker

spectrogram as compared to the gray spectrogram of the velar plosive.
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Figure 4 Waveform and spectrogram of /aggilla/ 'sugar cane'

Since nasals are sonorous, they reveal darker spectrograms than the obstruents with grey
spectrograms. This indicates that sonorous consonants are produced with more

articulatory power so that they show more intensity than the less sonorous ones, in this

63



case, the voiced obstruents. Concerning this, Ladefoged and Maddieson (1996:116)
depict that “The steady state portion of a voiced nasal consonant is characterized
acoustically by a low frequency first resonance with greater intensity than the other

resonances. The higher resonances have low amplitude.”

Similarly, the waveforms of each unit consonant of the homorganic cluster can be
distinguished via observing the relative difference in the peaks of the respective
waveforms. Although voiced consonants in general are characterized by regular patterns
(periodic waves) of the vocal cord vibration reflected in a waveform, the less sonorous
voiced obstruents can show shorter waveform peaks, i.e. subdued wiggly lines. See the

spectrogram and waveform display of the voiced velar plosive consonant in (Figure-5)

—w.hwﬂﬂwthwwrw*ﬁmmmv
—*r-ﬂﬂ**qkwwwmmh}rmmm

below.
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Figure 5 Waveform and spectrogram of /1aga/ 'land'

As can be learned from the above three figures, the voiced velar plosive sound exhibits
weak vocal cord vibration, as depicted in its waveforms, relative to the nasal sound
regardless of the voicing of the velar plosive consonant /g/. The vocal cord vibration of
the velar nasal /n/ is higher (or longer waveform peaks) than the voiced velar plosive /g/
as nasals are more sonorous than obstruents. Similarly, the voiced velar plosive sound
depicts a greyer spectrogram relative to other sonorous sounds, and this indicates that the
voiced velar plosive consonant is produced with a lesser spectral power (intensity) as

compared to the velar nasal consonant.
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2.3.3 Fricatives

Kunama has three voiceless fricative consonant phonemes /f/, /s/ and /[/, whereas, the
glottal fricative /h/ shows a marginal distribution for which its phonemic status is not
confirmed via a minimal pair. In the fricative series, the language lacks voicing. Each of

these is described below:

/f] [f] is a voiceless labio-dental fricative sound. It co-occurs with all vowels as can be

seen in the following (32),

(32) /i:la/ [fi:1a] rat
/fefena/ [fafana] wing
/fo7ga / [fo7ga ] cloth
/foida / [foida ] whistle (v)
/faita/ [fuita] lung
/fafa’ [fafa™] termite hill
/fanaka/ [fanaka] season, time
/[anfa/ [Jamfa] beeswax

/s/ [s] is a voiceless alveolar fricative. Lexical items with initial /s/ and followed by the

high-close front vowel /i/ have not been recorded.

(33) /séna/ [s€na] grass
/seketa/ [sokotd] shoulder
/soloba/ [soloba] bride/bridegroom
/s0:1a/ [so:1a] virgin
/stiba/ [stba] river
/sada/ [sada] poison
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/asa/ [asa] dig
/kosé/ [kosa] cough (n)

/fl [J] is a voiceless palatal fricative consonant. Unlike the other fricative sounds of
Kunama, the palatal fricative consonant is perceived to be noisier, and even more intense
than the other sibilant /s/. This is similar to Thomson’s (1983:287) description of the
same consonant as, “The Kunama /f/ is more strident than the English one”. In terms of

distribution, this consonant co-occurs with all vowels as in (34).

(34) /fina/ [fina] thin
/fe:be/ [Je:be] ten
/féra/ [Jera] discuss, haggle
/fofa/ [Jofa] hump
/funda/ [Junda] star
/[aba/ [Jaba] stir
/[afa/ [J/afa] wound
/mofa/ [mofa ] mane

The voiceless glottal fricative consonant /h/ is claimed to have a marginal status in
Kunama (Shukre) as it shows defective distribution in the present data. On the other
hand, in some adapted forms of Tigrinya words, such as, /hak’i/ ‘truth’ that is
rephonologized as [haka] ‘truth’, the glottal fricative consonant is retained. Elsewhere,
as can be examined in (35) below, the presence of /h/ in word-initial positions before the

central low vowel /a/ rather is confirmed to be secondary.

(35) a./4ddadoda/ [haddododa] “frighten someone’
b. /auka/ [haukva] ‘sweat (n)

c./4ind7 [haina™] ‘ash’
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d. /ama/ [hama] ‘sweet, taste(n)’
In (35a-d) above, this consonant does not exist in the underlying representation of the
words as understood from deliberate speeches of the consultants.
2.3.4 Affricates
The two affricate consonants of Kunama are /tJ/ and /d3/, as described below.
Itfl [tf] is realized as voiceless palatal affricate. This contradicts to Thomson’s (1983)

description of the same consonant as an alveo-palatal stop. In terms of distribution, the

voiceless affricate does not seem to occur before the front close-mid vowel /e/, word-

initially.

(36) /tfitftfira/ [t[itft/fird] shine
/tfotfa/ [tfot[a] roast
/tfa/ [t/a] death
Nlagatfula/ [logat[ula] world
/utfura/ [utfura] flow
/kotfa/ [kotfa] fight
/watfona/ [watfona] eyebrow

/d3/ [d3] is a voiced palatal affricate. Previously, Thomson (1983) classified this as

alveo-palatal stop. Initially, this consonant phoneme has not been recorded preceding the

back mid round vowel /o/.

(37) /dzira7 [d3ird™] game

/dzigga/ [d3igga] green
/dzendza/ [d3ond3a] placenta

/dzuld/ [dzaila] saliva
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/dzéagaba/ [dzagaba/ potter

/adza/ [4d3a] running

/mudza/ [mud3a] hundred
/andzera/ [andzera] knife
/gadziba/ [gad3iba] face
/gégadza/ [g€gadza] sword
/bddzola/ [bodzola] hunchback
/gadzoda/ [gad30da] praying

2.3.5 Liquids

Kunama liquid consonants are /l/ and /r/.

/V/ 1] is a voiced alveo-lateral sound occurring in word-initial and medial positions, as

can be observed in (38).

(38) /li:da/ [1i:da] antelope
/leda/ [leda] light (fire) (v)
/lobaja/ [lobaja] clear (land for planting)
/ufoda/ [lufoda] convalescent
/laba/ [laba] dry out (cloth)
/ela/ [ela] tree
/gola/ [gola] honey
/mabula/ [nabula] grave
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/r/ [r] is a voiced alveo-lateral sound that never occurs in word-initial position. In word-

internal environment, it occurs preceding and following all vowels.

(39) /tra/ [tira] sew
/durtfa/ [darafa] fat
/ara/ [ara] white
/atoroda/ [atoroda] selfish
/atéréba/ [atoreba] trader
/foroda/ [foroda] sacrifice (for God)
/ora/ [ora] circle (n)
/gu:rd/ [gu:ra] chase

2.3.6 Semi-vowels

Kunama semi-vowels are /j/ and /w/. In word-initial position, they do not tend to make
part of a vowel sequence. Besides, the geminate counterparts of the singleton semi-
vowels do not glide. In word-internal environment, the singleton semi-vowels rather tend
to make part of a vowel sequence; a clear exception to this is observed due to /bia/
‘water’ vs. /bija/ ‘worm’. Consequently, identifying word-medial glides and vowel
sequences in the underlying form of a word seem to be ambiguous in Kunama. Thus, the

issue may require further experimental investigation.

/j/ is a voiced palatal semi-vowel. Word-medially, the palatal semi-vowel often glides to
make part of a diphthong. As a result, for example, [ajla] ‘cow’ and [4jna~] ‘ashes’ are

interpreted respectively as [aila] and [4ind~].

(40) /joke/ [joke] come
/ja/ [ja] beating
/jawa/ [jawa] grinding
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/bija/ [bija] worm

/kuja/ [kaja] sky

/baja/ [baja | bad
/w/ [w] is a voiced labial semi-vowel. In word-medial position, following the low central
vowel /a/, the bilabial semi-vowel often glides to make part of a vowel sequence. As a
result, words like [awra] ‘word’ and [nawda] ‘carrying’ are interpreted as [aura] and

[nauda]. Distributionally, the labial semi-vowel, in word-initial position, is not recorded

before /e, 0, u/.

(41) /wia/ [wia] day
/wida/ [wida] silent
/waga/ [waga] place
fwa/ [wa] eye
/wada/ [wada ] full
/galawa/ [galowad] grasshopper

In addition, the bilabial semi-vowel can be realized as post-velar following back vowels

as has been discussed under §2.3.1 above.

2.4 Gemination of Consonants

The majority of Kunama consonant phonemes, except /d3, r, 1, h/, have geminate
counterparts, and in this language, gemination is word-medial only. Consonant
gemination is prominent both lexically and grammatically though minimal pairs are not
recorded for all consonant geminates. On the other hand, the minimal pair test for
geminated and singleton consonants is not easy mainly for the presence of other
distinctive suprasegmentals in the language (tone and vowel length). Consequently,
surface tone melodies may not be controlled in some of the geminate minimal pairs

discussed in the following section.
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2.4.1 Lexical Gemination

Minimal pairs for germination have been recorded for eleven consonant phonemes /d, t,

k, m, n, f, s, [, t[, l and j/, as shown in (41) below:

(41) a. bada ‘back (body part)’ badda ‘above’

b. kota ‘dress (v)’
c. akama™ ‘incubate’
d. sdkoda ‘hatch’
e. koma ‘to love’
f. ana ‘song’
g. Jina ‘vagina’
h. tafa™ ‘add, increase’
1. kafa™ ‘excrement’
J. susé ‘preparing’

k. kofa ‘giving birth’
1. f4foda ‘decorate’
m. atfa ‘medicine’
n. tala ‘scar’
o. kola ‘defending’

p. 3ja ‘dream’

kotta ‘seat (n)’
akdmma ‘molar’
sakkoda ‘squash, crush’
komma ‘to deny’
anna ‘God’
Jinna ‘traditional mat’
taffa “fasten, bind (load)’
kaffa ‘mud’
stssa ‘co-wife’
'koffa ‘healthy’
faffoda ‘change (currency)’
atftfa ‘corpse’
talla ‘rock’
kolla ‘friend’

ajja ‘no’



As can be examined in the minimal pairs given above, the minimal pairs in (41-a, -b, -c
& -k) do not show the same surface tone pattern so that they can be considered as near
minimal pairs. However, it has been observed that the difficulty of controlling surface
tone patterns on these minimal pairs does not subdue gemination from being primarily
distinctive. Instead, this can be accounted for Kunama being a tone language with

quantity contrast of length.

In the same manner, Thomson (1983:289) provided some lexical and grammatical
minimal pairs for gemination, which some of the pairs equally show stressed syllables on
different positions, for example, ta'ma ‘now’ vs. 'tamma ‘today’. By way of
interpretation, the presence of stress on both entries does not change the fact that
gemination being primarily distinctive. The examples in (42) below are presented to
show the geminate counterparts of the remaining consonants, /b, g, n and w/, for which

minimal pairs have not been recorded.
(42)  gubba ‘bat’
tibbiba ‘straight’
dzigga ‘green’
taggima ‘heavy’
tamagga ‘hare’
kanpa ‘termite’
a-wwa ‘1SG POSS-father’

Previously, Thomson (1983:294) has interpreted a geminate velar nasal consonant, -ny-
in the “headless” possessor suffix —anna-, for the Marda and Tika dialects. In the present
study, however, a geminated velar nasal is not observed and is supposed to be of

dialectal variation.
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2.4.2 Grammatical Gemination

In Kunama Shukre, dual person pronouns are distinguished by gemination as shown in
the following (43).The tonal pattern in the dual and plural forms are the same, and they

are all high-toned in their underlying forms.

(43) Dual Plural

First person amme ‘we two (he and I)’ ame ‘we’ (EXCL) kime ‘we all’ (INCL)
Second person  émme¢ ‘you two’ éme ‘you’

Third person imme ‘they two’ ime ‘they

2.5 Chapter Summary

To summarize, the consonant inventory proposed for Kunama (Shukre) is shown to be
different from previous proposals, in some respects. The first and the main difference lie
on the number of phonemic consonants. While all previous studies suggest 19 phonemes,
this study posits 18 phonemes. The glottal fricative /h/ consonant is claimed to be
marginal, in the present data of Kunama Shukre. Kunama has two labialized velar
allophones and other phonetic consonants, of which the post-velar [k"] is shown to be a
frequent phonetic phenomenon. This phenomenon is interpreted as tendency of voiceless
velar weakening, and which is claimed to be caused by a speech tradition brought into
Kunama from Tigrinya via language contact, word borrowing and Kunama speakers
being bilingual in Tigrinya. Kunama lacks voiced fricative consonants. All consonant
phonemes occur in word-initial and —medial positions, except the alveo-lateral liquid /r/
that never begins a word. All words end with vowels, so word-final contrast is missing
for all consonants; exceptions with final /l/ do exist, rarely. The velar nasal /i/ consonant
happens both word-initially and —medially. In the former, the velar nasal occurs only as
singleton while in the latter position, it occurs both as singleton and as a unit of the
homorganic nasal-plosive cluster [ng]. The word-medial distribution of the two semi-
vowels is dubious, as singleton they often glide to make part of a vowel sequence
(diphthongs). All consonant phonemes, except /d3, 1, 1/, have geminate counter parts.

Gemination is phonemic both lexically and grammatically, and it is only word-medial.
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Overall, the consonant inventory of Kunama is simple both in size and in consonant
types, as compared to other Nilo-Saharan languages of Ethiopia. For instance, Gumuz
has 39 phonemic consonants though 8 of which have questionable phonemic status; it
has uvular, a glottal stop and glottalized-labials, -alveolars and —alveo-palatals (Ahland,

2012). Kunama has none of these.
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CHAPTER THREE: VOWEL SOUNDS

3.0 Introduction

In this chapter, phonological and phonetic discussions are presented on the vowel sounds
based on perceptual and acoustic data. The acoustic study of vowel qualities and vowel

duration will be presented in a separate section.

3.1 Vowel Inventory

Most previous studies, Meseret (1981), Thomson (1983), Testhit (1983) and Seyoum
(1983) posit five phonemic vowels with length distinction. Vowel length contrast in
Kunama seemingly agree all previous studies though some of those has also reported
their suspicion that correlate vowel length with stress. For instance, Thomson (1983:289)
indicated vowel length in his data but parallel underlined that vowel length is
conditioned by stressed syllables. Similarly, an interaction between vowel length and
tone has been observed in the present study, particularly the correlation between contour
tones and vowel length has gained due concern. Nevertheless, clear lexical contrasts are
also found that prove the phonemic status of vowel length. The issue of segment and

tone interaction will be discussed in (Chapter- 6).

In this study, five phonemic vowels, namely, /i/, /e/, /a/, /o/, and /u/, and an equal number
of longer counterparts, /i:/, /e/, /a:/, /o:/, and /u:/, are recorded. Besides, two phonetic
vowels, [o] and [t], are commonly heard in word-internal environment during fast
speeches and in short unstressed syllables. As a result, it is sometimes difficult to trace
among the basic vowel phonemes, /a/, /e/ and /o/, which the schwa is affiliated to.
Despite the considerable distribution of the phonetic vowels, especially of [2], no

compelling evidence is found to count them as phonemes or as allophones.
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Table 4 The Inventory of phonemic and phonetic vowels of Kunama

Front Central Back rounded
High i (1) u ou
High-mid e: e @) 0 o:
Low a a:

* Parentheses enclose the phonetic vowels
3.2 Phonemic Status of Vowels

The following sets of minimal pairs ascertain the phonemic status of Kunama vowels.
Contrasting examples are given based on articulatory criteria. While height of the tongue
(or size of the oral cavity) identifies the vowels vertically as high-close, high-mid and
low, the horizontal position of the tongue or tongue advancement (size of the pharyngeal
cavity) along with the shape of the lips (rounded or unrounded) specifies the vowels as
front, central and back rounded. The fourth distinctive criterion is length of the vowels,
which obviously goes along with the prosodic system of the language but is discussed in

a later section of this chapter for convenience.

Contrasting examples by tongue height

il : a/
Word-initial Word-medial
(1) 1ita ‘house’ (2) nina ‘biting’
ata ‘vomit (v)’ nana ‘stealing’
/el : o/
(3) ¢élla™‘one’ (4) dera ‘tear (tr)’
olla ‘to follow’ dord™ ‘put’
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/al : i/

(5) aja ‘old (not new)’ (6) taka ‘know’

i/a ‘brother/sister’ tika ‘hear’

/al : a/

(7) amma ‘laugh’ (8) tada ‘erase’
imma ‘black’ tada ‘kneel’

/al : lel

(9) aba ‘I’ (10) kala ‘lick’
gba ‘penis’ kela ‘count’

/al : lo/

(11) ara ‘white’ (12) gada ‘moving, going’
ora ‘circle, round’ goda ‘to pour (water)’

More contrastive examples, in terms of the position of the tongue and the shape of the
lips, are given in (13-16):

I : el
Word-initial Word-medial
(13) iba ‘twin’ (14) tira ‘sew’
€ba ‘penis’ téra ‘moon’
o/ : la/
(15) ota ‘uproot’ (16) so:la ‘virgin’ koja “fall (intr)
ata ‘vomit (v)’ sula ‘brown’  kaja ‘sky’

In Kunama, word-final vowel contrast occurs rarely so that minimal pairs are found only
for /a/, /e/ and /o/, as given in (17a-c). In citation forms, /a/ is the only occurring word-

final vowel and /e/ is a plural suffix but can also occur in the basic forms of some
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nominal classes such as numerals. Besides, the other vowels are also found rarely in

some exceptional class of words, for example, in independent personal pronouns and

adverbials.
(17) a.ama ‘this’ ame ‘1PL EXCL’
b. ida ‘going down’ ide ‘again’
c. ba:ra ‘to be poor’ ba‘ré ‘two’
d. aina™ ‘ash’ aind ‘what?’

3.3 Description of Vowels

In what follows, the description of Kunama vowels will be presented in detail with the

distributional pattern of each vowel phoneme and the phonetic variants within words.

3.3.1 Front Vowels

The Kunama front vowels are /i/ and /e/ that occur in word-initial and internal positions.
In citation forms, both are absent from word-final positions. In the grammar, the front
high mid vowel /e/ is the plural suffix in nominals as such it occurs in word-final
positions of verbal conjugation. The front high-close vowel /i/ is also found in word-final

position in some adverbials, for example, /asand1/ [asandi] ‘yesterday’.

/i/ [1] is a front high-close vowel that is produced with the front of the tongue assumes
the highest position, even higher and closer than the back high close round vowel /u/. It
can be realized as high central vowel [i], which is a phonetic variant of the [i] vowel
This phonetic phenomenon is considered as reduction in vowel quality and may happen
when a syllable lacks its prominence in rapid speeches. The examples below, in (18),

show the distribution of /i/ in word-initial and medial positions:

(18) /infa/ [Tmfa] nasal mucus, snot
/iloda/ [iloda] walk, wander
/ibifa/ [ibifa] untie, solve
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/iddira/ [1ddra] courageous, brave

/ifkalla7 [1fkallaT] bag
/ikTma/ [1kima] nail
/li:sa/ [li:sa] heifer
/[1igida/ [[igtda] animal
/nibiréd/ [niPira] needle
/tifoda/ [tfoda] spit
/kibira/ [kibira] patient (adj)
/digina/ [digina] wedding
/kititida/ [kitttida] flying
/aff1/ EN olden times
/sella-s1/ [sellasT] tomorrow

/e/ is a front high-mid vowel. It can be realized as central high-mid vowel [9], in
polysyllabic words and when a syllable gets short and unstressed. The words in (19)

show the distribution of /e/ and its phonetic variant, in word-initial and -medial

positions:

(19) &/ (€] yes
/émala/ [émala] rubber
/eteéngana/ [etengona] fireplace
/éggada/ [éggada] load
/ékkéna7 [ékkana ] first
/g&ra7 [g&ra"] tall, far
ne:la/ [ne:la] tongue
/sesega/ [sasaga] bamboo
/fefena/ [fafona] wing
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/bate/ [baTa] two
/salle/ [salle] four

However, in citation forms, the occurrence of [e] in word-final position is confined to
some class of nominals, such as, cardinal numbers. In some words, for example, /pé:la/
['ne:la] ‘tongue’ and /pé:rd/ ['peira] ‘lie (n)’, the long /e:/ vowel can be heard as the
more open [¢] vowel due to the extra length conditioned by the stress on the penult
syllable. This phonetic phenomenon can be contrasted to the realization of short /e/ as [9]

in an unstressed syllable.

3.3.2 Back Vowels

Kunama has two back vowels, namely, /u/ and /o/ as described below.

/u/ [u] is a back high round vowel and occurs in word-initial and —medial positions. In
citation forms, word-final [u] is recorded only in the third person singular pronoun, /anii/
[anid] 3SG, the only singular person pronoun ending in /u/. Unlike the other vowel
phonemes, [u] does not show a tendency of reduction in quality. In (20) below are words

showing the distribution of /u/ within words.

(20) /fa:da™/ [G:da™] wood

/uffa/ [uffa] heart

fund/ [Und] 3SG

/isula/ [usula] law, order
/ustind/ [Ustind] polygamy
/fala/ [fala ] peanut
/gunuda/ [gunuda] voice
/abuirukva/ [abarakva] dove

/yuruda/ [yuruda] groan (of dog)
/kubula/ [kabula] drum
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/o/ is a back high-mid round vowel In an unstressed syllable, the short /o/ can be

realized as [9], as can be observed in (21) below, although not as frequently as /a/ and /e/

do.

(21) /ota/ [ota] uprooting
/ormdJa/ [orm3fa] tooth stick
/oroba/ [oroba] noon
/obia/ [obia] grandparent
/oddoma/ [0ddoma] day time (not night)

/0tdgona/ [0tdgona] heel
/mongola/ [mangola] danger
/goboda/ [gobada] drag
/tokoma/ [tokoma] hot, warm
/kokona/ [kokona] egg
/fonfora/ [fomfora] flute
/soloba/ [soloba] bride/bridegroom
/kOsOsoOna/ [kOsOsona] tradition, custom

As the other vowels described above, /o/ rarely occurs in word-final position of citation
forms. Seeming exceptions with final [o] are found in question words, for example,

ikano ‘which?’
3.3.3 The central low open vowel /a/

/a/ is a central low open vowel. The short /a/, in an unstressed position, can be realized
as schwa [9] in the same way as the /e/ and /o/ vowels do. In citation forms, this vowel
phoneme has the highest frequency occurring in all word positions. Consider in (22)

below:
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(22) /asa/ [asa] dig

/adda’ [addaT] wild area
/agasa/ [agasa] middle
/akota/ [akota] sesame seed
/abifa/ [abifa] man
/adaba/ [adoba] harvest season
/amala/ [amola] rain
/agala/ [agala] skin
Naffa/ [laffa] goat
/laga/ [loga] land, earth
/bala/ [bala] (be) lost
/gabala/ [gabala] monkey
/sasala/ [sosala] fiancé/fiancée

It has been discussed that [o] and [#] are subsidiary vowels in Kunama. While the former
is related to the fundamental vowels /a/, /e/ and /o/, the latter is affiliated to /i/. In the
surface forms of words and in rapid speeches that contain [3], it can be difficult to tell
which phoneme the vowel belongs to, for example, /séra/ [séra] ‘neck’ vs. /sara/ [s3ra]

‘half’. The phonemic affiliation of [9] becomes clear, however, from hearing those words

in slow speeches.

On the other hand, it is difficult to draw the specific conditioning environment for the
realization of the subsidiary vowels, except that they are frequently heard when the basic
vowels are short and occur in unstressed position. Hence, tentatively the only conclusion
given to the status of the subsidiary vowels is that they can be considered as allophones
of different vowel phonemes realized instead of their respective phonemes when those

phonemes occur in unstressed syllable.
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3.3.4 Diphthongs

In Kunama, diphthongs are sequences of two different vowel qualities, and they are

tautosyllabic. There are four diphthongs in Kunama, these are, [au], [ai], [ia] and [oi].

Thomson (1983:289) identified [au] and [ia], and Bender (1983), in his editorial

comment to the former, additionally posited [ai] and [oi]. A single instance of minimal

pair recorded by Thomson, also found in the present data is /bia/ ‘water’ vs. /bija/

‘worm’. Kunama diphthongs can therefore be described as rising [au, ai, oi], and falling

[ia] as well as back-front [oi]. Of these, the [0i] sequence is both rising and fronting.

Consider the data, in (23-26) below, that illustrate the occurrence of diphthongs in

Kunama.

[au]

(23) auta” ‘bush’
nauda ‘carry’
satira ‘picture’
tauda ‘grow up’
taukada ‘burst’

[ai]

(24) faida ‘mat’

aindma ‘hippopotamus’

kaila™ ‘parrot’
gaida ‘stoop’
aifa ‘beer (traditional)’
maidoka ‘well (adv)’
[ia]
(25) wta ‘day’

bia ‘water’

dauda ‘lack (v)
aura ‘word’
faude ‘many’
ausa ‘milk’

kauka ‘crow’

aina”~ ‘ash’
naida ‘soak’
taita ‘arm’
aila ‘cow’
kaila ‘fear’

baida ‘barren woman’

wiakura ‘sun’

biata ‘butterfly’
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[oi]

(26) foida ‘whistle’ (v) koita ‘lean against’
oikeda ‘open’ oida ‘pull’
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Figure 6 Spectrograms and waveforms of diphthongal contexts

The progressive lowering and rising of the formant patterns (F; and F»), as can be traced
in (Figure-6) via the red dotted lines, indicate the change in the quality of vowels while
articulating the different diphthongs. During the articulation of the rising diphthongs [ai]
and [oi], as can be observed from (Figure-6-b and —d) above, F; progressively lowers
from [a] and [o] to [i] while F, moves higher in frequency in the same order of the unit
vowels. The lowering of F; in the rising diphthongs indicates the change in the tongue

height from low/mid to high. Whereas, the rising of F, parallels tongue advancement as
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the articulation goes from the central/back vowels to the front vowels, thereby to indicate
the frontness of [i]. In contrast, in the falling diphthong [ia], the higher F, during [i]
appreciably lowers during the articulation of [a]. In the same way, although [au] is a
rising diphthong, it is also characterized by the horizontal position of the tongue. While
[a] is central, [u] is back; as a result, the F, values of both vowels are proximal and, in
steady-state, they continue in parallel lines, until the end. Actually, relative lowering in

the F, values of [u] is observed against the F, of [a].

On the other hand, notice the changes in the F; patterns against the horizontal axis when
moving from one vowel to the other, in the articulation of the four diphthongs. The F,
indicator cue in the case of a falling diphthong [ia], as in (Figure-6-c), starts very closer
to the x-axis during the articulation of [i] and then considerably rises during [a]. This is
because high vowels have the lowest F, values while the low vowel [a] has the highest
F, scores; F; is inversely correlated to tongue height. Similar changes in the F; pattern of

the falling diphthong [au], in (Figure-6-a), is observed while F1 lowers from [a] to [u].

Generally, two important concerns can be raised with regard to the articulation of
diphthongs and the two glide consonants. First, in word-initial position, both groups are
often perceived differently as such while the diphthongal vowels are heard as two
different vowel qualities with relatively similar prominence of articulation, the semi-
vowels /w/ and /j/ do not show tendency of gliding. **Second, in word-internal
environment, however, the possibility of the singleton semi-vowels to make part of a
vowel sequence as well as the formation of a glide in between vowels seems ambiguous,
as can be learned from the contrastive pair, /bia/ ‘water’ vs. /bija/ ‘a worm’ . Thus, the
interpretation of diphthongs in comparison to glides would make a topic of future

investigation.

22 Carr (1993:194) notes, “It is interesting that rules of glide formation have much the same format
regardless of which language they occur in. While there is some variation in the range of high vowels
which may act as input, the triggering environment is constant, adjacency to another vowel.”
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3.3.5 Potential Triphthongs

Sequences of three vowels potentially exist in Kunama although the issue requires
further instrumental investigation that suffices to make conclusive remarks. Bender
(1996) has also indicated the possibility of finding triphthongs in Kunama. Tentatively,
the potential triphthongal contexts are identified while starting with [a], [u] and [o], then
with a medial glide (often the palatal glide), and then end with [a], [i] and [o]. Therefore,
they are considered moving from one vowel to a glide and then to a third vowel. On this
assumption, the first two or the last two vowels are often found any one of the four
diphthongs described above. The words, in (27) below, suggest the sequences that would

make potential triphthongs to be [aia], [uia], [oia], [aui] and [aio].
(27) a.aja ~ ama ‘dream’
b. maja”~ maia™ ‘cripple’
c. kuja ~ kuia ‘sky’
d. koja ~ ko1a “fall (intr)’
e. sawita ~ sauita ‘wind’
f. ajokoma ~ aiokoma ‘light (not heavy)’

The words given above, in (27), show potential triphthongs of VGV phoneme sequences,
where the medial G stands for the glide consonants that are followed and preceded by a

vowel. *’In (Figure-7), examine the formant patterns of the potential triphthongs:

As can be examined from the spectrograms (formant patterns) and waveforms, in
(Figure-7) below, it seems difficult to specify the medial semi-vowels as glides or as part
of a vowel sequence. Because glide consonants are the most vowel like sounds, they

often show similar spectrogram and waveform patters with vowels. When the

2 The difference between glides and vowels is easy to define; because the later class of sounds maintain
steady-state. However the difference between glides and diphthongs is difficult to determine; because
the two sounds do not maintain steady state, rather they are the sounds with a gradually changing
formant pattern (Keerio, 2011:110).
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articulation goes from [a] to [j] and from [a] to [i], the F; and F; patterns are shown to be
similar. In both of these, while the F; cue gradually closes to the horizontal axis, the F,
indicator rises, correspondingly. Thus, at the level of this analysis, it is hard to tell

whether the palatal glide stands in its own or makes part of a sequence of vowels.

Likewise, similar formant patterns are observed as the articulation goes from [a] to [w]
and [a] to [u]. In (Figure-7), the F; pattern gradually gets closer to the horizontal axis as
the articulation goes from [a] to [w] or to [u] then to [i]. This indicates that [a] has the
highest F; and which lowers during [w] and [u], and then through [i]. Because [i] has the
lowest F; value so that its F; pattern is shown to be much closer to the horizontal axis.
Therefore, a full-fledged comparative analysis of monophthongs, diphthongs and glides
is required to specify the acoustic feature difference among these classes of sounds. The

present study tentatively concludes that, Kunama is likely to have triphthongs.
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Figure 7 Spectrograms and waveforms of potential triphthongal contexts
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3.4 Distinctive Vowel Length

Vowel length plays a contrastive role both in the lexicon and in the grammar although
clear minimal pairs for grammatical length are lacking. Thomson (1983) has indicated
his opinion that correlates vowel length with stress so that he questioned the prominence
of lexical length contrast in Kunama. Notwithstanding the presence of words that show
stress-induced length of vowels, the present study rather argues for the possibility of
finding distinctive length in unstressed contexts. In the same manner, the present
analysis suggests that vowel length can be conditioned by contour tones that demand two
targets. Nonetheless, since long vowels are recorded in the context of tone levels, length

minimal and near-minimal pairs are not lacking.

3.4.1 Lexical Meaning Contrast for Vowel Length

Contrastive vowel length is commonly analyzed in the penultimate syllable of disyllabic
words. Since word-final vowels in general show phonetic length, final length contrast is
claimed to be neutralized in Kunama. In account to this, length marking is not done on
word-final vowels throughout the body of this paper. Below, in (28-32), are minimal and
near-minimal pairs for vowel length. Although tonal differences are not controlled in

some of the pairs, the length distinction is argued to be primarily contrastive.

fiz/ 1i/
(28) lilla ‘hunger, drought’ lila ‘tying’
fila ‘rat’ fila ‘swell®
Jina” “dirt’ Jina ‘vagina’
tika “place name’ tika ‘hear’
ifa” ‘outside’ i/a ‘washing (clothes/utensils)’
b1.ba ‘red’ biba™ ‘carrying (child on back)’
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le:/
(29) ke:la ‘guest’
s¢:da ‘track (of animals)’
ge:da ‘belch’
laz/
(30) bu:ra ‘spotty (color of an ox)’
fi'fa™ ‘nape’
di:da ‘jumping (from above)’
st:sa” ‘soup (of meat), gravy’
lo:/
(31) do:ra ‘chicken’
ko:ma ‘to be offended’
go:da ‘plan (n)’
ko:fa ‘washing (one’s body)’
la:/
(32) la:fa ‘gruel’
ba:da ‘illness’

sa:ra ‘billy-goat’

/el

kela ‘counting (v)’

séda ‘to desire’

geda ‘divide, cut’

la/

biira ‘satisfaction (of food/drink)’
fafa™ ‘termite hill’
dada™ ‘smoke (n)’

susa ‘preparing’

lo/

dora ‘put’
koma ‘stamp (with one’s foot)’
goda ‘pour’

kofa ‘giving birth’

/al

lafa ‘maize’
bada™ ‘thigh’

sard ‘half



3.4.2 Grammatical Contrast for Vowel Length

Clear minimal pairs for vowel length are not recorded. The example below, in (33), is a
near-minimal pair for length. This is observed in noun phrases where adjectives occur in
attributive function. In Kunama NPs, adjectives come following the head noun and carry
distinctive vowel length and tone. In citation form said in isolation, the adjectival base
carries a mid tone and a short vowel, /fafa/ ‘beautiful’, and it inflects for degree as
[fa:fa], which contrasts to [fafa]. Now examine the grammatical meaning contrast

marked by vowel length and tone in the formation of the NPs given, in (33-a & -b):
(33) a./kif-a/ ‘girl’ + /faf-3/ ‘beautiful’ —»  [kiffaf3] ‘A beautiful girl’
b. /kT.f-a/ ‘girl’ + /faf-3/ ‘beautiful’ —»  [kiffai[a] ‘A very beautiful girl’

The long vowel and the high tone surfacing on the penult syllable vowel of the adjectival
base, as in (33-b), are intensifier morphemes so that the NP inflects for degree. In
contrast, as in (33-a), the change in the grammatical meaning of the NP is marked by a
short vowel and a mid tone marked on the same adjective. The tonal processes observed

on the surface of the outputs, in (33) above, will discussed in (Chapter -7).
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3.5 Acoustic Analysis of Vowel Quality

In this section, the acoustic analysis of the vowel phonemes will be presented in order to
supplement the description given in the preceding sections and substantiate some of the

claims made based on the impressionistic analysis.

3.5.1 Method

Methodological considerations are overviewed in this section. These include the
selection of the stimuli context, number of speakers, number of experimental words and

token, materials measured, the instrument used and how measurements were taken.

3.5.1.1 Preconditions of Choosing Appropriate Context

The working trend and guidelines used among acoustic phoneticians (Crossers, 1978;
Lindblom, 1986; Ladefoged, 2001; Swenson, 2015) suggest that identifying a productive
context is primarily mandatory to arrive at sound conclusion concerning quality of
vowels through formant measurement. In this regard, many phoneticians, such as
Swenson (2015), recommend the general trend that favors word contexts created by
voiceless obstruents as the best environment to extract unbiased formant measurements
from vowels. In his view, voiced obstruents and sonorants rather have showed the most
influence on vowel quality. Besides, among voiceless obstruents, some of the fricatives
particularly the sibilants /[, s/ have been shown to impact on adjacent vowels in cross-
linguistic acoustic experiments. While working on the present experiment, it has been
observed that transitional boundaries created by voiced consonants require careful
inspection before segmenting the boundaries with vowels. As a result, word contexts
created by the voiceless obstruents were considered to the extent allowed by their

distribution in the present data.
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**On the other hand, due to specific cross-linguistic variations, flexibility is maintained
in consultation to specific scenarios observed in this study. Likewise, while Kunama
voiceless obstruents were chosen first to be the productive contexts, word contexts
created by the voiceless palatal fricative consonant /[/ were excluded from the
experimental wordlist. The spectrogram and waveform inspection of /[/ illustrate the
opinion that it may affect the following vowel feature and blurs the boundary for proper
segmentation; the voiceless palatal fricative consonant /[/ of Kunama is found to be
noisier and longer in duration. On the contrary, due to lack of sufficient number words
in the productive context aforementioned, mainly for the high front vowel /i/, some word
contexts created by either of the two liquid consonants were included in the experiment.
In order to reduce the effect to come due to these consonants, however, extra care was

taken during segmentation.

Moreover, measurements were extracted from the penultimate syllable vowel of
disyllabic words with CVCV sequences. This is because word-initial and -final vowels
often show natural tendency of phonetic length in Kunama, and most of the minimal
pairs for vowel length are found to have a CVCV shape. Specific flexibilities have been
considered in the choice of productive context in addition to the insights learned from

the available phonetics literature.

3.5.1.2 Speakers and Data Recording

The main wordlist comprising of 1500 lexical entries was elicited from three native male
speakers of 35, 39 and 73 years old. Unfortunately, it was not possible to find a female
speaker for lexical elicitation. Under the main wordlist elicitation task, words in
complete minimal sets were separately recorded from the main consultant. The words
and tokens from the remaining two consultants are selected from the main wordlist

recorded from them.

2 For instance, Swenson (2015:111) has reported the vowel context created by liquids [I__r] as
productive context in Luo, a Western Nilotic language of Kenya, as this consonant context shows a
negligible impact on the medial vowel.
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3.5.1.3 Developing the Experimental Wordlist and Tokens

Eighty-two words (/i/=16; /e/=11; /o/=13; /a/=24; /u/=18) were selected from the main
audio data recorded from three Kunama native male consultants in the field. Primarily
the target words were minimal pairs that show length, but finding minimal pairs was
found to be difficult due to the interface of Kunama suprasegmentals. As a result,
additional words recorded in a non-minimal set context were used for measurement. The
aforementioned number is not a purposively obtained list but rather happens while
filtering words, which fulfill the requirements of productive contexts for vowel formant

measurements.

Likewise, the number of stimulus for each vowel is highly dependent upon the
distribution of the vowels in the context of voiceless obstruents and other productive
contexts in this language. For instance, the number of stimulus for the low open central
vowel /a/ is greater due to its high distribution. However, such imbalance in the number
of selected contexts is compensated by increasing the number of tokens for the vowels
that are represented by a limited number of words so that the variation does not bias the
obtained result. Hence, the number of tokens for each vowel is /i/=69; /e/=61; /o/=51;
/a/=65 and /u/=46. Therefore, the total number of raw tokens taken from three speakers
(four tokens from each) is 292. The difference in the number of tokens of the vowels is

because some words are not found in all tokens and in the speech of all speakers.

Likewise, all formant plots presented in forthcoming sections are results of computed
averages of F; and F,. The number of F; and F, averages for short and long vowels were:
/1/=24, /e/=24, /0/=22, /a/=24, and /u/=22. This implies that each of the short and long
vowel phonemes are represented with equal number of average values. For instance, the
short and long high front vowels have 12 stimuli each. The detail of the stimuli context

and the raw measurement data are annexed.

3.5.1.4 Data Manipulation in PRAAT and Materials Measured

The audio data (.wav) of the selected words is extracted and exported in three main
folders created with the name of each speaker, and in each of these folders, short and

long vowel contexts were put in separate folders. The sound format adjustment and
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audio data extraction was done by the help of the Audacity software. Then, each sound
file was easily imported to PRAAT version 5.3.32 (www.praat.org) to extract the
measurement values from the targeted materials. While doing these preliminary tasks,

poor quality sounds were rejected.

The main materials measured are two formant frequencies, Formant one (F;) and
Formant two (F,) and vowel duration. Only the two formant frequencies (F; and F,) were
considered following Ladefoged (2001:44) who stresses that “the most useful
representation of the vowels of a language is a plot showing the average values of
formant one and formant two for each vowel as spoken by a group of speakers.” The
formant frequency figures are extracted from a vowel’s midpoint as traced by the vowels
spectrograms and the formant indicator cues; in PRAAT, the formant patterns can be
traced via the red dotted lines. To get the most accurate formant measurements, the
common trend is to measure the formants at the center of the vowel to avoid the latent
impact of pre- and post-vocalic consonants (Ladefoged and Maddieson, 1996:286).
Similarly, Swenson (2015:111) recommends that, “Only one pitch period should be
measured in the centre of the vowel, during steady state formants and away from
consonant transition”. Accordingly, the present analysis measures formant values as

represented, in (Figure-8), below:

Figure 8 Way of extracting vowel formant values in PRAAT

On the other hand, vowel durations were measured along with the formant frequencies,
and this again required extra care while segmenting transitional boundaries of the vowels
with the adjacent consonants. While doing this, boundary inspection was worked through
repeated listening by zooming out the specific vowel portion in a given word; this

inspection was guided by noting spectrogram and waveform differences of the vocalic
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version 5.3.32 (www.praat.org)

and the non-vocalic segments. In cases when the traditional boundary between a
prevocalic voiced consonants (in the case this experiment, the liquids) and postvocalic
voiced consonants, the boundary is demarked at the point where a clear sound of a vowel
is detected. Sometimes this point is shown to be different from the point of the vowel-
voicing onset; consequently, during this transitional span we may hear an odd sound of
neither of the preceding consonant or the following vowel. By implication, depending on
the stimulus context, a sizable portion, across a transitional boundary, can be trimmed

before extracting the required information.

Finally, average F; and F, values as well as vowel durations are computed for each
speaker for further analysis. The average formant values and the means of the three
speakers’ average are used to draw the vowels formant plot by the help of the
JPlotFormants software version 1.4 (Roger Billerey-Mosier 2001). While the average
formant and duration values are presented in the body of this paper, the raw

measurement data together with the selected stimuli contexts are annexed.

3.5.2 Possible Gaps and Limitations

Firstly, the main wordlist elicited particularly from two of the consultants were taken in
an open field, for reasons of the speaker’s convenience, so external noise interference
hampered the use of more words than included in the experiment. However, the
recording of minimal word sets, lately used as the main experimental inputs, with the
main consultant was done in a better environment though not in ideal soundproof room.
Secondly, tone and stress are not controlled in the selected word contexts, mainly
because of the prosodic feature load in Kunama and the interface they create. The
experiment with all the limitations is managed by reading the linguistic literature in the
area of acoustic phonetics and with a closer guidance of my supervisor. In addition,
some of the selected word contexts used in the experiment may not strictly conform to
the working guidelines due to lack of enough words in Kunama as per the principles of
the guideline. However, as the principles also allow flexibility depending upon the
specific language under investigation, no significant bias is expected in the outcome.
Moreover, due to the presence of other distinctive prosodies in Kunama, it may require

further investigation to understand fully the complexities of tone and stress and the
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possible interactions these features may have with vowel sounds. A full-fledged acoustic

study, therefore, is hoped to fill in such gaps in the future.

3.5.3 Result and Discussion

3.5.3.1 Analysis of Vowel Formant and Duration

The acoustic analysis confirms that there is no considerable quality difference between
the short and long vowels of Kunama; if there is anything, it is attributed to duration.
Both vowel groups (short vs. long) have shown to occupy the peripheral position in the
vowel space, except for some degree of centralization tendency, which is noticeable on
all short vowels. All the five short vowels and their long counterparts are shown
occupying the periphery® in the vowel space, as can be observed from the formants plot,

in (Figure-9), below:

2730 2530 2330 2130 1230 1730 1530 1330 1130 730
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Founarma Vowels Quality by Length

Figure 9-Average formants plot of vowel phonemes by length

?* One of the main tenets of Dispersion Theory (Lindblom, 1986) is that quality vowels occupy the
peripheral position in the vowel space like the cardinal vowels do. Therefore, if the vowels are maximally
distant from each other within the available vowel space, they are apparently easiest to distinguish from
each other.
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**Previous analyses, as noted before, unanimously report that vowel length is distinctive
in Kunama so that the five short vowels have corresponding long counterparts. The
present study comes up with the same conclusion and further explores how large is this
durational difference in acoustic terms. Accordingly, the computed average duration
values of all long vowels, except for the close-mid vowel /e/, are almost double of their
short counterparts. In some of these, the long high close vowels /i, u/, the durational

difference is shown to be beyond two-fold.

Generally, the result obtained from the experiment showed that Kunama is a five-vowel
system with an appreciable length distinction. Therefore, it can be concluded that both
the short and long vowels of Kunama are almost closer to the cardinal vowels. The
length contrastive pairs are verified to have compatible average formant values while the
average duration figures are explored to be prominent for all pair of vowels, regardless
of comparative differences within a pair. The average formant values and durations of

short and long vowels are presented, in (Table-5 & -6), below:

*® However, Thomson (1983:289) reflected, “It is unclear whether distinctive length is found lexically,
since there seems to be a correlation with stress...”
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Table 5 Average F; and F, values of short vs. long vowels

Speaker Vowels Token-1 Token-2 Token-3 Token-4
F, F, F, F, F, F, F, F,
/i 343 | 2116 | 373 | 2561 | 380 | 2321 | 371 | 2540
1 liz/ 341 | 2402 | 350 | 2434 | 367 | 2607 | 353 | 2538
/i 400 | 2076 | 376 | 2210 | 346 | 2450 | 336 | 2556
2 liz/ 299 | 2521 | 378 | 2332 | 318 | 2352 | 327 | 2434
/i 379 | 2415 | 395 | 2253 | 362 | 2482 | 347 | 2509
3 liz/ 314 | 2607 | 318 | 2636 | 351 | 2454 | 340 | 2455
1 le/ 458 1818 | 505 | 2112 | 543 | 2073 | 524 | 2000
le:/ 527 | 2052 | 511 | 2088 | 513 | 2228 | 517 | 2172
2 le/ 53 | 2065 | 508 | 2109 | 519 | 2150 | 536 | 2129
lex/ 556 | 2101 | 532 | 2118 | 525 | 2053 | 528 | 2084
3 le/ 509 | 2243 | 583 | 2077 | 550 | 2092 | 494 | 2131
lex/ 487 | 2054 | 543 | 2101 | 516 | 2315 | 526 | 2139
1 lo/ 568 1101 | 520 1092 | 624 | 1317 | 590 | 1162
/o:/ 498 1034 | 532 980 501 1047
2 /o] 554 1107 | 568 1118 | 551 1078 | 595 1171
/o:/ 521 1048 | 556 1020 | 557 | 1028 | 587 930
3 /o] 566 1033 | 599 1185 | 618 1209 | 605 1151
lo:/ 534 974 567 1206 | 578 1157 _
1 /al 767 1247 | 719 1515 | 717 | 1576 | 819 | 1545
/a:/ 825 1323 | 783 1486 | 707 | 1545 | 732 | 1634
2 /al 757 1562 | 752 1571 | 751 1512 | 788 | 1628
/a:/ 727 1543 | 730 1549 | 834 | 1526 | 793 1474
3 /al 797 1574 | 799 1591 | 790 | 1586 | 786 | 1331
/a:/ 821 1538 | 780 1535 | 782 1550 | 825 1486
1 /u/ 360 1102 | 394 1085 | 423 1238 _
I/ 382 1065 | 386 995 395 1112 | 335 1172
2 /u/ 439 1106 IIIIIIIIIIIII” 418 1050 | 368 1246
I/ 396 1073 | 393 1228 | 360 | 1039 | 304 | 1158
3 /u/ 401 1109 | 372 1113 | 451 969 368 | 1238
I/ 408 993 348 1018 | 378 1284 | 341 1032
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Table 6 Average durations of short vs. long vowels

Speaker | Vowels Average durations in ms M.Av. Vd and Ratio of Long vs. Short
Token- | Token- | Token- | Token- vowels
1 2 3 4
1 /il 96 91 83 75 /i:/=208.67
i/ 189 159 151 231 /i1=92.75
2 /il 96 103 97 94
i/ 171 186 274 270 1:2.24
3 /il 75 114 108 81
i/ 197 185 242 249
1 le/ 114 140 202 150 /e:/=155.8
le:/ 220 240 251 220 /e/=234.5
2 le/ 139 161 174 167
le:/ 222 210 256 210 1:1.5
3 le/ 175 105 180 163
le:/ 291 247 226 221
1 /ol 114 107 88 76 /0:/=159.1
lo:/ 157 154 168 i /0/=72.57
2 /ol 68 63 69 73
lo:/ 143 154 144 137 1:2.19
3 /o] 77 70 88 74
lo:/ 188 155 191 -
1 /al 79 54 64 137 /a:/=179.33
/a:/ 127 148 135 214 /a/=93.17
2 /al 74 65 194 94
/a:/ 155 175 264 176
3 /al 83 86 95 93 1:1.9
/a:/ 158 168 210 222
1 I/ 55 79 103 - Ju:/=173.7
I/ 107 136 202 185 hu/=73.4
2 I/ 73 - 78 52
I/ 151 128 282 170
3 /u/ 70 91 81 52 1:24
I/ 209 166 144 170
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The instrumental data, in (Table-5), for each vowel phoneme have been interpreted
based on the horizontal position, front-back dimension, of the tongue position as
reflected in F, values. Besides, the F; values that indicate the vertical position of the
tongue, commonly refers to height distinction, is also taken into account. The mean
values of the F, and F, averages reveal that Kunama vowels are closer to the cardinal
vowels in that they are well dispersed in the vowel space and occupying the periphery,
except the central low open vowel /a/ that occupies a central position in the vowel space.

Therefore, it may not qualify for the status of cardinal vowels.

In relative terms, the high front vowel is produced when the front of the tongue is more
closer to the roof of the oral cavity while the high back round vowel is pronounced when
the back of the tongue becomes comparatively in lower intact with the roof of the mouth.
Acoustically, this height difference is reflected in F; values that comparatively are lesser
for /i/ than for /u/. On the contrary, similar height difference is not observed in the high-
mid set, in which the tongue blade assumes similar middle height for the front high-mid
set, in which the tongue blade assumes similar middle height for the front high-mid /e/
and the back high-mid /o/ vowels. This is reflected through the average F; values that are
closer for both vowels, as in (Figure-9) above. With regard to the low central open vowel
/a/, the tongue is at its lowest vertical position (higher F; values), and the horizontal
position of the tongue (F>) is at equilibrium of the front and back sets. Actually, the F,
values of /a/ reveal its relative tendency of backness because its articulation is similar to
the back vowels, except for the non-protruding shape of the lips during /a/. Hence, the
lower F, values of /u/ and /o/ relative to the F, values of /a/ can be attributed to the lip

rounding effect of the two back vowels.

The pillar for contrastive analysis of the vowel phonemes in this study is the length
distinction. The average duration values of short and long vowels presented in (Table- 6)
above show that the duration of all long vowels, except the close-mid vowel /e/, is
almost double to their short counterparts. In the long high close vowels, /i, u/, the
durational difference is shown to be more than double. Similarly, the resulting vowel
plot chart depicts relative tendency of centralization for all short vowels though this

tendency seems to be prominent in back high-mid round vowel /o/ and the front high-
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close vowel /i/. The following formant plots, in (Figure-10 & -11), show the positions of

short and long vowels within their own space:
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Figure 10-Average formant plot of short vowel phonemes
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Figure 11-Average formants plot of long vowel phonemes
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3.5.3.2 Description of Vowels based on Instrumental Data

In this section, contrastive length of vowels is described in detail, and each length pair is
compared within a set (front, back and central) based on the formant means, in the vowel

space.

3.5.3.2.1 Short vs. Long Front Vowels

In the front set, /i/ and /e/ are contrasted in between short and long realizations vis-a-vis
average duration differences, which are supposed to cause the distinction in F; and F,
values of vowels. While F; figures show vowel height distinction, the F, figures are

indicators of centralization tendency.

The mean of the average duration of the short high-close front vowel is 92.75ms while
its long counterpart reveals 208.67ms. Thus, the duration of long /i:/ is more than twice
the duration of the short /i/. Consequently, the mean of the average F; and F, values of
short /i/ and long /i:/ are shown to be 367Hz, 2374Hz vs. 338Hz, 2481Hz, respectively.
On average, long /i:/ is comparatively higher and more front than its short counterpart,

but the difference between the two is more pronounced in frontness than in height.

On the other hand, the difference between the mean of the average durations (155.8ms
vs. 234.5ms) for short /e/ and long /e:/ is shown to be moderate as compared to the
variation in between /i/ and /i:/. This is also reflected in the closeness of the mean of F;
and F, averages, which respectively are 522Hz, 2083Hz vs. 523Hz, 2125Hz. They
exhibit similar height in the formant plots, although some degree of centralization
tendency is observed during the short /e/. Had it not been for the mean averages of
formants, the centralization tendency of short /e/ would be more noticeable, as it
sometimes is centralized to schwa [3]; actually, centralization is more frequent in the
short low central vowel /a/. In surface forms, it can sometimes be difficult to identify
between short /e/ and short /a/ in word-internal environment. For example, /séra/ [sora]
‘neck’ vs. /sara/ [sara] ‘half’, the two short vowels in unstressed syllables are realized as
schwa so that it can be hard to indentify the basic phonemes that each belongs to, in fast

speech. Centralization tendency is reflected with a lowering F, for front vowels and
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rising F, for back vowels. The vowel chart below, in (Figure-12), depicts the

centralization tendency of short /e/ and short /i/.
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Figure 12-Average formants plot of front vowels (length pairs)

In the formant plot of front vowels given above in (Figure-12), some vowel stimuli have
shown to be skewed more to the center of the vowel space for having lower F, values.
According to (Ladefoged, 2001), vowel formant analysis has to rely on the mean of the
average formant figures. The same step is followed by the present study, and the mean
position of each vowel phoneme is represented by the large symbols of the
corresponding vowels in all the formant plots, given in this study. The mean vowel
symbols provide readers with the most representative position of each vowel phoneme
by avoiding scattering in F; and F, values that may be caused by variations among

speakers and other contextual factors.

In spite of this, analyzing the context of deviant vowel stimuli may shed some light
about vowel features. For instance, the raw duration scores and the raw F, values, given
in the following (34) and (35), against the mean of the average durations and the F,

values could prove the centralization tendency of short front vowels:
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(Sampled from speaker-2) Mean of averages

(34) tika ‘hear’ VD=48ms, F,=2188Hz VD=92ms, F,=2374Hz
tita ‘see’ VD=101ms, F2=1983Hz
lila™ ‘tie’ VD=68ms, F2=2184

(Sampled from speaker-2 and speaker-1) Mean of averages

(35) séra [sord] ‘neck’ VD=107ms, F,=1864Hz VD=155ms, F,=2083Hz

séra [sord] ‘neck’ VD=82ms, F,=1682Hz

The raw duration scores of the front vowels in the specific context given above, in (34
and 35), are less than the mean duration values of the short vowels; particularly, the
difference is more appreciable in the front high-mid vowel /e/. This implies that Kunama
either may have extra short vowels, or such variation in duration might be caused by the
effect of phonetic stress; the issue can make a topic of future study. The present analysis
seem to suggest that the extra short duration of vowels accounts for the lowering of the
F, values so that some of the short vowel symbols are skewed to the center of the vowel

space, as observed in (Figure-12) above.

Similarly, in some word contexts of long front vowels, extra long duration scores have
been recorded, for example, in /gi:rd/[gira] ‘horn’ and /péra/['pe:ra] ‘lie (n)
(falsehood)’. In these words the raw duration scores of long /i:/ and long /e:/ are 350 ms
and 605ms, respectively. >’ The extra long duration in these words is supposed to be
conditioned by the stress on the penult syllable, and consequently, the long /e:/ in this
context has been heard as open low-mid vowel [€]. These word contexts were not
selected for the acoustic measurement due to the unproductive consonant context in
them, as both vowels occur in an environment of nasal and voiced velar consonants. In
fact, words having such extra long vowels are rarer in the present data so that [e] is

claimed to have a phonetic status, and the obtained vowel formant means do not verify

7 Meister and Werner (2009:168), based on acoustic studies on Estonian and Finnish vowels, reported,
“The longer the duration of ambiguous stimulus, the more likely it is categorized as the more open vowel
of a pair”.
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the open low-mid front vowel [€]. Below, in (Figure-13), are spectrograms and

waveforms of long vs. short front vowels:
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Figure 13 Spectrogram and waveforms of long vs. short front vowels

3.5.3.2.2 Short vs. Long Back Vowels

In the back vowels, we find the high close round vowel /u/ and the high-mid round
vowel /o/. Comparatively, the latter is more back than the former while keeping the

obvious difference in tongue height.

The mean of the average durations of short /o/, 72.75ms, is half the mean of the average
durations of its long counterpart, i.e. 159.1ms. The F; and F; of the short and long /o/ are
576.3ms, 1141.1Hz and 543.1ms, 1042.4 ms, respectively. Therefore, as shown in the
formant means, long /o:/ happened to be higher and more back than short /o/. The

centralization tendency is clear for short /o/ vowel as compared to the other short vowels.

The mean of the average durations of short /u/ is 73.4ms, which is less than half the
mean duration of the long /u:/, i.e. 173.7ms. The F; and F, means for the short and long
pair respectively are 399.4Hz, 1126.4Hz vs. 369.8Hz, 1076.9Hz. Accordingly, long /u:/
is relatively higher and more back than the short /u/. This means that in producing the
long /u:/ vowel, the back of the tongue comes in close intact with the back part of mouth
and with much protruding of the lips. Besides, muscular tension of the tongue is tenser

due to the significant durational length noticed during its articulation. See the formant

105



plot, in (Figure-14), and the spectrogram display for long and short back vowels, in

(Figure-15), below:
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Figure 14-Average formants plot of back vowels (length pairs)
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Figure 15 Spectrograms and waveforms of long vs. short back vowels
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3.5.3.2.3 Short vs. Long Central Low Open Vowels

The mean of the average durations for short /a/ (93ms) is nearly half of the same mean
duration (179ms) of long /a:/. In contrast, the F; and F, mean of averages of both vowels
are shown to be very closer, 770.2ms, 1519.8Hz vs. 778.25 ms, 1514Hz. On the other
hand, the realization of short /a/ as [9] in unstressed syllable is a frequent phenomenon
that has been detected in word-internal environment. Nonetheless, the raising of the short
/a/ to the space of the schwa is not reflected through the mean F; and F, values. See the

formant plot below, in (Figure-16):
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Figure 16 Average formants plot of the central low open vowel (length pair)

Had it not been for the formant means, short /a/ and long /a:/ would have been sparsely
represented in the perceptual space of the vowels. Despite the compatible formant means
of long and short /a/, the raw formant scores of long /a:/ show that it is more back than
its short counterpart. Besides, the duration figures of the two vowels rather suggest an
observable difference, as can be noticed from the sampled raw duration scores, in the

following (36), and the spectrograms, in (Figure-17).
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Raw duration of short /a/ and long /a:/ (Sampled from speaker-3)

(36) /kafa7 [kafa™] ‘faeces’ VD=54ms /ka:sa/ [ka:sa] ‘belly’ VD=185ms
/sard/ [sara] ‘half” VD 98ms /sa:ra/ [sa:ira] ‘billy-goat” VD=226ms
Nlafa / [lofa ] ‘maize” VD=94ms Na:fa/ [1a:fa] ‘gruel’ VD=214ms

ftafa/ [tofd] ‘add>  VD=60ms

/la:fa/ “gruel’
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Figure 17 Spectrogram and waveforms of long vs. short central low open vowel

The vowel formant plots presented so far are based on the computed averages of
formants, as obtained from three speakers, and they are drawn on F; against F,. The
formant plot in (Figure-18) below, however, is different from all the rest in two ways.
First, it is based on the computed means of the average formant values given beneath, in
(Table-7). Second, the formant plot is drawn on F1 (ordinate) against F2-F1 on F2
(abscissa). Ladefoged (2001:177) argues,

There is no doubt that the traditional description of vowel height is more closely
related to F1.... The so-called front-back dimension has a more complex relationship
to the formant frequencies.... F2 is affected by both backness and lip rounding. We can
eliminate some of the effects of lip rounding by considering F2 in relation to F1. The
degree of backness is best related to the difference between F1 and F2. The closer they
are together, the more back a vowel sounds.
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Table 7 Means of Average Formants and Durations of short vs. long vowels

Mean of Averages

Fi1 SD n F2 SsD n VD Fi1 SD n F2 sD n VD
Al 367 20 12 2374 173 12 92 fizf 338 23 12 2481 100 12 208
fef 522 31 12 2083 101 12 155 Jey 523 17 12 2125 79 12 234
Al 399 32 10 1126 89 10 73 M 369 31 10 1076 89 10 173
fof 576 32 10 1141 81 10 72 Jfoi 543 30 10 1042 82 10 159
fa/ 770 31 12 1519 113 12 93 Jay 778 31 12 1514 94 12 179
n=number of averages
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Figure 18 Mean formants plot of vowel phonemes by length (F1 x F2- F1)

M oot plots of Kunama vowels by kngth (F1 £ F2. F1)
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The formants plot in (Figure-18) above, following the assumption of Ladefoged (2001),
brings forth some points worth mentioning. First, the Kunama central low-open vowel
/a/ tends to be a back vowel, as the effect of lip rounding is normalized. Second, the
high-mid back vowel /o/ is shown to be more back than both /u/ and /a/. Comparing the
mean F1 values against the differences (F2-F1), the results for /o/ are found to be more
closer to each other than the same results obtained from /u/ and /a/ so that /o/ is more

back than these two back vowels.

3.6 Chapter Summary

Based on the impressionistic and acoustic analyses, Kunama has a simple inventory of
vowels as compared to other Nilo-Saharan languages that show upto ten phonemic
vowels. It has five phonemic vowels with length contrast and two phonetic vowels. Four
diphthongs have commonly been analysed, and potential sequences of three vowels have
been claimed. The acoustic analysis of vowel quality seems to suggest that the short and
long vowels of Kunama exhibit an appreciable difference only in length quality.
Consequently, the short vowels exhibit some degree of centralization tendency relative
to their longer counterparts. The durational difference for all length pairs is found to be
considerable; the long vowels show double the duration of their short counterparts.
Kunama has two front vowels, two round back vowels and the central low open vowels
although the latter could possibly be a back vowel, with the assumption that neutralizes
the effect of lip rounding in acoustic terms. In account to the closer F1 and F2 mean
values of each length pair and their peripheral position in the vowel space, the present
study claims that both the short and the long vowels of Kunama qualify the status of

cardinal vowels.
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CHAPTER FOUR: PHONOTACTICS AND SYLLABLE
STRUCTURE

4.0 Introduction

This chapter examines the phonotactics and syllable structure of Kunama. The first part
elaborates on the phonotactics and the constraints that apply on co-occurrence of sound
segments, and the second part deals with the syllable structure typology and the

syllabification process. The last part shows the re-syllabification process.

4.1 Phonotactics

In this section, the Kunama cluster phonotactics and the constraints that operate on the
co-occurrence of sound segments as well as on the distribution of sound segments will
be discussed. These, in turn, will help to define the syllable and syllable structure of
Kunama, and to specify the marked and unmarked segment combinations at the level of
lexical and post-lexical phonology. The term phonotactics in its general sense illustrates
the account of segment sequencing and combinations in a language’s system, and it
specifically explains the constraints on the free arrangement of sound segments (Clark

and Yallop, 1995:70).

4.1.1 Consonant Clusters

Consonant cluster refers to a sequence of two different consonants, so it does not include
geminates. Consonant clusters, in Kunama, occur in word-medial position only and
happen in non-derived lexical items and derived lexical items. However, the language
does not permit word-initial consonant clusters (or more than one consonant) and a

cluster of three consonants at all, at least, at the level of lexical phonology.

The most commonly observed consonant sequences are the pre-nasalized clusters that
can be represented as NO (N stands for nasals, O for obstruent consonants), i.e. a nasal
followed by an obstruent. Besides, clusters having other sonorant consonants, such as,
the two liquids as first members followed by obstruents (LO) are observed. These

clusters follow a general, sonorant-obstruent (SO), pattern and include [nd, ntf, nf, nb,
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nk, ng, ns, nt, mt, nd3, rd, rd3, rg, 1d]. Though the SO clusters are productive,
distributional differences are noticed on the sub-patterns, i.e. NO vs. LO. While the pre-
nasalized sequences (NO) have showed the highest frequency, the liquid-obstruent (LO)

sequences are less frequent.

Other clusters, such as, sonorant-sonorant [lm, rm], obstruent-obstruent [fk, fb] and
obstruent-sonorant [fr], also occur, but either they are less productive or occur only in
derived contexts. The consonant clusters of Kunama can be classified as core and non-
core clusters, based on productivity and frequency. However, some of the productive
clusters, such as, [Im], [rm], [fr] and [fk] are put under the non-core cluster series,

mainly for being less frequent or for occurring only in derived lexical items.

4.1.1.1 Core Clusters

Core clusters refers to those consonant sequences showing high distribution in non-
derived lexical items. They are identified by the general pattern sonorant-obstruent, in
which obstruents are further defined by the feature [+voiced, -voiced]. This class of
clusters mainly includes pre-nasalized obstruent clusters (NO) and Liquid-obstruent
clusters (LO). These combinations can further be categorized as homorganic and non-
homorganic clusters. Of the NO and LO sequences, the homorganic clusters are [nd, mb,
mf, ng, ns, nt, rd, rt, 1d], and the non-homorganic ones include [nk, rg, ntf, nd3, rd3].
Among the homorganic clusters, [nb] and [nf] undergo place assimilation before a labial
consonant and show up as [mb] and [mf] sequences, respectively. More on homorganic

consonant assimilation can be seen in (Chapter-5).

4.1.1.1.1 Sonorant-Voiced Obstruent

This type of sequence comprises of all sonorants, except semi-vowels, as the first
member of the cluster and voiced obstruents as a second member of the cluster. Examine

the data in (Table-8) below:
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Table 8 Distribution of sonorant -voiced obstruent consonant sequences

Consonant sequences Lexeme Gloss
Sonorant + voiced obstruent
[nd] anda big
Junda star
kunda salt
dindiina fog
minda leg
sanda donkey
asandi yesterday
dendera clitoris
Jindada* broom
tilindada* bell
[nb] nba cry, weep
anbaka crevice
ganbeda leftover(food)
inbanga uncle(mother’s brother)
[nd3] dzendza Placenta
andzera knife
andzila shin
[ng] asanga head
Jongoda smile
mongola crooked
[rd] arda intestine
[rg] dzirga malaria
darga side
[rd3] biirdza horn(musical instrument)
[1d] cldande nine
komalda last

4.1.1.1.2 Sonorant-Voiceless Obstruent

In the same way, the clusters of this pattern have showed high distribution in Kunama.

Among the first member sonorants indicated above, the liquid lateral /I/ and the velar

nasal /1/ are not found along with voiceless obstruents. For instance, in the [nk] cluster,

the nasal consonant does not undergo place assimilation before the voiceless velar

plosive while this [nk] cluster is frequent like the other pre-nasalized sequences. This
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phenomenon seems fascinating from typological point of view, in cluster phonotactics.

See the examples, in (Table-9):

Table 9 Distribution of Sonorant -voiceless obstruent consonant sequences

Consonant sequences Lexeme Gloss

Sonorant + voiceless obstruent

[rt] sarta string

[mf] gom/Jora* beard

[mt] Jmtoda twist

[nk] ankorada medicine
konke burn(v)
Jonkolla hoe(n)
tenka flea
tunkufa highest point (of a mountain)
ankata lower (Adj)

[ntf] mintfa cut, decide
kaktint/erara* spider

[nf] infa mucus(nasal)
Janfa beeswax
fonfora flute
anfura young (person)

[ns] konsatte eight

[nt] kontalle six
antana fly(n)
inta see
ukuntéma* deaf
antora bald
kontabare seven

4.1.1.2 Non-Core Clusters

Consonant sequences of the form sonorant-sonorant (SS), obstruent-sonorant (OS) and
obstruent-obstruent (OO) are observed as minor clusters for their less distribution as well
as for being results of post-lexical alterations. In the SS clusters, the first members are
the liquids followed by the bilabial nasal. Of the SS clusters, [rm] is more frequent than
[Im]. With regard to OO clusters, [Jk] is analyzed in more instances than [fb], which is
found in a single derived lexical item. Similarly, an instance of OS cluster [fr] is
analyzed, as the only cluster made up of the voiceless labio-dental fricative, as first

member, followed by the liquid /r/. The implication of the [fr] sequence might solve an
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important problem in the syllabification of intervocalic singleton /r/ and will be

discussed in a later section. See, (Table-10), below:

Table 10 Sequence of consonants with rare distribution

Consonant sequences Lexeme | Gloss

Sonorant + Sonorant

[Im] elmaga* fruit

[rm] arma shield(n)
abarma second
darma dusk, twilight
ormofa tooth stick

Obstruent + Sonorant

[fr] afripga | red pepper

Obstruent + Obstruent

[Jk] ajkawa rubbish
bafkulla army
aJkostima (be) spoiled, ruined
ifkulla bag

[fb]* aifburd* drunk (n)

* derived words

Generally, the type of consonants that often occur as first member of the clusters are
sonorants followed often by obstruents, and rarely with another sonorant. Likewise, only
a single word is found to show a cluster that have an obstruent as first member followed
by a sonorant. Clusters with consonants of the same class, i.e. Sonorant-Sonorant and
Obstruent-Obstruent, are possible but less frequent as compared to the clusters with first
member sonorants followed by obstruents. Other consonant clusters are also found but in

=

loan words, such as, [If] in alfa “thousand”. Besides, the consonants that are banned
from making a cluster are /n/ and /h/. The present analysis of cluster phonotactics
disregards the ambiguous case of the semi-vowels, /w, j/, which fluctuates in between
part of a diphthong and part of CC clusters. Thus, the [jf] and [wr] sequences, as in aifa

~ ajfa ‘traditional beer’, and in aura ~ awra ‘word’, are analyzed to be diphthongs.
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4.1.2 Morpheme Boundary Sequences

In post-lexical phonology, consonant and vowel sequences seemingly enjoy to occur
across morpheme boundaries regardless of the constraints that operate on non-derived
lexical items. Disallowed consonant sequences are formed following the deletion of the
terminal vowel while unpermitted vowel sequences occur when a boundary pause is
inserted to curb deletion of the terminal vowel. Such sequences are eminent during word
formation processes, such as, NP formation, compounding and reduplication. Consider

examples, in (1), below and occurring sequences are in bold:
(1) a./data/ ‘thing’ + /bubija/ ‘every’ [datblib1ja] ‘everything’
b. /[e:be/ ‘ten’ + /satte/ ‘three’ [febsatte] “thirty’

c. /[e:b&/ ‘ten’ + /ana-1a/ ‘on the top of*+ /ella/ ‘one’ [fobnala &lla] ‘eleven’

d. /fé:be/ ‘ten’ + /konsatte/ ‘eight’ = [/ébkonsatte] ‘eighty’
e. /kata-keta/ ‘fetus’ +/ke:1a/ ‘guest’ [katketakela] ‘stranger (unknown person)’
f. /aranta/ ‘bed’+ /minda/ + /ftnda/ [arantmindfunda] ‘north’

g. /[adafada-mmi/ [fadfadammii] ‘sometimes’
h. /fulufuluma/ [fluflima] ‘smooth, amusing’

i. /fakala/ ‘yellow’ + /dada/ ‘bead’ [fakd ada] ‘yellow bead’

In (la-i) above, disallowed sequences freely occur across morpheme boundaries, and
some of these violate the most unmarked constraints, such as, the constraint on CCC
sequences and on word-initial CC sequences. For example, in (1-f & -1), three consonant
sequences are formed across the morpheme boundaries, these are, [ntm], [nd[] and [fld],
respectively. In the former, though the [nt] and [nd] sequences are among the core
clusters attested in single words, the constraint violation arises due to the addition of the
third segment followed by a vocalic syncope. Similarly, another unmarked constraint is
violated, in (1-h) above, where the [fl] sequence happens word-initially. In the same

context, the [fl] sequence is formed at the boundary of the reduplicated noun base. In the
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remaining outputs, obstruent-obstruent and obstruent-sonorant sequences are formed,
and most of these sequences are not attested in single words. Along with these, a
sequence of two vowels [ae] occurs, in (1c), where a slight pause is inserted to curb the

deletion of the terminal vowel.

At the level of the lexical phonology, the palatal nasal consonant /p/ is dismembered
from the domain of cluster making consonants. Consequently, when /n/ comes preceding

another palatal consonant, in this case /tf/, it undergoes depalatalization, as in (2) below:
(2) /kakuna tferara/*® [kakant[erora] ‘spider’
m/ — [n] / 1tf/

In this specific context, thus, the constraint on the [ntf] sequence is not still violated. In
contrast, the palatal nasal consonant comes before the alveolar fricative [ns], as analyzed

in verbal conjugation shown, in (3), below:
(3) [kif-6m-a -ni-n-sii-na]
girl-DEF-SG-3SG-INTR-sleep-PR
“The girl sleeps”

The role of [n] is unidentified and is considered as intrusive. In account to the free
occurrence of disallowed sequences across morpheme boundaries, it is possible to
suggest that constraints that fully operate on non-derived lexical items do not necessarily
encode onto the post-lexical phonology. The strategies that may help to repair constraint

violations will be discussed in a later section.

?® This word was elicited to be in its basic form but my analysis later seems to suggest that it is formed
from two nominal bases. While /kakuna/ ‘testicle’ is found in my data, | do not get the other one.
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4.2 Syllable Structure

4.2.1 The Kunama Syllable and Points of Departure for Syllabification

Prior to diagnosing the Kunama syllable structure, it sounds logical to start with the very
notion of a syllable in Kunama, in view of what others have defined a syllable. A single
most agreed definition of a syllable is not found and it remains to create an unsettled
debate among linguists. For instance, Kahn (1976), as cited in Zec (2007:162), defines a
syllable as a prosodic unit “larger than the segment and smaller than the word”. The
Kunama syllable, however, is not always larger than a segment as the language has a
syllable containing a short vowel nucleus only. Thus, in the context of Kunama, a
syllable can be defined as a phonological unit containing a sonority peak, i.e. often a

vowel.

Concerning syllabification, similar controversies are found in the literature, and none of
the syllabification principles has enjoyed -cross-linguistic acceptance. For some
languages, the SSP* works better than the MOP* while for others the vice-versa does
work, and in some languages both principles may not clash. Hence, the most important
thing in syllabification is the language specific constraints. Accordingly, the present
study analyzes the syllable structure of Kunama based on the phonotactics of the
language and the specific constraints therein. Later, the wellformedness of the present
syllabification will be evaluated in accordance with other general syllabification
principles. In the following paragraphs, the Kunama phonotactics and its constraints are

summarized to make clear the points of departure for the present syllabification.

All consonant phonemes occur in word-initial and -medial positions, except the alveolar
liquid /r/ that never begins a word, in Kunama. All consonants have geminate counter
parts, except /d3, r, n/ and /h/, and germination is phonemic. All Vowels can occur in all
word positions, but citation forms end in the singular suffix vowel [a]. Vowel length is
phonemic and length contrast is neutralized word-finally. Besides, all words end in a

vowel, and the language has a single word that has only one vowel.

29 . . . .
Sonority Sequencing Principle
*® Maximum Onset Principle
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Kunama has a range of core and non-core clusters of two consonants, but consonant
clusters are word-medial only, i.e. word-initial CC is marked. By the same constraint,
geminates are also word-medial only, and thus CC sequences indicate a syllable
boundary. The cluster formation in this language, therefore, follows a coda-onset pattern.
Three consonant sequences (CCC) are totally constrained in non-derived lexical items,
but these could happen across morpheme boundaries. Such constraint violations

necessitate re-syllabification.

Sequences of two vowels are commonly analyzed in single words so that they are
analyzed as diphthongs, [au, ai, ia and oi]. All diphthongs occur only in word-initial and
-medial positions, except in monosyllabic words, such as, bia ‘water’ and wia ‘day’. The
same restriction seemingly encodes on phrase-final vowel sequences, which often are
separated via glide formation (see in the next chapter). Other sequences of vowels, such
as, [ae], occur across morpheme boundaries if boundary pause is inserted. Kunama
shows potential sequences of three vowels in single words, mainly for word-medial
glides. In derived contexts, however, morpheme boundary sequences of three vowels are

shown to be curbed by glide formation.

4.2.2 Internal Structure of a Syllable

The internal structure of Kunama syllable has onset, nucleus and coda. The constituents
can further be specified in terms of obligatoriness and optionality as well as by the
number of segments permitted in each constituent. The status of each constituent is

discussed in the successive paragraphs.

In view of word-initial vowels, the Kunama syllable has an optional onset. And by the
constraint that bans more than one consonant in word-initial position, the onset slot is
maximally filled by a single consonant. The constraint on initial complex onset is
supposed to operate equally on word-medial syllables so that consonant clusters and
geminates are hetrosyllabic. In view of the prominence of gemination, geminated

consonants are counted as two consonants.

119



The nucleus is obligatory and can be filled by short and long vowels as well as
diphthongs. The potential triphthongs are not considered for now. A Syllabic liquid
consonant is analyzed following post-lexical alterations and will be discussed in a later

section.

All words in Kunama end in a vowel so that coda is optional, and by virtue of this, we do

not expect a complex coda, i.e. more than one consonant coda.

In account to the status of the syllable constituents, the syllabification of Kunama starts
at the nucleus and goes to the margins. However, the Kunama phonotactics does not
state the preference of onset to coda or the vice-versa. Consequently, its basic syllable
structure template is (C) V (C) that gives four main syllable shapes, these are, V, CV,
VC and CVC. Kunama syllable can be a vowel only, a vowel preceded or followed by
one consonant and a vowel plus one of the optional constituents. The constituents that
immediately branches from the syllable node are the onset and rhyme. The onset does
not have branching skeletons or segments; whereas, the rhyme has branching
constituents, i.e., the nucleus and coda though the latter is absent in word-final syllables.
The coda does not have branching skeletons or segments while the nucleus can have
branching segments as the language has phonemic long vowels and diphthongs.
Accordingly, the onset and rhyme are head constituents immediate to the syllable while
the nucleus and coda are sub-heads of the syllable and are immediate constituents of the
rhyme. Phonological weight based syllabification is relevant to the Kunama syllable and

will be detailed in the forthcoming section.

4.2.3 Syllable Structure Typology

Syllables of a language, in the linguistic literature, are traditionally classified as open and
closed; whereas, the more recent and most agreed parameter used to define syllable
typology is Weight (Katamba, 1989). On the other hand, the weight measurement criteria
differ across languages and among linguists. Syllable weight correlates to the rhyme, i.e.
either to the quantity of the nucleus or presence of coda though the latter does not matter
in some languages. For some languages, Zec (2007), the number of segments permitted

in the onset and coda further reproduces syllable typology. Thus, while some languages
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allow more than one consonant in either of the margins, others do not. Kunama is among

those languages with restricted syllable margins.

The first parameter used to classify Kunama syllable is the presence and absence of
coda; open syllables are with no coda while closed syllables have codas. Accordingly,
Kunama has both open and closed types of syllables, of which the first predominates in
frequency while the latter suffers from positional restriction. To this end, open syllables
are common in all word positions and are the only syllable types in word-final position;
whereas, closed syllables are analyzed only in non-final word positions. Seeming
exceptions to word-final closed syllables can be found, e.g. /ding@l/ ‘prophet’, rarely.
However, the constraint on word-final consonants is violated by the liquid consonant,

which is sonorous so that it can also be counted as part of the vocalic nucleus.

The second and most important parameter used to produce a typological distinction in
Kunama syllable structure is syllable weight though the weight measurement criteria are
language dependent. As to Davenport and Hannahs (2005:81), the obvious way
determining syllable weight is the quantity of the mora in the rhyme constituents.
Syllables with only a short vowel in the rhyme are light, whereas, those consisting of
long vowels, diphthongs or those with codas are heavy (Ibid). Hyman (1984 and 1985)
first introduced the concept of syllable weight specification by the mora count of a
syllable via the phonological weight or the moraic theory. Actually, the correlation
between mora and syllable weight is a well-founded step in the linguistic literature. For
instance, among the later proponents of the moraic theory, Hayes (1989), as cited in

Ouden (1995:22), explains,
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The mora is a unit expressing phonological weight. One mora makes a phonologically
light syllable and more moras make a heavy syllable. In languages with contrastive vowel
length, long vowels are assigned two moras and short vowels one mora. These moras are

”

dominated by the syllable node. In Hayes' words: "...certain sonorous segments [are
selected], on a language-specific basis, for domination by a syllable node."Next, the onset
consonants are bound to this syllable node. Onsets have no influence on syllable weight
and are therefore not attached to moras, but directly to the syllable node. Coda
consonants are bound to the preceding mora. Syllable weight based on structure differs
language-specifically, which leads to the claim of Moraic Phonologists that moraic
structure of languages can vary. For example, in languages like English and Latin, closed
syllables (CVC) count as heavy, whereas in others, like Lardil, CVC counts as a light
syllable. Hayes posits a Weight by Position Rule that is present in some languages
(English, Latin, Dutch), but not in all. In languages where the rule works, codas are
assigned moras 'of themselves'. In other languages, they are the daughters of preceding
moras.

In account to the tenets of the moraic theory, a mora is a minimal phonological unit of

length on the rhyme, which is commonly referred as “timing tier”.

Kunama has phonemic length of vowels and consonants, and it owes diphthongs and
moraic consonants that add to the weight of a syllable; the mora is analyzed to be the
tone-bearing unit (TBU) in Kunama (see in Chapter-6). Thus, the quantity of the mora
on the rhyme units is used to specify light and heavy syllables of Kunama. Syllables
having long vowels, diphthongs or short vowels with a sonorant coda are classified as
heavy so that they are bi-moraic. Syllables with a short vowel or a short vowel with a
non-sonorant coda are light so that are mono-moraic. The presence of coda does not
necessarily make a heavy syllable in Kunama though this is claimed after the analysis of
contour tone licensing ability of a syllable. Contour tones have not been analyzed on
closed syllables having a short vowel and a non-sonorant coda. Obstruent geminates and
obstruent-sonorant clusters create such syllables. The non-sonorant codas, instead, carry
the continuation of the pitch height surfacing on the preceding vowels. Similarly,
sonorant codas have also been analyzed to carry the same pitch height surfacing on the
preceding vowel. In other instances, however, sonorant codas have borne a pitch height
different from the nucleus. In such cases, the mora-to-segment alignment operates in a
one-to-one fashion, and the rhyme constituents are linked to independent moras. The
non-sonorant codas, whereas, will become daughter nodes of the preceding vowel mora.
This claim seemingly collides to the very definition of the mora, and if mora is related to

a phonological unit of length, non-sonorant codas can be moraic so that all closed
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syllables of Kunama will become heavy (bi-moraic). Based on the analysis of contour
tone phenomena, however, the present study proposes that a consonantal mora might
also be related to other underlying qualities of consonants. This remains to be an issue of

future research.

Coming to syllable classification, Kunama heavy syllables are bi-moraic and its light
syllables are monomoraic. Tri-moraic syllables do exist but in fewer words; such
syllables can be referred as super-heavy. Overall, the following four types of syllables

are proposed:

= Light-open
= Heavy-open
= Light-closed

= Heavy-closed

4.2.3.1 Open Syllables

Open syllables exhibit a predominant distribution while they are further classified as
light-open and heavy-open depending on the number of moras in the nucleus, as

explained in the following sections.

4.2.3.1.1 Light-open Syllables

Light-open syllables have a short vowel nucleus and an optional onset. They take V and
CV skeletons. The CV syllable is unmarked while the V pattern is often restricted to
word-initial position. Consider the following syllabified examples, in (Table-11),

syllable boundaries are indicated by a period (.), and target syllables are bolded:
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Table 11 Distribution of light-open Syllables

Syllable Structure

Examples

Syllable Structure

Examples

v

¢ ‘yes’

V-CV-CV

a.bi.na ‘elephant’
€.mé.1a ‘rubber’
€.la.ga ‘seed’
u.ku.na ‘ear’
a.ku.la ‘armpit’
1.k.ma ‘fingernail’
a.ga.la ‘skin’

w.su.la ‘law’

cv

la ‘transplant’

sa ‘giving’

ta~ ‘slaughter(animal)
tfa ‘die’

ba.da™ ‘thigh’

la.fa ‘maize’

ko.la ‘preventing’

ti.ka ‘to hear’

CV.CV.CV

)

$0.10.ba ‘bride/bridegroom
ga.ba.la ‘monkey’

da.ra.sa ‘giraffe’

ka.fo.ga ‘dress(n)’
ko.ko.pa ‘egg’

k6.kd.ba ‘blood’

do.ro.fa “fat’

b6.b6.na ‘nose’

4.2.3.1.2 Heavy-open Syllables

The heavy-open syllables take V:, VV, CV: and CVV shapes. They are non-final

syllables, except in a few monosyllabic CVV words. See (Table-12) below:
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Table 12 Distribution of heavy-open syllables

Syllable Examples Syllable Examples
Structure Structure
Cvv bia ‘water’ CVV- kau.ka ‘crow’
wia ‘day’ nau.da ‘carry’
bau.da ‘bark’ (of a dog)’
kai.la ‘parrot’
fai.da ‘polish’
CV: - bi..ba ‘red’ VV- ar.nd.ma ‘hippopotamus’
bii:.ra ‘spotty (color of an ox)’ ar.le.wa ‘moth’
farta ‘lung’ oi.ke.da ‘open’
fu:.na ‘crocodile’ V: - u:.1a ‘wild edible root’
gi..ra ‘horn’ i.Ja” ‘outside’
ga:la ‘bellows’

As can be learned from, (Table-9), above, word-final heavy open syllables of -CVV
shape are not found in single lexical items, except for the monosyllabic CVV words.
Likewise, this is not found even in the post-lexical phonology. Thomson (1983:290),

however, has analyzed phrase final CVV in noun inflection, dedoa ‘the/that child’. In

the present study, the same definite noun shows a different pattern, as in (3):

(4) /déd-3/ “child’+ /wAm-a/ DEF

The terminal vowel undergoes rounding assimilation before the labial glide while the
initial syllable vowel of the definite marker is elided. Thus, the expected medial CVV in

the out surface is not formed. The difference with that of Thomson might be attributed to

dialectal variation.

[de.do.ma] ‘the child’.
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4.2.3.2 Closed Syllables

In the conventional sense, closed syllable are designated as heavy, merely for having
coda/s. However, in some languages, this does not necessarily make a syllable heavy
(Katamba, 1989). Accordingly, Kunama closed syllables are further specified as light
closed and as heavy closed. Keeping VC or CVC template shapes for both, they differ by
the quality of consonants in the coda. In terms of distribution, closed syllables are
restricted to non-final word positions as Kunama words end in vowels; consequently,
closed syllables are found in the context of geminates and consonant clusters that are

intervocalic only.

4.2.3.2.1 Light-closed Syllables

A (C) VC template characterizes light closed syllables where the optional onset slot does
not matter whether it is filled by a sonorant or a non-sonorant consonant, in the view that
makes onset out of the weight specification criteria. Accordingly, these syllables will
have one mora in the nucleus but the coda consonants share the vowels mora nodes as
least/non-sonorous consonants are assumed non-moraic. While the VC pattern is
restricted only to word-initial position, the CVC is common both in word-initial and -

medial positions. See (Table-13) below:
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Table 13 Distribution of light-closed syllables

uf.fa ‘heart’

ad.da ‘wild area’
ék.ké.na ‘first’
af.ka.wa ‘rubbish’
af.k6.st.ma ‘ruined’

ifkalla ‘bag’

Syllable Structure | Examples Syllable Structure | Examples

CVC- daf.fa ‘leaf’ -CVC- kon.sat.te ‘eight’
mét.ta ‘dull’
ség.ga ‘left(direction)
baf.kul.la ‘army’

VC- af rin.ga ‘red pepper’ | -VC- ?

4.2.3.2.2 Heavy-closed Syllables

The heavy-closed syllables takes the same syllable structure template (C)VC as the light
closed syllables, but the closed-heavy syllables demand a sonorant coda. Even though, a
long vowel or a diphthong is the essential quality of heavy syllables, in general, the
heavy closed syllables necessarily require a coda to fulfill the typological specification
of closeness. On the other hand, fewer words are analyzed for a super-heavy VVC-

syllable having a diphthongal nucleus and a coda. Such syllables can be considered as

tri-moraic depending on the type of consonant in the coda. See, in (Table-14), below:

127




Table 14 Distribution of heavy-closed syllables

Syllable
Structure

Examples

Syllable Structure

Examples

CVC-

san.da ‘donkey’
Jun.da ‘star’

kun.da ‘salt’

min.da ‘leg’
diin.dii.na ‘fog’
gom.[0.ra ‘beard’
kon.tal.I¢ ‘six’
sufjgoda ‘movement’

tal.la ‘rock’

-CVC-

mu.tur.gu.la ‘trunk
a.bar.ma ‘second’
da.ban.da ‘big lake’
af.rin.ga ‘red pepper’
kon.tal.l¢ ‘six’
a.san.ga ‘head’

ti.rifj.ga ‘partridge’

VC-

€l.ma.ga ‘fruit’
an.dzé.ra ‘knife’
an.ta.na ‘fly(n)’
in.gi.da™“detour’

an.to.ra ‘bald’

an.fi.ra ‘young(man)’

¢l.dau.dé ‘nine’
an.da ‘big’
ar.da ‘intestine’
in.ta ‘see’
an.na ‘God’

iw.wa ‘father’

-VC-

VVC-

aiin.ga” ‘hyena’

aug.ga ‘cat’
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As can be seen from (Table-13 and -14), the VC syllable is not found word-medially.
Thomson (1983:291) has indicated the same distributional restriction of the VC syllable.
The CVC pattern is common in word-initial and -medial positions but is highly marked
word-finally. The commonest phonological environment for Kunama closed syllables

are intervocalic geminates and consonant clusters.

Against the markedness of word-initial consonant cluster, Thomson (1983:291) has
mentioned seeming exceptions to CCV-, such as, kwa ‘a man’. The same word, in the
present study, is interpreted as a [k*a]~[koa]~[kua] ‘man’, where the labial glide is
realized as post-velar and sometimes glides to the high back round vowels, thereby
making part of a vowel sequence. Therefore, this monosyllabic word shows either CV or

CVYV so that the variation can be dialectal.

Typologically speaking, Kunama phonotactics prefers open syllables to closed syllables
so that closed syllables in general are more marked than open syllables. Among the open
syllable shapes, CV is unmarked while V, V:, VV, CV: and CVV are marked word-
finally. Word-medial restriction also applies on some of these, for instance, V, V: and
VV are marked in word-internal environment. Kunama closed syllables are CVC and
VC, of which the former is marked in word-final position while the latter is additionally
marked in word-medial position. The constraint on word-final consonants, therefore, can
be referred as ‘NOCODA™' constraint because it invariably avoids a closed CVC. By
the same constraint, the Kunama loanword adaptation process forces borrowed terms
satisfy the nocoda constraint on final syllables and applies word-final epenthesis strategy

or sometimes deletes the final consonant.

4.2.4 Syllabification Tree Models

The linguistic literature commonly recites two general syllabification trends, these are,
linear and non-linear approaches. While the linear approach directly links the syllable
node to the constituent segments (vowels and consonants), the non-linear approach

proposes branching hierarchical structure, in which, different levels in a syllable are

3 There is a constraint called NOCODA, prohibiting closed syllables, which outranks any other relevant
constraint, i.e. it is undominated (Parker, 2015:176).
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linked to each other. The present study goes for the non-linear phonology and uses two
models to represent the syllable structure typology of Kunama, these are, the multi-tiered
hierarchical branching model and the moraic theory syllabification model. While the
former is used to show the conventional way of representing syllable structure, the latter
is used to represent the weight-related typology of the Kunama syllable structure. Both

ways are believed to be relevant to represent the Kunama syllable structure typology.

The Multi-Tiered Phonological Theory Model

The branching hierarchical structure is developed into a new version that works in the
realm of Multi-tiered Phonological theory (Katamba, 1989).The new version, in
phonological representations, claims a number of independent levels linked to each
other. To this end, a syllable structure will be represented by associating the syllable tier,
the immediate and non-immediate constituent tiers, the skeletal tier and the segmental

tier hierarchically.

It is the one that commonly used by phonologists in recent days (Katamba, 1989:153).
Accordingly, five independent tiers, namely, the syllable, head constituent (onset and
rhyme), sub-head constituent (nucleus and coda), CV (skeletal) and segmental tiers are
represented and linked to each other in hierarchical branching fashion. The notations

used are:

o = Syllable O=onset N=nucleus Co=coda R=rhyme V=vowel C=consonant G=glide

S=sonorant consonant, a colon (:) =long vowel, VV=diphthong

It has to be noted that the syllable template representation given below, in (Figure-19),
does not imply that Kunama is a templatic language. The weight-related syllable
structure typology needs a different representation and will be treated in the forthcoming

section.
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(o)

N

Onset Rhyme

N

Nucleus Coda

© v (©

Figure 19 Multi-tiered hierarchical representation of Kunama basic syllable structure
template
In the following trees, in (5), V, VC, CV and CVC syllables are represented. Among the
four syllable shapes, a nucleus only syllable, as in (5-a), is analyzed in the only occurring

monosyllabic word and initial of polysyllabic words.
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& “yos" m ki wn Crabbish * ki “tnkinge” iy beval lin “mrroey®

In (5-a) above, all tiers are hierarchically linked and none of them has branching
constituents as the syllable is made of one vowel; this is found to be the only occurring
monosyllabic V word. Whereas, in (5-c), the syllable node has branching heads, onset
and rhyme, and each head is connected to one segment. In (5-b), the syllable node is
directly linked to one head, i.e. the thyme, and again the rhyme branches to the nucleus
and coda (sub-heads) that are filled by one segment each. All of the above tree diagrams
represent light syllables. On the contrary, representing heavy syllables by the same
model may not be as simple as this one. For instance, consider the representation of V:,

VV and VGV syllables, in (6), below:
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(6)

[ CRT™T i CRT = W
(e (e (e
™~ ™~ ™~
b i a b i: a i
bia “water” BI:.ba ‘red ai.no.ma “hippopotamus’
h. ~ i. "GN

1z a J O
m:.la “wild edible root” ajo.dco mma “light” (mnot hea~s

The hierarchical syllabification model represents only the number of segments in the
head and sub-head constituents so that it does not necessarily show how heavy or light a
syllable is. In effect, by looking at the tree diagrams above, in (6), we may judge the
syllables as light because they do not have codas. In Kunama, however, a syllable
weighs more or less based on the quantity of the mora therein, so the moraic
syllabification model better represent heavy syllables. The moraic theory model directly
links syllable nodes to weight units, i.e. the moras, as discussed in the following

paragraph.
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The Moraic Theory Model

Hyman (1985), as cited in Katamba (1989:155), contends that weight units embedded in
segments are determinant to represent a syllable structure. These units are moras that

have to be linked directly to the syllable node.

The structure trees in (7) represent light syllables that are mono-moraic. Light syllables
have either a short vowel only or a short vowel closed by a non-sonorant coda; note that
onset has no place in syllable weight specification. Accordingly, the structure trees in
(7-a & -b) represent light-open syllables; whereas, the structure trees, in (7-c &- d),
represent light closed syllables. Thus, only sonorant codas are linked to the vowel mora
node or to an independent mora of their own, depending on the pitch height surfacing on

the nucleus and the coda.

(7) Light Syllables (target syllables are in boldface)

a. 0] b. (‘F c. 0] d. O
M 1|1 1|1 p
c V A% cC VvV C vV C
fi “burying’ a.bina ‘elephant daf {3 ‘leaf” af rin.gi ‘red pepper’

Similarly, heavy syllables as in (8a-g) below can be identified into different shapes in
accordance with weight, i.e. the number of moras in a syllable. While the heavy open
syllables, in (8a-d), show two overt moras associated either to a long vowel or to a
diphthong, the heavy closed syllables have two overt moras aligned to the vowel and the
sonorant coda. Therefore, sonorant codas are aligned to an independent mora. The
representation given in (8-h) is a super-heavy syllable having two moras in the nucleus

and one mora in the coda so that the syllable becomes tri-moraic.
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(8) Heavy Syllables (target syllables are in boldface)

a.GI\ b. (li\ . © d. c
pop [T nLon TR
AV4 | N/ ||
v A% c Vv C VV

v
:li “wild edible root” aifa “beer (traditional)” su:.sd soup (of meat)” faida ‘polish”

e. © f. o s O h. o
[TRNT! /h nop nopop
/I\| i L 0]
C VvV C C vV C vV C VvV OV C

dam m3 ‘sheep’ asan.gi ‘head” inta “see’ ann. ga hyena’

In the following (9), consider the syllabification of diggiil ‘prophet’, which
exceptionally shows final CVC syllable, via the two syllabification models. Word-final
closed syllables are highly constrained in Kunama, but this word shows a sequence of
two heavy-closed syllables, CVC,C,VC. The coda slot of the final CVC is occupied by
the lateral liquid /l/. As a result, the final syllable template could rather be CVL instead
of CVC (L stands for the lateral liquid).

(9) CVC;C,VL

a. Branching Hierarchy Mult-Tiered MModel b. Moraic Theorv Model
O O (‘5\ O
o R O R pnop pop
N Co N Co C VOC C A" &:
T 9T TS ¢ broe
d i §n g u 1
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4.2.5 The Case of Intervocalic Singleton Consonants in Kunama

This section is designed to solve an important syllabification problem, which the
Kunama phonotactics could not justify fully. The problem mainly looks into the
syllabification of intervocalic singleton consonants in VCV words of Kunama. Onset and
coda are optional constituents and complex onset and codas are severely constrained.
Nonetheless, in the case of intervocalic singleton consonants, in VCV words, both
margins are equally legitimate to get the consonant. The only justifiable means offered
by the Kunama phonotactics is that onset wins over coda because the CV syllable is
unmarked in the language. If so, why the scenario of intervocalic singleton consonants
necessitates further explanation in the present analysis? This is because of the constraint
on word-initial /r/. In Kunama, the alveo-lateral liquid /r/ never begins a word, and this
implies that this consonant cannot be a syllable onset. This invokes the researcher to
check if the same constraint encodes onto word internal /r/ and prevents from being an
onset to word-medial syllables. In effect, three proposals are suggested within the
phonotactics and other syllabification principles to find out the single most way of

syllabification for intervocalic singleton consonants of Kunama.

The first proposal brings the notion of ‘Ambisyllabicity’ and checks if it can resolve the
contradiction between the constraint on word-initial /r/ and the MOP. The Onset First
Principle, Kahn (1976, Clements and Keyser (1983), as cited in Katamba (1989:161),
parses intervocalic singleton consonants, in VCV sequences, as onset of the final syllable
instead of as coda of the initial syllable. The Onset First Principle is later developed into
the maximum onset principle (MOP) and is used to parse intervocalic singleton
consonants as syllable onsets. In contrast, the Kunama phonotactics does not allow /1/ as
word-initial syllables onset so that ambisyllabification of /r/ can intervene to calm the
clash of the MOP and this constraint. Otherwise, we will have two different
syllabifications for intervocalic singleton consonants in VCV sequences. The first is the
syllabification of /t/ as coda of the penult syllable (VC.V), and the second way parses
other medial singleton consonants as onset to the final syllable (V. CV). Nonetheless, the

permissibility of applying two different syllabifications for the same VCV words is
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questionable. On this view, while the syllabifications in (10-a &-b) are rejected, the

ambisyllafication of singletons, in (10-c &-d), will be accepted.

(10)

a O o] b. c c ¢ O o do 0
N Co N N ON V CCV \|/ C C\‘/
Vv C VvV v CcV i 3 5 s 3
a r a a 8 a
ara “white’ as3 “dig’ ara ‘white’ asa ‘dlg’

The second proposal favors the syllabification of intervocalic singleton consonants as
coda of the penultimate syllable, but it presumes that the terminal vowel is not part of the
underlying structure. Since this hypothesis predicts the deletion of the terminal vowel [a]
by the post-lexical rule, it jeopardizes the permissibility of the core syllabification task as
a whole. If so, all VCV words will become monosyllabic VC, and to the worst, all words

in the language will be consonant endings.

On the other hand, this assumption does not seem valid in two ways. Firstly, since the
terminal vowel is deleted only across morpheme boundaries, in the right-edge inputs it
remains part of the re-syllabification process. Secondly, the terminal vowel will not be
deleted in the presence of boundary pause, so it is difficult to assume it as extra-syllabic.
The re-syllabification process often repairs constraint violations caused by the deletion
of the terminal vowel. It re-aligns survivor segments across morpheme boundaries to the
empty positions of a syllable. For instance, either the intervocalic singleton consonants
will get a new vowel nucleus or they will shift to the coda position of the preceding
syllable. In some cases, the re-syllabification maintains these consonants as coda as they

were at the level of core syllabification.
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However, there are instances where post-lexical constraint violations may not be fully
amended only by the re-syllabification process, and this will be discussed later. In
account to these gaps, the proposal under discussion is no longer accepted. Consider the
following re-syllabifications, in (11&12), that may give a room for ambisyllabic
consonants. For simplicity, only three tiers, the syllable, the skeletal (CV), and the

segmental tiers are represented.

(11) /ula/ “body’ + /anda/ ‘big” —»[ulanda] ‘obese’

6 o© + ¢ c —> c o o)
1IN/ NN/
vV CV vV CCV vCcC VvVCCV
NI ]
u la a nd a u 1 a nd a

(12) /mé:rd/ “bile’ + /itd/ ‘house’ —> [marita~ ] ‘gallbladder’
o} c t+o c —> o o o
N /N A N N/

WYY f1V T

1t m ar 1t

In the derivation of the noun phrase above, in (11), the terminal vowel is deleted at the
morphemes boundary, but the liquid onset of the first input final syllable can possibly be
ambisyllabic by the re-syllabification process. It can be onset of the output medial
syllable as the empty nuclear slot is re-filled by the initial vowel of the second input
through re-syllabification of the surface output. It can also be coda of the initial syllable
of the output. In contrast, if the second input is consonant beginning, the same onset
consonant instead shifts to the coda position of the preceding syllable. Thus,
ambisyllabicity is dependent up on the initial segment of the second input (right) so that
it will not be a way out to get the best syllabified output in Kunama. Consider, in (13),

below:
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(13) /bénd/ ‘upper arm’ + /fila/ ‘swelling” —»  [bénfi 1] ‘muscle’

c o© + o© G —>» O (4] (6]
A1 A A SN A A
TIYTOTTTr oIy
b e n a f 11 a ben a fi la

In (13) above, the final syllable onset of the first input (left) shifts to the coda position of
the initial syllable of the output because the terminal vowel deletion remains

uncompensated; the second input is consonant initial.

The third proposal brings two workable arguments within the Kunama cluster
phonotactics and speaker’s insertion of pause between syllables of a word. Based on
these arguments, the ambisyllabification proposal can be rejected as irrelevant to
Kunama. The first argument learns that native speakers sometimes insert a syllable pause
that aligns the /r/ as onset of the final syllable, for example, ma:ra~ ‘bile’ is pronounced
with a pause inserted before the /r/ so that the word-initial constraint on /r/ may not be

encoded onto word-internal syllable onset.

The second and more valid counter argument to ambisyllabicity arises from the
syllabification of /r/ as a medial syllable onset. When /r/ occurs as second member of a
cluster, as in /afringa/ ‘red pepper’, it becomes onset of the medial CVC syllable. By the
constraint that bans word-initial cluster and word-final consonant, Kunama clusters are
hetrosyllabic so that in the [fr] cluster, the /r/ definitely becomes the onset of the

penultimate syllable as represented, in (14), below:

(14) /afringa/ ‘red pepper’
N AN A
v ¢ CVvCCV
U R N
a f r i ng a
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This scenario implies that the constraint on word-initial /r/ does not prevent it from being
onset of word-medial syllables. Besides, the syllabification of /r/ as onset of the penult
syllable obeys the SSP. Because /r/ is more sonorous than /f/, it should not be behind the
voiceless obstruent if both segments are aligned to the coda of the antepenultimate
syllable. Besides, if both consonants are syllabified as onset of the penult syllable, it
again obeys the SSP but violates the phonotactic constraint that bans more than one
consonant onset. The phonotactic constraints of Kunama override other syllabification

principles.

Generally, word-initial constraint on single segments does not diametrically encode onto
word-internal environment so that the ambisyllabification proposal is eventually rejected
as irrelevant to Kunama. Instead, the onset first principle matches to the working
scenario in Kunama. As a result, the present study parses intervocalic singleton
consonants as syllable onsets in the core syllabification whatever they may shift to a

coda position during the re-syllabification process.

4.2.6 Wellformedness of Cluster Syllabification in view of the MOP and SSP

In this section, the so far account on the syllabification of Kunama consonant clusters is
reviewed via the MOP and the SSP. This is done with the assumption of exploring the
extent to which the phonotactic constraints of Kunama comply with the basic tenets of
the syllabification principles, and thereby to see if there is clash of principles. In so
doing, the Kunama cluster phonotactic constraints will not be compromised but are kept

dominant over any of the syllabification principles.

The MOP, Kahn (1976), Clements and Keyser (1983) as cited in Katamba (1989:161),
propagates the onset first principle on the fact that the CV syllable structure is the least
marked cross-linguistically. Thus, the MOP favors the maximum possible consonants to
the onset position. Accordingly, in VC,C,V and CVC,C,V sequences, the MOP
operation goes for V.C,C,V instead of for VC,.C,V if the language permits word-initial
CC. Nonetheless, as Kunama disallows word-initial cluster or more than one consonant

initially, complex onsets are severely marked. Thus, Kunama clusters and geminates are
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hetrosyllabic and become wellformed as VC;.C,V and CVC,.C,V, which make the MOP

irrelevant in this case.

In the same way, what will happen if the same sequences are syllabified as VC,C,.V and
CVC,C,.V in view of the maximum coda principle? Firstly, this way directly contradicts
to the MOP that favors the maximum possible number of consonants in the onset.
Secondly and most importantly, word-final consonants are severely constrained in
Kunama so that complex coda is unlikely to happen elsewhere. This again goes along
with the optional status of syllable margins in Kunama, and in turn, strengthens the claim

that Kunama clusters and geminates are hetrosyllabic.

On the other hand, the Kunama cluster phonotactics seemingly complies with the
sonority sequencing principle (henceforth SSP), particularly with the formation of
sonorant-obstruent clusters. The concept of sonority as well as the sonority measurement
criteria have not yet earned consensus among phoneticians. Among a range of views on
the phonetic correlate of sonority, the most recent definition given by Ladefoged and

Johnson (2011:245) would clarify this concept:

The Sonority of a sound is its loudness relative to that of other sounds with the same
length, stress, and pitch. Besides, the acoustic intensity or “the amount of acoustic
energy present” in a sound determines its loudness, which then refers to openness and
voicing as well.

Disregarding the controversies over the issue of correlation, the most agreed point is that
vowels are the highest in sonority. And the sonority hierarchy of the core classes of
consonants earns relative consensus. Whereas, most unsettled is the sonority hierarchy of
sub-classes of consonants, such as, related to the feature [voicing]. The argument over
the presence of language specific variations (or otherwise) is not yet settled (Clements,
1990). Following Clements (1990:292), the sonority hierarchy of the core classes is

represented as follows: (< stands for less than)

Obstruents < nasals < liquids < glides < vowels
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Accordingly, in what follows, the possible parsing of Kunama clusters and geminates

will be shown via the syllabification trees below, in (15) and (16), respectively:

(15) Comparing the possible division of NC clusters as in /funda/ ‘star’:

c o bcs G c. © o
/N /] /N
cvccy C cCVvce \Y%
17 M\ [T\ |
S und a nd a un d

The syllabification in (15-a) conforms to the phonotactic constraint of Kunama and to
the SSP but is MOP compliant. In view of the maximum onset principle that prescribes
the largest possible number of consonants for the onset position, the [nd] cluster should
go to the final syllable onset. However, since syllable onset in Kunama is maximally
filled by one consonant, the best syllabified output in this language is the one shown
above, in (15-a), and which is also up to the SSP. As the alveolar nasal /n/ is more
sonorous than the voiced alveolar plosive /d/, it should be closer to the nucleus.
However, the SSP also allow the syllabification in (15-c), so the well-formedness
condition, in this case, is guided by the phonotactic constraint of the language. Since
Kunama highly constrains word-final closed syllable, it does not allow more that one
consonant in the coda. As there are no word-final consonants, a CC coda is not expected
in the syllables elsewhere. Besides, in view of the optional status of syllable margins,
complex margins are unlikely to occur. The syllabification, in (15-b), is ill formed in
view of both the phonotactic constraint and the SSP.While the former rejects complex
onset, the latter does not allow the least sonorous consonant to be closer to the nucleus;

/n/ higher in sonority than /d/.

The wellformedness condition in the syllabification of geminates can be assessed in the
same way as the cluster syllabification. As has been noted before, Kunama geminates are
also hetrosyllabic, so the structure below, in (16-a), is well-formed in view of the
phonotactic constraint and the SSP. The same consonants cannot be tautosyllabic in
account to the SSP that again operates as per the OCP and precludes the sonority plateau

to come by onset or coda consonants in the same syllable. Geminated consonants are
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counted as two consonants in view their distinctive role in Kunama and by phonetic
approximation of duration. Thus, geminates are constrained from being tautosyllabic.
Consequently, the structure trees, in (16-b) and in (16-c), represent ill formed syllables in
terms of both the language’s constraint and the SSP while the syllabification in (16-c) is
MOP compliant.

(16) Comparing the possible division of geminates (C;C;) as in amma ‘laugh’
Nz i
a

m m

C.

7Q

[ A
N

a mma

S

The MOP blocks tautosyllabic coda clusters as a whole while the core clusters conform
to the SSP requirement for tautosyllabic coda clusters, except the OL and OO clusters. In
the same way, tautosyllabic onset clusters literally comply with the MOP but severely
constrained by the phonotactics. The only onset cluster that complies with the SSP is the
OL pattern, whose formation patter is in reverse to the core clusters, in which the more
sonorous segment precedes the less sonorous one. Other clusters that contradict to the
SSP requirement for both onset and coda are the OO clusters. As this cluster formation
pattern creates a sonority plateau, it violates the OCP. By the same analogy, tautosyllabic
geminate onsets and codas are also disfavored by the SSP for creating sonority plateau.
The assumption of cluster tautosyllabicity in Kunama results in clash of principles while

hetrosyllabicity is up to the demands of the SSP.

Overall, it is possible to argue that the wellformedness condition of -cluster
syllabification in Kunama can be governed by the phonotactics itself. While the SSP
favors the hetrosyllabicity of Kunama clusters, the MOP does not seem relevant in this
case. However, the MOP is important in parsing intervocalic singleton consonants of
Kunama whose phonotactics does not dictate the preference of onset to coda or the vice-
versa. In cases where the phonotactic constraints of Kunama trembles to fully justify the
parsing of clusters with a deviant formation patter, for example, the [fr] cluster with
obstruent-sonorant pattern, the SSP further clues that this cluster cannot be a

tautosyllabic coda. Hence, we can prove that /t/ can be onset to word-internal syllables.
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4.2.7 Post-lexical Changes and Resyllabification

Constraint violations arise following post-lexical alterations, commonly across
morpheme boundaries. To repair constraint violations, re-syllabification is found to be
important. While the core syllabification is represented via non-derived lexical items, the
re-syllabification process focuses on derivations. The re-syllabification process helps to
predict new permissible boundaries of syllables in the surface of outputs. The new
boundaries can also be traced via slight pauses inserted by speakers. Among a range of
post-lexical alterations observed in Kunama, some of those cause floating segments.
Floating segments are able to surface phonetically but may/may not be re-linked to a
skeletal (CV) slot depending on the segmental composition of the inputs and the
resulting outputs. These post-lexical scenarios are discussed in the subsequent sections,
where the re-syllabification process helps to attend the constraint violations and other

repair strategies thereof.

4.2.7.1 Re-alignment of Segments to Vacant Syllable Slots

Following post-lexical rules, not every segment in the inputs shows up in the output
surface structure so that some surviving segments need to be re-aligned to vacant
syllable slots on either side. This in turn would bring changes in syllable shape and
syllable count of the output surface. Such changes are therefore resolved through the re-
syllabification process as shown below, in (17). The post-lexical rules that trigger re-

syllabification of the outputs are indicated before the examples.
(17) a. Degemination
/a-/-1SG POSS + /e-wwa/3SG-father’+ /dakka/ ‘woman’ —p [4éwodakka] ‘mother-in-law’

c|$+0 c + o© o] ,(|sc|50 G G

N /| /AN /]

? if VV({;V?VCC

V C
FrE T
In deriving the kinship noun, as in (17a), degemination occurs in the output surface. As a

<
<

-
o —<
—0

| |
d a a a e o d akka

result, the initial VC syllable of the first noun input (left-to-right) is re-syllabified as V

syllable in the output surface structure.
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b. Degemination and terminal vowel deletion

/anna/ ‘God’+ /élla/ ‘one’ — [anella™ ] ‘promise (n)’

NAKNATIAA
vCCV vCcCyvVv vCcvVCCVv
N T S AR

c. Terminalvowel deletion and cluster formation

/né:13/ ‘tongue’ + /dendérd/ “clitoris’ —»  [példéndora] ‘palate’

o c + o© o c —» o© c G O©
/N A AN A1/ e v A

RN RN RIR AL
ne la d en de ra nel de ndora

d. Gemination in noun derivation
[a-] NOM + /tfa/ ‘die’ —» [atft[a] ‘corpse’
+ —
P T I
- A
e. Glide formation and degemination

/bia/ ‘water’ + /uffa/ ‘heart’ + /laga/ ‘land> —,p [biagwfsloga] ‘island’

c t o© ot © —» O G O 9 o
AN N/ N AN/
LTI T THITHTT T
bi a uffa la ga biawfo lo ga

In (17-b) above, when two nouns both having geminated consonant are joined to form

another noun, the process results in elision of the terminal vowel and in shortening of the

geminate of the first input. While the empty nucleus is re-filled by the initial vowel of

the second input, the degemination leaves the initial syllable of the first input with no

coda.
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Onset consonants may also shift to the coda position of a preceding syllable because of
losing its nucleus through deletion provided that the second input is consonant initial.
For example, in (17-c) above, the deletion of the terminal vowel results in the formation
of the [1d] cluster at the morphemes boundary, thereby forcing the lateral liquid to shift
from the onset position, in the underlying structure, to the coda position of the preceding

syllable in the output surface structure.

The formation of the labial glide is supposed to necessitate the re-syllabification shown,
in (17-e) above, where three noun bases join to form the noun phrase. At boundary of the
first two inputs, a sequence of three vowels happens that ensures formation of a
homorganic glide i.e. high back round vowel glides to form the labial glide [u~w]. This,
in turn, causes shortening of the geminate in the second input, in a way that evades
sequence of three consonants that is marked in Kunama; note that a geminate
approximates the duration of two consonants. On the other hand, the question of
syllabifying the glide whether to the empty coda position of the initial syllable or a
syllable in itself is tough. In the former assumption, the initial syllable of the output will
become a heavy closed CVVC syllable having three moras; note that Kunama sonorant
consonants are moraic. In consideration to the presence of tri-moraic syllables in
Kunama, the CVVC syllable is likely permissible though the same syllable shape is not
attested in single words. Thus, the labial glide is re-syllabified as coda of the preceding
syllable instead of being syllabic.

Overall, the re-syllabification process noted above, in (17), has revealed changes in
syllable shapes and syllable count. It then repairs constraint violations caused by post-
lexical changes in some ways. For instance, a dangling consonant is re-linked to a CV-
tier after losing the nucleus it dominates through deletion. Re-linking can take place in
both directions (left or right) of the morpheme boundaries depending on the initial sound
of the next input. If the next word begins with a vowel, the consonant is parsed as onset
to the next available vowel, in accordance with the Onset First Principle. If the next word
is consonant beginning, the dangling consonant will shift to the preceding syllable coda

provided that the coda slot is empty. By the re-syllabification process, floating onset
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consonants, therefore, are re-linked to the CV-tier and remain to be part of the surface

structure of the output.

4.2.7.2 Floating Segments and Extra-syllabicity

In this section, the re-syllabification process focuses on the outputs that show a bit
serious violations to constraints. The re-syllabification process may repair the constraint
violations but in a way that is different from the one shown in the preceding section, i.e.
re-linking of floating segments. Let us bring the dangling consonant hypothetical
scenario from the preceding section, if the next word is consonant beginning, the
dangling consonant will shift to the preceding syllable coda provided that the coda slot
is empty. Nevertheless, what will be the fate of the dangling consonant if the preceding
syllable coda is preoccupied? This consonant is phonetically specified but will not be re-

linked by association lines to the CV-tier. Such floating segments are referred as

‘Extrasyllabic”** Katamba (1989:183).

In Kunama, floating consonants will be extra-syllabic when the terminal vowel deletion
results in a sequence of three consonants. This scenario presumes the first input word to
have a consonant cluster and the next input word has to be consonant initial. Since this
violates the constraint that bans sequence of three consonants, the re-syllabification

process leaves extra-syllabic segments unassociated to the CV skeleton as shown, in

(18).

(18) /éarantd/ ‘bed’+ /minda/ ‘leg’ + /finda/ ‘star’ —» [ardntmindfunda] ‘north’

TAARNARAATIA KA A
PICTTT LU TR T O i 11y nd
a ranta minda fund a arantmind fun d a

As represented in the structure tree given, in (18), the terminal vowels are deleted across
both boundaries, thereby causing sequences of three consonants to happen in the output
surface. In the first two boundaries (left-to-right), the final CV syllables of the first two

inputs, /aranta/ and /minda/, are dissolved for losing their nuclei through deletion while

*? Extrasyllabic segments can be phonetically fully specified without being linked by association lines to a
CorV (Katamba, 1989:183).
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the onset consonants remain unlinked to the skeletal (CV) tier for lacking vacant slots on
either side of the syllables. Even though these floating consonants are able to surface
phonetically, they cannot be re-linked to any syllable slot because the phonotactics does
not tolerate complex margins. Consequently, these floating consonants eventually remain
extra-syllabic. This implies that in connected speeches, the extra-syllabic segments lack
prominence so that they will not be articulated. Similar instances that show up floating

segments as extra-syllabic are more common in reduplication, as can be observed in

(19).

(19) /fulufuluma/ [flaflima] ‘smooth, amusing’

/| ﬂ ﬂ ﬂ ﬂ N A/
1T RARERRI
f uw lu fuluma f 1 uf lu ma

During the reduplication process in (19), consonant clusters are formed both in initial
and medial positions of the output surface, but not because of the obvious deletion of the
terminal vowel. Instead, these clusters are formed as the high back round vowel is
sandwiched in between the labio-dental fricative and the lateral liquid consonants. The
medial [fl] cluster does not literally violate any constraint as Kunama clusters are word-
medial and obstruent-sonorant sequences are phonotactically permitted despite their rare
occurrence in single words. Thus, the re-syllabification process can easily repair the

medial sequence.

On the contrary, the same [fl] cluster initially rather violates the constraint that severely
bans initial CC. In consideration to the higher sonority of liquid consonants, we can
assume that the initial [fI] cluster to be permissible as long as the /l/ is able to
compensate the empty vocalic position. In a different place, the lateral liquid has shown
to be syllabic, at least, at the level of re-syllabification. On the other hand, the initial [f1]
cluster is a well-formed onset cluster in terms of the SSP as the more sonorous sound /1/
is closer to the nucleus than the least sonorous /f/. In this particular case, the SSP clashes

with the constraint that severely bans more than one consonant in syllable margins. In
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such a case, the language constraint obviously overrules the general syllabification
principles™, so the floating onset /f/ because of losing the vowel nucleus it dominates
remains unlinked to any syllable slot though it phonetically surfaces. Hence, this floating

segment is considered as extra-syllabic.

On the contrary, in consideration to the pause inserted by native speakers during
connected speech, these clusters can be tautosyllabic and re-syllabified as, fla.fla.ma.
The phenomenon would be taken as an exception that violates the constraint on complex
onset. Thus, the empty vocalic nucleus may rather is silenced (not deleted) either for
being unstressed or for easing articulation. The latter is of course the obvious reason
behind all morphophonemic changes. A similar violation against another stronger
constraint has been analyzed via a single word, /dingal/ [digiil] ‘prophet’, where the
alveo-lateral liquid occurs word-finally despite that word-final consonants are severely
marked. In simple terms, the alveo-lateral liquid violates constraints in both contexts so
that highly sonorous segments are liable to violate the unmarked constraints (stronger
constraints), in Kunama. On this assumption, the reduplicated adjectival base in its

surface form would be re-syllabified as in (20) so that extra-syllabicity will be rejected in

this case.

(20)  /falufaluma/ [fli.fli.ma] ‘smooth, amusing’
AAAA0 NN A
cvcvcvcecvcey ccvccyv cyv
N I
f u lu fuluma f Tu f 1l uma

** According to Katamba (1989:163), “Language specific restrictions on consonant clustering override
universal principles.
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4.2.7.3 Post-lexical Syllabic Liquid

The re-syllabification process also reveals a syllabic liquid /I/, as can be considered in

(21), below:

(21) /fakala/ ‘yellow’ + /dada/ ‘bead’ [fakidada] ‘yellow bead’
sfakalas “vellow® —+ fdadas ‘bead” — [fﬁki(lf‘l(ls‘l] ‘yellow bead’
L] o o + o c —» O G (o] G
RIEIRIRIRENR
N N N N ™ N Co N ™N N
N O TN

In the formation of the NP above, in (21), the terminal vowel is deleted, and the penult
syllable nucleus of the first input is unpredictably deleted. Consequently, a sequence of
three consonants happens at the morpheme boundary. Since CCC sequences are barred
by the Kunama phonotactics, the constraint violation has to be repaired by re-

syllabification, as in (21).

In this study, clusters that combine the semi-vowels /w, j/ with other consonants have
been referred as volatile clusters due to the high gliding tendency of the semi-vowels in
inter-vocalic and post-vocalic position. For instance, in words such as ajna ‘ash’ and
awta ‘bush’, the sequences [jn] and [wt] have been commonly analyzed as diphthongs.
Hence, volatile clusters are not considered in the discussion of cluster phonotactics.
However, in post-lexical phonology, a clear instance where the labial glide happens with
the lateral liquid [lw] is analyzed. This is triggered by the deletion of the terminal vowel
and this sequence still conforms to the hetrosyllabicity of Kunama CC clusters. See, in

(22), below:

(22)  /nabuld/ ‘grave’ + /waga/ ‘place’ —» [na.bul.wa.ga] ‘cemetery’
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4.3 Chapter Summary

The discussion in this chapter shows that the Kunama phonotactics permits CC clusters
but only word-medially, and it bans CCC sequences. The language has a range of CC
cluster patterns, of which the sonorant-obstruent sequences are the most frequent. Within
this general pattern, the pre-nasalized (nasal-obstruent) sequences again are the highest
in distribution. Among the pre-nasalized clusters, the [nk] cluster is typologically
captivating because the alveolar nasal does not go place assimilation before the voiceless
velar, unlike the common phenomena of homorganic clusters. More than one consonant
is not allowed word-initially, and all words end with a vowel; consequently, clusters and
geminates are hetrosyllabic. A word, in Kunama, may begin with a short or a long vowel
as well as with a diphthong; whereas, word-final diphthongs do not seem to occur,
except in some monosyllables. Accordingly, the Kunama syllable has an obligatory
nucleus, often filled by vowels, and optional margins if not simple margins. The
language’s phonotactics as well as the constraints thereof considerably manages the
syllabification process, but it does not dictate the preference of onset to coda or the vice-
versa. This is assumed as the only gap of the Kunama phonotactics that especially
wonders in the case of intervocalic singleton consonants. In this particular case, the
Onset first principle becomes relevant to the Kunama syllabification. Note that the
language’s cluster phonotactics complies with the SSP if not the former governs the

latter, especially at the level of post-lexical phonology.

Kunama has a rich inventory of syllable structures, and some of those are moderately
complex. Although the language’s syllable structure can basically represented by a (C) V
(C) template, the quantity of weight units (mora) in the nucleus and the type of coda
consonants help to further define its syllables as light-open (V, CV), heavy-open (CVV,
CVv:, CVV, VV, Vi), light-closed (VC, CVC), heavy-closed (CVS, VS), and super-
heavy (VVS). (S stands for sonorant codas i.e. a nasal or a liquid). While the CV syllable
is unmarked, closed (VC, CVC) syllables are marked in word-final position. Syllable
weight determines the distribution of tone patterns so that contour tones and complex

contour melodies are sensitive to quantity of the mora, in a syllable and in a word.
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Constraint violations happen following post-lexical changes, and which necessitate
resyllabification. The resyllabification process, in turn, brings forth three scenarios, these
are, re-alignment of surviving segments to vacant syllable slots on either side of the
boundary, extra-syllabic segments and a syllabic liquid [1].The unmarked constraints on
word-initial CC and-final closed VC or CVC syllables, in Kunama, are sometimes

violated by the alveo-lateral liquid [1].
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CHAPTER FIVE: PHONOLOGICAL AND
MORPHOPHONOLOGICAL PROCESSES

5.0 Introduction

This chapter treats the most salient phonological and morphophonological processes.
The former looks into nasalization of vowels and homorganic nasal plosive cluster
assimilation while the latter inculcates deletion of the terminal vowel, vowel and glide
epenthesis, glide formation, vowel assimilation, gemination and degemination.
Previously, Seyoum (1983) has reported vowel deletion and epenthesis as prominent
processes in Kunama, whereas, Thomson (1983) has not mentioned vowel insertion at all
but has noted evidence of vowel deletion, vowel harmony and consonant intrusion. The
driving force behind Kunama morphophonemics is unclear, except that the deletion rule
in some cases applies to repair the constraint violations caused by marked sequences of
consonants. The language does not allow CCC sequences in general and word-initial CC

sequences in particular.

5.1 Phonological Processes

5.1.1 Nasalization of Vowels

In Kunama, vowels will be nasalized following a nasal consonant, as in (1), below:

(1) /sanga/ [sanga] bone
/mada/ [nada] eat
/ména/ [ména] throat
/niina/ [nuna] steal
/dzinga/ [d3inga] thresh (grain)
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5.1.2 Homorganic Nasal-Plosive Cluster Assimilation

The alveolar nasal consonant [n] undergoes place assimilation before labial consonants,

[b] and [f]. See below, in (2):

(2) /inbanga/ [imbanga] uncle (mother’s brother)
/infa/ [tmfa] mucus
/énbaka/ [Ambaka] crevice
/ganbeda/ [gambeda] leftover (food)
/[anfa/ [Jamfa] wax

5.2 Morphophonological Processes

5.2.1 Deletion of the Terminal Vowel

The terminal vowel, which is a singular suffix of nominals, often deleted at morpheme
boundary with the addition of other morphemes. In (3) below, the second inputs’ initial

vowel is /a/ so that the deletion of the terminal vowel is inevitable as avoidance of

boundary hiatus.

(3) a. /ul-a/ ‘body’ + /and-a/ ‘big’ [Glanda] ‘obese’
b. /lag-a/ ‘land’ + /ar-a/ ‘white’ [logara] ‘lime’
c. /el-a/ ‘tree’ + /and-a/ ‘big’ [¢landa] ‘a big tree’
d. /asang-a/ ‘head’ + /an-a/ ‘hair’ [asangana] ‘hair of a head’

The terminal vowel is also deleted when it happens with another vowel at morpheme
boundary. This can be observed in the following derivations; verbs from adjectives with

the addition of an adverb of frequency, as in (4-a &-b), adjective from noun, in (4-c), and

a compound noun, as in (4-d):
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(4) a./sas-47 ‘wide’ +/1ida/ ‘going down’ [sasida] ‘widen’
Wide-FRQ
b. /g&r-a7 ‘long’ + / ida/ ‘going down’ [gérida™] ‘lengthen’
Long-FRQ

c. /mongol-a/ ‘crook’ (n) +/1da/ ‘going down’ [mdngol-ida™] ‘crooked’
Crook-FRQ
d. /dim-a/ ‘clay’ + /it-a/ ‘house’ [dimita™] ‘kitchen’

However, the deletion of the terminal vowel in all the contexts shown above, in (4),
takes place in the face of a resulting permitted sequence of vowels, i.e. [ai]. Thus, the

driving force behind this deletion is unknown.

The same deletion of the terminal vowel is observed even with the addition of consonant

initial words, as in the following (5):
(5) a. /tingud-a/ ‘pound’ +/ da:d-a/ ‘help’ [tingudda:da] ‘pounding pot’
b. /bén-a / ‘upper arm + / fil-a/ ‘swelling’ (intr) [bénfi:1a] ‘muscle’
c. /ne:1l-a/ ‘tongue’ + /deénder-a/ “clitoris’ [néldéndara] ‘palate’
d. /gom-a/ ‘beard’ + /for-a/ ‘chin’ [gomJora] ‘beard (not mustache)’

For instance, in (5-a) , the terminal vowel deletion causes the formation of a fake
geminate [dd] while in the remaining (5b-d), permitted clusters of consonants, [nf], [m/]

and [Id], are formed at the boundaries.

The deletion of the terminal vowel may cease to happen if pause is inserted at morpheme
boundary. The insertion of a slight pause seemingly identifies nominal phrases from
nominal sentences with zero copula. While nominal phrases are pronounced at one go,

nominal sentences are produced with a slight boundary pause, as in (6) below:
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(6) a. /kaf-a7 ‘faeces’ + /it-a/ ‘house’ [kofa-ita™] “this is a latrine’
b. /it-a/ ‘house’ + /uft-a/ ‘heart’ [ita-uffa] ‘this is a saloon’
c. /tom-a/ ‘fire’ + /t:d-a4/ ‘wood’ [toma-uda] ‘this is a firewood’

The resulting boundary sequences, [ai] and [au], in (6) above, are among the diphthongs

analyzed in this study.

The deletion rule does not apply on the plural suffix vowel [e], as in the following (7) :
(7) a. /figid-¢/ ‘animal’ + /agal-a/ ‘skin’ [Jigide-agala] ‘skin of animals’

b. /[ukk-¢/ ‘bird-PL’> + /baire/ ‘two’ [Jukke ba:re] ‘two birds’

c. /&l-&/ ‘tree-PL’ + /sattd/ ‘three’ [elesatte] ‘three trees’

d. /it-& / ‘house-PL’ + /satte/ ‘three’ [itesatte] ‘three houses’

The terminal vowel may not totally be deleted, but it remains in other vowel quality, i.e.

the schwa. See in (8) below:

(8) a./koww-a/ ‘rite of boys’ + /mint[-a/ ‘cut’ [kéwwamintfa] ‘ceremony of circumcision
b. /asang-a/ ‘head’+ /sang-a/ ‘bone’ [asangasana] “skull’

c. /add-a~/ ‘wild area’ + /sand-a/ ‘donkey’  [4dd3sanda] ‘zebra’

c. /f6g-a7 ‘cloth’ + /kot-a/ ‘dress’ [fogokota] ‘wearing cloth’
d. /f6g-a7/ ‘cloth’ + /tir-4/ ‘sew’ [fogatira] ‘sewing cloth’
e. /sémma/ ‘bee’ + /ita/ ‘house’ [sémmoitd] ‘bechive’

In some cases, consonants can be deleted following the deletion of vowels at morpheme
boundaries, thereby blocking sequence of three consonants. For example, [konfulla]
‘pointing finger’ is formed from /kona/ ‘hand’ + /anfulla/ ‘finger’. In here, at morpheme
boundary [n] is deleted following the deletion of the nominal vowel suffix and the initial
vowel of the second morpheme. This prevents the resulting sequence of three

consonants, a geminate and the palatal fricative [/].
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Largely, a cluster of three consonants is not permitted in Kunama; note that a geminate
phonetically approximates the duration of two consonants. For example, in deriving the
following adjective from a noun and a kin term, a tri-consonantal geminate [kkk]
happens at morpheme boundary. This disallowed sequence is triggered by the elision of

the terminal [a] and is repaired via deleting one of the consonants.
(9) /akka/ ‘sibiling + /kaila/ ‘fear (n)’ [ak-kaila] ‘coward’
5.2.2 Epenthesis

An insertion of two vowels [, 1] and the palatal glide [j] has been observed. The
epenthetic segments are inserted to avoid unnecessary sequence of segments across

morpheme boundaries.

5.2.2.1 Vowel Epenthesis

Kunama epenthetic vowels [i, 1] are slotted following the deletion of the terminal vowel,
and thereby avoiding unwanted CC sequences and the marked CCC sequences, at

morpheme boundaries. See, in (10), below:

(10) a./séra/ ‘neck’ [sorisorima] ‘shy’
b. /bad-a/ ‘back’ + /gi:r-a/ ‘horn’ [badigi:ra] ‘spinal cord’
c. /mintf-a/ ‘cut’ [mint fimintf3] ‘pieces’
d. /més-a/ ‘spear’ + /batf-a/ ‘fight’ [mastbit 4] ‘war’

e. /gad-a/ ‘moving, going’ + /bia/ ‘water’  [gadibia] ‘flood’
f. /dzirga/ ‘mosquito’ + /ba:da/ ‘illness’ [d3irgibada] ‘malaria’
g. /abind/ ‘elephant + /ma/ ‘tooth’ [abinima ] ‘tusk of an elephant’

In (10a-g), the deletion of the terminal vowel [a] at morpheme boundaries is followed by
[1] epenthesis so that evades disallowed consonant sequences, [sr], [dg], [nt/m], [sb],

[db], [rgb] and [nm], respectively.
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In account to the observed scenarios on terminal vowel deletion and vowel epenthesis
across morpheme boundaries, it can be deduced that the two rules operate in an order
that the deletion of the terminal vowel conditions the environment for vowel epenthesis
if unpermitted sequences are going to happen across that boundary and if pause is not
inserted. In the standard linguistics term, non-deletion of [a] or its reduction to [9] bleeds

epenthesis, causing it to not apply.

5.2.2.2 Glide Epenthesis

Glide insertion is commonly observed in Kunama though it often tends to be similar with
glide formation. In the following derivations, in (11), the palatal glide is inserted before

the number suffix vowel of the output.
(11)  a./it-a/ ‘house’ +/ ain-a/ ‘self’ [1t- 2in-i-j-a] ‘his/her own house’
House-own-3SG.POSS-G EPN-SG
b. /dakk-a/ ‘woman’ [dakk- i-j- a] ‘wife’
Woman-3SG.POSS-GEPN-SG
c. /abif-a/ ‘man’ [abif-i-j-a ] ‘husband’
Man-3SG.POSS-GEPN-SG

d. /&[J1/ ‘previously’ + /anda/ ‘big’ [afJi-(j)anda] ‘story’
Olden time-GEPN-big

The insertion of the glide segment fills the empty onset before the number suffix vowel
[a] so that the unmarked CV syllable structure is maintained. In the post nominal
possessive constructions given above, in (1la-c), the constituents occur in order of
possessed-number of possessor-number of possessed. In all three cases, the third person
singular possessor suffix vowel —i- is identified by a low tone. In (11-a), the third person
object vowel [1] is suffixed to the post nominal possessive base, ain-a, whereas, in (11-b
&-c), the object vowel is suffixed to the possessed noun stem. An insertion of the labial

glide is not found.
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5.2.3 Glide Formation

The formation of the glides across morpheme boundaries is a way of eliminating
unpermitted vowel sequences. In the following sub-sections, the formation of the two

glide consonants is discussed.

5.2.3.1 Formation of the Labial Glide

The labial glide [w] is formed in the environment of round back vowels [u] and [o], as in

the following (12):

(12) a./lafa/ ‘maize’ + /6ikeda/ / “‘uncover’ [lofawoikeda] ‘harvesting maize’
b. /bid/ ‘water’ + /uffa/ ‘heart’ + /laga/ ‘land’ [biawfaloga] ‘island’
c. /tfa/ ‘death’ + /usuld/ ‘law, order’ [tfawstla] ‘funeral’
d. /aifa/ ‘traditional beer’ + /6ida/ ‘cover’ [aifowoaida] ‘fermenting alcohol’

In (12-a &-d), the labial glide is formed on the round high-mid vowel [0] despite that the
vowel leaves its trace behind as [0]. When the verb phrase is formed, in (12-a), from a
verb base and the noun base, a sequence of three vowels [aoi] happens at the boundary.
The formation of the glide breaks this sequence by taking the onset position. The same
glide is formed, in (12-b & -c), on the face of the other round vowel [u]. The labial glide
curbs the sequence of three vowels [iau] by assuming the coda position. The NP shown,
in (12-b), is a concatenation of three noun bases, and it means “a land at the heart of a
water body”. Along with this, the labio-dental fricative geminate undergoes shortening
so that the phonological syllable boundary, in the underlying structure of the output, is
shifted one-step forward. At the surface of the output, the voiceless labio-dental fricative
/f] takes the onset position of the next syllable after the glide. Consequently, the
following syllable shows up with simple onset due to the degeminated labio-dental
fricative [f]; therefore, the degemination rule following the formation of the labial glide
evades the severely constrained sequence of three consonants [wff]. Had it not been for

the degemination rule, the formation of the labial glide leaves the next syllable with a
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complex onset, which is marked in Kunama. Geminates phonetically approximate the

durations of two consonants.

On the other hand, the output shown above, in (12-b), may also show the ambiguous
interpretation in sequence of three vowels and glide formation. We have noted before
that potential triphthongs possibly occur in non-derived words, whereas, in post-lexical
rule, such sequences are shown to be curbed via the formation of a glide. Hence, we may
assume that the formation of the glide as well as the degemination rule circumvent an
extra-heavy syllable structure CVVVC. The same syllable shape is not analyzed in the
core syllabification. Thus, this may suggest that sequences of three vowels will be

evaded if they arise constraint violation on marked sequences.
5.2.3.2 Formation of the Palatal Glide
The formation of the palatal glide is analyzed in a few instances shown, in (13), below:
(13) a./laga/ ‘land’ + /aiokoma/ ‘light (not heavy)’ [lagajokoma] ‘barren land’
b. /sada/ ‘giving’ + /ita/ ‘house’ [sadajta™] ‘tribute’
c. /s€lla-si/ ‘tomorrow’ [sella(j)utuda] ‘the day after tomorrow’

In (13-a), the terminal vowel is deleted in boundary hiatus, and consequently, three
vowels are expected to occur at the boundary. However, the formation of the palatal
glide on the face of the front high-close vowel prevents the resulting sequence of three
vowels [aio]. The same glide is formed at the boundary, as in (13-b), where the terminal

vowel survives as [2].

In (13-c), the palatal glide is formed on the postposition vowel [-si] of the time adverb
/s€llasi/ ‘tomorrow’. The postposition [-si] is an allomorph of the dative case marking

suffix [-si], which means ‘to’, ‘for’, or ‘after’.
9 9 9
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5.2.4 Consonant Intrusions

Insertion of an extra consonant is observed in Kunama although is difficult to trace the
deriving rational behind this processes. Tentatively, it is assumed that intrusive
consonants are used as euphony and seemingly eases articulation. Previously, Thomson
(1983:88) reported some instances where intrusive consonants become important, i.e.,
they can help to identify two phrases having the same segmental composition. Consider,

in (14), below:
(14) a. [baja-(n)-ki-[as-s¢] cf. /baja/ ‘bad’
Bad-INTR-3PL-revive-AO

‘They survived from bad/danger

b. [akk-g-(d)-ki-mini] cf. /akk- a/ ‘sibling’
sibling-PL-INTR-3PL.INCL-order
‘They send siblings’

c. [dam-(n)-kifa] cf. /dama-da/ ‘small, few’

Small-INTR-DIMN

‘Very small or very few’
d. [badda-(n)-gada]~[badda-(g)-gada]‘float’ cf./badda/ ‘up, above’ + /gada/ ‘moving’
‘Moving above’

As can be seen from above, in (14), the consonants in parenthesis are superfluous, and
the commonly observed intrusive consonant is [n]. When two diminutive quantifiers join
to form a quantifier phrase that expresses a very limited quantity/quality, as in (14-c), the
insertion of [n] is considered as an extra consonant. This happens at the morphemes
boundary, where the terminal vowel suffix [a] and the first quantifier suffix [-da] are
elided. While deriving the verb phrase, as in (14-d), from the verb base and the place
adverb, [n] is inserted at the morphemes boundary and undergoes homorganic

assimilation before the voiced velar plosive [g].
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5.2.5 Vowel Assimilation

Cases of vowel assimilation have been analyzed in the derivations given, in (15).
Previously, Thomson (1983:289-9) analyzed a few instances of vowel harmony, where

the verb prefix i- is changed to u- because of a preceding u-.

(15) a./ku:ra-ta/ ‘behind-to’+ /i:gida/ ‘environment’  [kira-ti-igida] ‘turning back’

b. /fima/ ‘air’ + /fuda/ ‘blow’ [Jumu-fuda] ‘break wind, fart’
c. /su:ka/ “village’ + /kora/ “flee’ [suk-0-kora] ‘migrate’
d. /gamm-a/ ‘sheep’ + /buta/- MASC [gamm-o-buta] ‘ram’

In (15-a), the locative suffix vowel [-ta] assimilates to the initial vowel [i] of the noun
stem to the right. In the remaining (15b-d), the terminal vowel [a] undergoes vowel-
rounding assimilation to the right because of the round back vowels in the initial
syllables of the inputs. Sometimes, stem internal vowels can also assimilate at a distance,
for example, in (15-b), the /i/ vowel of the noun is changed to [u] as the terminal vowel

does.

Similarly, rounding assimilation of vowels is observed when nouns are inflected for
definiteness. In Kunama, definiteness is marked by the independent distal demonstrative
pronoun -wama ‘that’, which can be suffixed or prefixed to the head noun, or the
definiteness marker can also circumfix the head noun. In the following (16), the terminal

vowel [a] is rounded due to the influence of the labial glide.
(16) a./déd-a/ ‘child’ + /wam-a/ ‘that’ [déd-0m-a] ‘the child’
Child-DEF-SG
b. /aptnp-a/ ‘thief” + /wam-a/ ‘that’ [aniin-6m-2] ‘the thief’
Thief-DEF-SG
c. /dakk-a/ ‘woman’ + /wam-a/ ‘that’ [dakk-om-a] ‘The woman’

Woman-DEF-SG
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d. /kif-a/ ‘girl’ + /wam-a/ ‘that’ [kif-6m-a] ‘The girl’
Girl-DEF-SG
5.2.6 Gemination

Morphophonemic gemination in the linguistic literature is commonly referred as fake
gemination. In Kunama, this is often triggered by the deletion of the terminal vowel
across morpheme boundary. For instance, [fébba:ré] ‘twenty’ is derived from /fé:bé/
“ten” and /baré/ ‘two’, and this results in voiced bilabial plosive geminate. In here, the
deletion of the terminal vowel[e] is exceptional because the plural suffix vowel has

shown to shielding the deletion rule, elsewhere. See more examples, in (17), below:

(17) a./mika/ +/kada/ ‘cross’ [mikkada] ‘blink’
b. /foga/ ‘cloth’ [fofogga] ‘bark (of tree)’
c. /kadd/ ‘cross’ /dada’ ‘separating’ [kodda-da™] “bridge’

The voiced velar geminate, in (17-b), occurs during the reduplication of the noun to form
another noun. The terminal vowel in all of the above derivations is deleted thereby

allowing the geminates at the boundaries.

5.2.7 Degemination
Morphophonemic shortening of geminate consonants is analyzed in the following
derivations (18) :
(18) a./e-wwa/ -father + /dakka/ ‘woman’ [a-8wodakk- a] ‘mother-in-law’
1SG.POSS-father-SG-woman-SG
‘My father’s woman’

b. /anna/ ‘God’+ /éll14/ ‘one’ [anglla™] ‘promise (n)’
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The kinship noun, in (18-a), above is derived from the first person singular possessor
prefix [a-], another kinship noun with inalienable possession /é-wwa/ and the possessed
noun /dakka/. Through this morphological process, the geminate consonant in the first
kin noun is shortened. Similarly, the compound noun, in (18-b), is formed from the noun
base /anna/ and numeral nominal /élla/, both having geminate consonants. In all of the
above derivations, the reduction of the geminates in the first inputs happens may be due
to the other geminates in the second inputs. Note that the terminal vowel [a] is elided at

morpheme boundary in (18-b).

5.3 Chapter Summary

To sum up, the motivation behind some of the Kunama morphophonological processes is
not always clear. While the insertion of a slight pause at morpheme boundary may
preclude the deletion of the terminal vowel, the vice-versa can also let disallowed
sequences happen across boundaries as such these sequences can also be left
unepenthesised. The function of some of the morphophonemic phenomena is also
difficult to define; for instance, intrusive consonants can be considered as extra-segments
unless we interpret them to be euphonic. In cases where post-lexical alterations cause
violations to unmarked constraints, resyllabification is assumed as an important repair
strategy. Similarly, an insertion of a boundary pause is also guessed to be a useful
strategy used by native speakers, may be to identify nominal sentences with zero copula
from nominal phrases. Notwithstanding the operational inconsistency in some of the
post-lexical rules, a more detail investigation of the Kunama morphophonemics would

give a better/complete picture of the languages tonal rules.
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CHAPTER SIX: TONE IN THE KUNAMA LEXICON

6.0 Introduction

This chapter discusses the phonology and phonetics of tone at the level of the lexicon,
based on impressionistic and acoustic analyses. The first part deals with the phonology
of lexical tone melodies that are prominent in underlying and surface phonology. It
presents the tonal inventory attested on citation forms of major word classes, which
comprise of mono-, di- and tri-syllabic words. Words of four or more syllables are not
included as they mostly are compounds. The lexical function of tone is shown via
minimal-pairs and -triplets. The second part of this chapter elaborates on the phonetics of
lexical tone based on instrumental data of fundamental frequency (FO0). In the last part of
this chapter, the Kunama tonal association phenomena will be elaborated in view of

Autosegmental tone theory.

Perceptual cues have been used as the primary means of identifying the distinctive tone
heights and the surface tone melodies that are supposed to be combinations of the tone
levels. Following pioneer tonologists, such as, Pike (1948), Goldsmith (1976), Fox
(2000), Ladefoged and Maddieson (1996), Hyman (2010) and Coupe (2014), the
impressionistic analysis is made to precede the instrumental analysis. **They invariably
argue the precedence of auditory decision over fundamental frequency (Fo)
measurement. For instance, Coupe (2014:470) contends, “the relativity of pitch in tone

languages is why an auditory analysis necessarily precedes the instrumental analysis.”

34 “Auditory analysis of pitch necessarily precedes the instrumental analysis, as a pitch extraction

algorithm can only provide an absolute value” Pike (1948:20).
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In addition, the working trend of tonologists, such as, Coupe (2014) and Hyman (2010)
seem to suggest that monosyllabic words are better be worked first if one attempts to
identify the pitch heights in a tone language. This is because polysyllabic words may
involve sandhi perturbation, downdrift and other surface contrasts in tone. Thus, such

recommendations are taken into account in the present analysis.

The impressionistic analysis is done by repeatedly listening to the recorded wordlist, in
general, and the complete minimal set words that were recorded with a primary aim of
analyzing distinctive tone, in particular. Tone is conventionally marked on each syllable
vowel by comparing the relative pitch height difference between syllables. The height
difference among the distinctive tones within monosyllabic and polysyllabic words as
well as across different word length is taken into account. Due to pitch range variation
across speakers, the tone marking on the words cited in the body of this paper is decided
within a speaker’s vocal range. When pitch height fluctuation happens on the same word
within tokens of the same speaker, the analysis relies on the impression learned from the

stimuli with more repetitions.

6.1 Tone Inventory

Most previous studies give a marginal attention to the analysis of Kunama tone, although
different phonemic tone heights have been proposed so far. Tucker and Bryan (1966),
and Connell et al (2000) have reported three phonemic tone levels (High, Mid and Low).
Thomson (1983 and 1989) and Bender (1996) have cited some words that are marked for
high and low tones. Nikodimos (1987) indicated that Kunama is a tone language, but he
provides a few minimal pairs only for grammatical tone. Banti and Nikodimos (1994)
have proposed high, low and a downstep. Bender (1996) has suggested that falling tones
occur only in word-final position, but later, in his Kunama-English Lexicon (Bender,
2001), he has marked non-final falling tones. Interestingly, Connell et al (2000) have
given a considerable attention to the analysis of Kunama tone, and they additionally have
used instrumental investigation. They have posited four surface contour tones (HM, HL,
ML and MH) in spite of the three phonemic tone levels. The study of Connell et al
(2000) has laid the foundation for the present analysis.
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The present study shows that Kunama is a tone language with quantity contrast of vowel
length and gemination. It posits three lexically distinctive tone levels (High, Mid and
Low) that have been attested on citation forms. The three distinctive tone levels combine
in nine ways (H.H, M.M, L.L, HM, H.L, M., M.H, L.H, and L.M) on heavy syllables
and on sequences of two light syllables of disyllabic words. These surface combinations
are supposed to be the basic tonal melodies of Kunama, and they comprise of three level
tones (H.H, M.M, L.L), three falling (HM, HL, ML) and three rising (MH, LH, LM)
contour tones. Heavy syllables, in this language, are bi-moraic syllables having a long
vowel, a diphthong, or a short vowel closed by a sonorant coda (a nasal or a liquid
consonant). In this study, contour tones are considered as combinations of the level tones
as they often surface on bi-moraic syllables. Consequently, combinations of two
different level tones surfacing on adjacent syllables and on a bi-moraic syllable are
considered as similar melodies. For instance, the HM falling contour tone surfacing on a
bi-moraic syllable and the unit tones in a H.M sequence surfacing on disyllabic words
are considered as similar melodies. By the same analogy, a HM falling contour tone on a
bi-moraic syllable can take a H.HM pattern on disyllabic words, and a H.H.M or a
H.M.M pattern on trisyllabic words. The phenomena have been regarded as stem-

internal spreading of tones.

The Kunama tonal inventory further comprises of complex tonal melodies that are
combinations of differently shaped contour tones. The most frequent form of complex
melodies takes rising-falling pattern. Complex melodies have been analyzed on
disyllabic and trisyllabic words, and they can be observed in two ways, depending on the
length of a word. In disyllabic words, complex tonal melodies (henceforth, complex
contours) presume weight units, and in Kunama these units are commonly analyzed on
the penult syllable so that complex contour hosts will have CV:CV, V:CV, CVVCV and
VVCYV sequences. The penultimate bi-moraic syllable surfacing with one of the rising
contour tones (MH, LH, LM), and the word-final syllable surfacing with any of the
falling contours (HM, HL, ML) combine to give a complex contour tone melody . In
often of the instances, the shape of the final fall can be predicted from the shape of the

initial rising contour. For example, a MH rising contour on the penult syllable usually
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ends to be a HM falling; the high tone of the final HM fall is a result of spreading of the
preceding high tone of the MH rise.

On trisyllabic words, complex contour melodies are results of different level tones on
each syllable, and the phenomena preclude that two same tones should not be on
adjacent syllables. In addition to the common, rising-falling, pattern of complex
contours, other patterns, such as, falling-rising, falling-falling and Falling-Rising-Falling,

are analyzed on trisyllabic words.

The tonal melody inventory has been analysed on mon-, di- and tri-syllabic major word
classes given in (1)-(25). All words are citation forms said in isolation; Kunama citation
forms are nominals with the terminal vowel /a/. Thus, the verbs used for this analysis are
verbal nouns. Verbal nouns are preferred to the inflected forms as they were found to be
easier for elicitation and analysis. The tonal melody inventory is given, in (Table-15),

below:
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Table 15 Tonal melody inventory of major class words

Melody Pattern Major word classes Remark
Typologies
Nouns | Adjectives | Verbs
H.H + + +
MM + + +
Levels L.L + + +
H.M + + +
Fallings H.L + + +
M.L + + +
M.H + + +
Risings LH + + +
LM + + +
M.HM | + + -
Rising-Falling | MH.L |+ - +
LHL |+ + +
LHM |- - +
LML |+ + +
Falling-Rising | HLM | - - + Attested only on trisyllabic
words
M.LM |- - + Attested only on trisyllabic
words
Falling-Falling | HM.L |- - +
*Falling-Rising- | H.L.HL | - - + Attested only on one
Falling trisyllabic word

*lacks stronger evidence
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In the subsections to follow, the distribution of the tonal melodies given above, in
(Table-15), is shown on mono-, di- and tri-syllabic major word classes. Syllable
structures of the words are indicated, but for reason of space, one-to-one mapping of
each melodic pattern to a syllable structure is not done.

6.1.1 Tonal Melodies on Monosyllabic Words

The majority of Kunama monosyllabic words are CV syllables, and the vowels are
claimed to be short (mono-moraic), in underlying phonology. Since Kunama word-final
vowels show tendency of length, length contrast is claimed to be neutralized in final
position. Word-final contour tones, therefore, are formed by virtue of the position. In
account to this, the underlying high tone on monosyllabic words is realized as HM
falling contour; whereas, none of the rising contours has been observed on monosyllabic
(CV) words. MH and LM rising contours are observed on CVV words. The mid and low
tones on monosyllabic words show typical level realizations. Consider, in (1)-(3), below:
(I) Nouns: CV,CVV
a. M ma ‘tooth’, pa ‘meat’
b. L ba ‘pit’
c. MH wia ‘day’
d. LM bia ‘water’
(2) Adjectives: CV
HM ta™‘slice’
(3) Verbs: CV
a. HM ba~ ‘copulate, ploughing’, ka™ * to hate’, wa™ ‘entering’
ta~ ‘killing animals for food’
b. M na ‘drinking’, tfa ‘dying’, ja ‘beating (a child)’, da ‘return, giving back’

c. L 1a ‘transplanting’, wa ‘leaving off’
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The high-toned monosyllabic words are found to be verbs while the distribution of high-
toned nouns and adjectives is rarer in the present data. Monosyllabic nominals instead
are found to be mid and low-toned.

6.1.2 Tonal Melodies on Disyllabic Words

All the nine way combinations of the level tones have been analysed on disyllabic words

as can observed in (4) - (6).

(4) Nouns: CVCV, CV:CV, CVVCV, VCV, V:CV, VVCV, CVC,C,V, CVC, GV,
VC,C,V, VC,C,V (V: =long vowel, VV=diphthong, C,C,;=geminate, C,C,= cluster)
a. HH kéla ‘kohl’
b. M.M ¢&la ‘tree’, anna ‘God’, minda ‘leg’
c. L.L waga ‘place
d. HM ba:da ‘illness’, ita ‘house’, ana ‘udder’
e. HL tala ‘scar’, sussa ‘co-wife’ , kipna ‘termite’, ténka “flea’
f. ML suba ‘river’, Gla ‘body’, tira ‘louse’
g. MH toma ‘fire’, taja ‘dog’
h. LH  atJa ‘medicine’, go:ma ‘beard’
i. LM u:da ‘mouth’, dakka ‘woman’, kunda ‘forehead’, dzula ‘saliva’, augg“a ‘cat’
(5) Adjectives: CVCV, CV:CV, VCV, V.CV, CVC,C,V, CVC,C,V, VC,CV, VC,CV
a. HH d3zigga ‘green’, 'ko[fa ‘healthy’
b. M.M bii:ra ‘spotty (color of an ox)’
c. L.L  wida ‘silent’, ba:ra ‘poor’, ara ‘white’
d. H.L [iga ‘thin’, stla ‘brown’
e. M.L  tUmma ‘black’, fafa ‘good, beautiful’
f. M\H  bi:ba ‘red’

g LH méttd ‘dull’
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h. LM anda ‘big’, baja ‘bad’
(6) Verbs: CVCV, CV:CV, CVVCV, VCV, V.CV, CV(C,CV, VC,C,V
a. HH  susé ‘preparing’, if4 ‘washing (cloth, utensil)’, ta:d4 ‘carve’
b. M.M  kala ‘licking’, Gita ‘vomiting’, tada ‘erase’
c. LL  fo:da ‘rubbing’, la:da ‘forget’
d. HM  nipa ‘biting’, tika ‘hear’, mé:da ‘swallow’, numa ‘hide’, 6ta “‘uprooting’
e. HL  nuna ‘stealing’, tdbba ‘notice
f. M.L fada ‘throwing’, tolla ‘mend’
g. M.H  ko:J2 ‘hunt’, kad4 ‘cross (river), kolla ‘surround’
h. LM dw:da ‘jumping (from a higher place)’, féra ‘discuss’, fu:da ‘blow’
fe:da ‘rise’
6.1.3 Tonal Melodies on Trisyllabic words

The tonal melodies explored on trisyllabic words can be described in two categories. In
the first category, as can observed in (7) - (9), level, rising and falling tone melodies are
illustrated. In view of stem-internal rightward spreading of level tones, the melodies in
this category approximate to the nine basic tonal melodies those are clear on disyllabic
words. In the second category of trisyllabic words, as will be discussed under §6.1.4.3,
complex contour tones have been analysed.
(7) Nouns: CVCVCV, CVCVC,C,V, VCVCV, VC,C,VCV, VVCVCV

a. HH.H  barasé ‘horse’

b. MM.M fefena ‘wing’, kafata ‘buttock’

c. LLL makaba ‘warthog’, darasa ‘giraffe’, abina ‘elephant’, amala ‘rain’
d HHM  abifa ‘man’

H.H.HM ékuala™ ‘armpit’, 4kkuba™ ‘camel’

H.M.M  4gala ‘skin’
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e. HH.L akkama ‘molar’
H.H.HL no6koéta ‘marsh’, agitd ‘inheritance’
f. M.M.L  amdma ‘hippopotamus’, kokoba ‘blood’, kokonpa ‘egg’
g. LL.M  bobona ‘nose’, tdamagga ‘rabbit’, ukuna ‘ear’
(8) Adjectives: CVCVCV, VCVCV, CVC,C,VCV, CVC,C,VCV, VC,C,VCV
a. HH.H  adama ‘sharp, fierce’
b. M\M.M  dirifa ‘fat’, gdggota ‘rough’
c. LLL aJada ‘fat, obese’
d. HHHM gangama ‘hard’
e. HH.L alaba ‘dry’
HHHL fakala ‘yellow’

f. LLM  tokona ‘right (direction)’
(9) Verbs: CVCVCV, CVCV:CV, VCVCV, CVC,C,VCV, CV(C,C,VCV, CVVCVCV

a. M\M.M sakama ‘rule over, dominate’, taggada ‘wake’, assada ‘float’
b. LL.L  lufoda ‘convalesce’, goboda ‘drag’, taukada ‘burst’
c. HM.M sékkoda ‘crush’
H.H.HM doréda™ ‘keep, save’
H.HM.M lik6ida ‘stumble’, [imto:da ‘twist’
HHML t6kkoda ‘leak’
d. HH.L  bikida ‘throw’
H.L.L  sakoda ‘hatch’, katoda ‘shiver’
HL.L.L th:guda ‘shoot’,
H.HL.L f46:da ‘decorate’
e. M.M.L salada ‘spread (intr), doroda ‘push’

M.L.L  faffoda ‘change (currency)’
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f. LLM abeda ‘jump’, tuinguda ‘pound’
6.1.4 Contour Tones

Kunama has three falling (HM, HL, ML) and three rising (MH, LH, LM) contour tones
attested on bi-moraic syllables. In addition, word-final vowels are found to be contour
tone licensers because of the position that attributes a phonetic length. The other contour
locations are polysyllabic words where each syllable surfaces with different level tone
heights, thereby giving a contour melody to the word. **In view of this, Kunama contour

tones are combination of the level tones.

6.1.4.1 Bi-moraic Contour Tones

All the six contour tones (HM, HL, ML, MH, LH and LM) have been analysed on heavy
penultimate syllables (CV:, CVV and V:) of disyllabic words, as observed in (10 a-f).
Target hosts are in bold.

(10) Disyllabic words: CV:CV, V:CV

a. HM.L  fé7da ‘blessing’, fuTta ‘lung’, li’la ‘hunger, drought’

b. HL.L ki:da ‘calling, name’

c. ML.L da:da ‘helping’

d. MH.HM fii:fa™ ‘nape of the neck’, gé:ra™‘tall, long’, fi:da ‘pay’, g6:da ‘plan’
e. LHHL li:da ‘see’, u:la ‘wild edible root’

f. LMMML fu7ka ‘life’, watda “fill’, &7ta ‘relative (by marriage)’

% pike (1948) and Yip (2002) explained that despite typological differences from language to language,
contour tones are considered to be combinations of the level tones in that language unless they occur on

light syllables in all word positions.
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On the trisyllabic words, in (11a-c), two falling (HM, HL) and one rising (LM) contour

tones have been analyzed on bi-moraic syllables.

(11) Trisyllabic words: CV:.CV.CV, CV.CV:.CV, CVC.CV.CV
a. HHM.M liké7da ‘stumble’, [imté"da ‘twist’
b. HL.L.L tiizguda ‘shoot’, tillada ‘complete, finish’

c. LMMM.ML go7goda ‘please’

The other contour tone hosts are **heavy-closed syllables (VC and CVC) having a short
vowel nucleus and a sonorant coda. As can be observed, in (12) and (13), two rising
(LH, MH) and three falling (HM, HL, ML) contour tones have born on bi-moraic
syllables. Each level unit tone is realized on the nucleus and on the coda so that the

rhyme of the syllable gives a contour melody.

(12) Disyllabic words: VC; C,V

a. LHML inta ‘see’
b. HM.L talla ‘rock’

(13) Trisyllabic words: CVCLCQV.CV, CVCl_ClV.CV, V.CVCLCQV, VCl_CQV.CV,

a. HM.M.M stijguda ‘movement’
b. HLLL  tilhda “finish’
c. MLLL.L angera ‘spy’
d. MMHM  asanga ‘head’
e. LHH.L &éngéga ‘chameleon’,

LH.HHM ingida™‘detour’

36 . .
Kunama closed syllables in general are non-final.
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6.1.4.2 Word-final Contour Tones

Tone-bearing ability is related to weight units, i.e. the mora, and is a phonological
feature (Yip, 2002:27). Thus, only if a syllable has two moras that it bears two tones,
resulting in surface contours. Conversely, in Kunama contour tones have been analysed
on word-final vowels that are short in underlying forms but shown up to be phonetically
longer. Word-final contour formation is found to be a frequent phenomenon, for which
two propositions can be forwarded. The first proposal claims that word-final vowel
length is conditioned by contour tones that need two target hosts (moras). In support of
this, rising contours that surface on word-initial short vowels sometimes condition an

underlying short vowel to be heard as longer, for example, 6ra~ ‘harvest (grain)’.

The second hypothesis contends that word-final vowel length might have been phonemic
in diachronic phonology of Kunama, but this might have been neutralized historically,
leaving its trace behind as contour tones. Concisely, Kunama word-final vowels have
been invariably heard as longer so that final length contrast is assumed to be neutralized.

Consider the final contours, in (14) and (15), below:

(14) Disyllabic words: CVCV, CV:CV, CVVCV, CVC,C,V, VCV

a. HM ba:da™‘raid’, bibd™ ‘carrying (child on back)’, kafd™ ‘faeces’
b. HL  takka ‘gun’, ko:fa ‘hunting’, sé:da ‘track’, ka:sa ‘abdomen, belly’

kala ‘gossip’, musa ‘fold’, taka ‘knowledge’, aga ‘navel’, afa ‘old (not new)’
c. ML ga:la ‘bellows’, foida ‘whisper’, [4ba ‘squeezing’

(15) Trisyllabic words: VCVCV, VC1C2VC1C2V, CVC1CV1CV

a. HM akama~ ‘incubate’
b. HL 1i:gida ‘environment

c. ML tokkoda ‘leak’
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6.1.4.3 Complex Contour Tone Melodies

Complex contour tones are convex and concave tones resulting from combinations of
two or more level tones on polysyllabic words (Yip, 2002:27). In Kunama, such contour
tones are observed on di- and tri-syllabic words. On disyllabic words, complex contours
often result from combination of simple contour tones across two heavy syllables. These
combine rising contours surfacing on bi-moraic penult syllables followed by falling
contours on word-final syllables. On trisyllabic words, complex contours rather are
combination of two or more level tones in such a way that at least two adjacent syllables
essentially surface with two different level tones. I have not attested complex contours
surfacing on single heavy syllables, although tri-moraic syllables do exist in this
language. As a result, such melodies are better to be referred as complex tonal melodies

rather than as complex contour tones; melodies are said to be assigned at the word level.

On disyllabic words, as can be observed in (16 -a, -c and -f), the complex contours are
convex tones so that they follow rising-falling pattern. The rising contours (MH, LH,
LM) surfacing on bi-moraic penult syllables followed by falling contours (HM, HL, ML)
on final syllables.

(16) a. MH.HM fii:fa™ ‘nape of the neck’, gé:ra™‘tall, long’
b. MHHL g5:dé ‘plan’, fi.da ‘pay’
c. LHHL li:da ‘see’, u:la ‘wild edible root’
d. LHHM u:da™‘wood’
e. LHML intd ‘see’
f. LMMML o7t ‘squirrel’, wa~da “fill’, ¢7ta ‘relative (by marriage)’
kaTta ‘fetuses

In all the examples given in (16) above, except (16-¢), the high or the mid tones of the
final falling contours is a result of spreading of the rise, initially. Following the same

rising-falling pattern, however, contour sequences may not always have the same initial

176



and final pitch targets. For example, in (16-a,-c and-f), contour sequences occur in a
metathesis fashion, whereas, in (16 -b and-d), the lowest pitch points of the initial rising
contours and the final falling contours are different. In (16-¢), the LH rising contour on
the initial syllable rather ends as a ML fall on the final syllable, and this can be
considered as a phonetic phenomenon of declination that shows a gradual fall in the high

tone pitch, as the initial rise spreads rightward stem-internally.

On trisyllabic words, the complex contours rather are combination of two or more level
tones. In reference to the tones surfacing on the penult syllables, the complex contours
take three different patterns; these are, rising-falling, falling-rising and falling-rising-
falling. While the rising-falling pattern is parallel to the complex contour tones surfacing
on the disyllabic words given in (16) above, the rest two patterns have been observed
only on a few trisyllabic words. Thus, due to lack of stronger evidence, these patterns are
tentatively posited in (Table-22). Except for the rising-falling pattern, as in (18), the rest
two complex contour tone patterns, in (17 and 19), have been analysed only on verbs.
The pattern, shown in (20), takes a more complex form, and it is observed only on one
trisyllabic word, so such deviant pitch phenomenon is hoped to be clarified by future

studies.
(17) Falling-rising (concave)
a. HLM ¢ifida ‘rub’
b. M.L.M gupgula ‘roll’, sakada ‘breathe’
(18) Rising-falling (convex)
a. M.LHM  taggima ‘heavy’, mongola ‘crooked’, [igida ‘animal’
M.H.HM akama~ ‘incubate’
b. M.H.L antora ‘bald’, tokéma ‘warm, hot’, fanaka ‘season’
M.M.HL amada ‘baboon’
c. LHL tofima ‘wet’
(19) Falling-rising-falling
H.L.HL Dbalalsa ‘extinguish’
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In contrast to the convex and concave contour patterns, a different sequence of tones has
also been analysed on some polysyllabic words given in (20) below. This patterns
combines the three tone levels on trisyllabic words, as in (20-b), whereas, on disyllabic
words, an initial long contour fall and a final low tone have been observed, as in (20-a).
The phenomena in both words may also be considered as pitch declination; the initial
high tone pitch falls to the mid tone pitch range and then to the low tone pitch range,
thereby taking a falling-falling (H.M.L) pattern.

(20) Falling-falling

a. HM.L  [6ida ‘blessing’

b. HM.L 1guda ‘shake (milk)’, iggiga ‘hiccough’
6.1.5 Acoustic Evidence for Basic and Complex Tone Melodies

Below, in (Figure 20-41), are sample pitch traces of the basic and the complex surface
melodies discussed so far. The pitch traces may help to see the surface combinations of

the distinctive tone levels (high, mid and low).

(i) Basic Tonal Melodies
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Figure 20 Pitch traces for level high tone
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179

0. 5462



O 0412254344
300

250 :
200 §

150

l—_“‘—\i_\__\_\—\_\_'_'_\_
100 : :
TS

{

Pich(12)

t i I a

O 04133
Timne (s)

stngoda Tmove, rImovernent”
000685560821 0. 557823065
300
2504
200

150 i

thH)

100+
TS

s gl gl O d

0. 006856 05578
Titre= (5D

la]
il

Figure 23 Pitch traces for H.M falling contour melody on polysyllables
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Figure 25 Pitch traces for M.L falling contour melody on polysyllables
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Figure 26 Pitch traces for M.H rising contour melody on polysyllables
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Figure 27 Pitch trace for L.H rising contour melody on polysyllables
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Figure 28 Pitch traces for L.M rising contour melody on polysyllables
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(i) Complex Contour Melodies

As has been discussed before, under §6.1.4.3, nine complex contour melodies (M.H.M,
LHL, LML, MHL, LHM, LHML, HLM, M.LM and H.L.HL) have been
analysed on disyllabic words that have heavy syllables and on trisyllabic words. Sample
pitch traces for these melodies are presented in (Figure 29-35). In obtaining the
permissible melodic patterns, rightward spreading of tones (stem-internally) is used as a
way out. This in turn helps to claim for the effectiveness of the OCP in the alignment of
Kunama complex contour melodies. For instance, the MH.HM sequence surfacing on
disyllabic words becomes permissible in view of the rise spreading so that it equates to

the M.H.M sequence surfacing on trisyllabic words.
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Figure 29 Pitch traces for M.H.M melody
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Figure 30 Pitch traces for M.H.L melody
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Figure 32 Pitch traces for L.M.L melody
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Figure 34 Pitch traces for M.L.M melody
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The complex melodic pattern, in (Figure-35), is found to be a seeming exception to the
ill-formed sequences that combine two adjacent contours of the same shape. The
H.L.!HL pattern has not been analyzed elsewhere. To make the phenomenon worse, this
melody is even more complex than those complex melodies displayed above, in (Figure
29-34), because this deviant surface tone melody takes falling-rising-falling pattern.
However, this has been analysed only on one trisyllabic verb so that stronger evidence is
required to check its permissibility. On the other hand, in view of the high distribution of
the mid tone, it is less likely for Kunama to have lexical high downstep. Thus, the final

IHL would make a ML falling.

(iii) Contour tones surfacing on single bi-moraic syllables
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Figure 36 Pitch traces for HM falling contour
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6.2 Lexical Meaning Contrast

The minimal pairs and triplets given below, in (21-25), confirm the prominence of tone
to distinguish lexical meaning. These are screened from 48 complete minimal sets that
comprise of mono-, di- and tri-syllabic major class words. >’All words are citation forms
said in isolation. It has been tried to control vowel length and gemination in all of these
pairs, but stress is beyond the present scope though no evidence is found to show
distinctive stress to the level of this analysis. Ultimately, minimal pairs for a two-way
tone contrast are relatively common, whereas, finding minimal triplets showing a three-
way tone contrast rather is difficult and is reasonable in view of other contrastive

prosodies in the language.

Minimal triplets

(21) Monosyllables: CV

a. HM ba~ copulate, ploughing
M ba dance
L ba pit

b. HM wa~ entering
M wa eye
L wa leaving off

c. HM sa~ closing
M sa exiting (from a house)
L sa giving

37 . . . . . . .
Kunama citation forms are nominals with the singular nominal suffix /a/
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(22) Disyllables: V.CV, CV:CV, V:..CV

a. HM 4na udder
MM  ana song
LM ana hair

b. HHM dada~ separating
MLL dada helping
LM dada bead

c. MHHM saisa” wide
M.H sa:sa learning
LM sa:sa telling

d HHM 14" outside
M.H 1Ja let us go
LM irfa brother/sister

Minimal Pairs

(23) Monosyllables: CV

/H/ vs. /M/
a. HM k&~ to hate
M ka taking
/M/ vs. /L/
b. M fa cabbage
L fa burying
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(24) Disyllables: V:.CV, V.CV, CV.CV, CV:..CV, CVV.CV, CV(C,.C2V

a.

/H/ vs. /M/

HM

LM.ML

LH.HL
M.HM

HM

MM

H.HM
MM

MH.HM

MM

H.HM

M.HL

H.HM

M.HL

LH.HM

MM

H.ML

MM

é:ta
e'ta

ula

wla”
ota
ota
Juda®
Juda
mara”
ma:ra
bura”
biira

su:sa”

ora”
ora
fula

fula
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hawk
relative by marriage

wild edible root
locust

uprooting

thorn

milking

wither

bile

leader, guide

to pierce

satiety (of food or drink)
soup (of meat)
standing
harvesting (grain)
circle, round
peanut

crunching



/H/vs. /L/

j. HM.L  fo6ida blessing
LL Jo:da rubbing
k. HM li:la hunger, drought
L.L li:la oil
.  HHM bada” thigh
L.L bada back (body part)
m. HH koita leopard, tiger
LM koita lean against
n. HH ké:1a kohl
LM ke:la guest
o. MHHL kaila parrot
L.L kaila fear (n)
p. HHL kanda salt
LM kunda forehead
q- LH.HL 1li.da see
LM li:da antelope
/M/ vs. /L/
r. MM lafa catching (an object in air)
LM la:ifa gruel

194



s. MM
LM.L
t. MM
LL
u. M.HM
L.L
v. M.HL
LM
w. M.H
LM

(25) Trisyllables: CV.CV.CV, V.CV..CV

/H/

a. H.H.HL

MMM

b. HHHM kofula™

fa:la
fala
'mokka
mokka
kola™
kola
koma
koma
ko:fa

ko:fa

vs. /M/
kébésa

kebesa

M.M.HL  kofula

/M/ vs. /L/
c. MLLM sakada
L.LM sakada
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cheek

saying, proverb

lion

mollusk

crow

preventing

to love

stamp (with one’s foot)
hunting

washing (one’s body)

a baby (that stops suckling in a near past)
relative (by blood)
credit

smear (tr)

breathe

divorce (v)



d. MHM [igida animal

LLM [igida trap (n)
e. MMM kafata buttock
L.LL kafota below
f. M.M.HM ama:da” baboon
LLM.L amaida sadder

Based on the present analysis on lexical tone and the minimal sets given above, in (21-
25), lexical meaning is distinguished by the pitch height difference on the initial
syllables of words. In the surface phonology, however, the phonemic tone level heights

combine in nine ways, thereby giving a range of surface melodies.

6.3 The Phenomena of Pitch Height Fluctuations

In the course of the impressionistic analysis, pitch height threshold points are imagined
for the three distinctive heights within a speaker’s vocal range. These threshold points
are used as reference frames to judge the pitch height interval fluctuation on each of the
distinctive tone heights. **On this account, the high tone has been heard in an extra-high
and high pitch ranges though the phenomenon varies across speakers and other
contextual factors. In the perceptual pitch space, while the extra-high pitch is perceived
to be far beyond the hypothetical pitch threshold point, the high pitch is supposed to
happen proximal to the threshold point. The pitch dispersion phenomenon becomes clear
in listening to complete minimal sets; the following sets, in (26-30), were recorded from
speaker-3. The extra-high pitch is indicated by putting an exclamation mark before the

target syllable, i.e. the penult syllable.

38 Connell et al (2000:33) reported that, “Investigations into factors relating to pitch scaling would

constitute important work...”
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(26) a. HHM ;bada™ ‘thigh’ (27) a. MHHM ;ma'ra”‘thigh’
b. HM ba:da ‘illness’ b. HHM mard™ ‘menstruation’
c. MM badda ‘above, up’ c. MMM ma:ra ‘leader, guide (n)’
d. L.L bada ‘back’

(28) a. HHM jsu:sd” ‘soup (of meat) (29) a. HHM ;i:fa™ ‘outside’

b. HH sisé ‘preparing’ b. HHH  iJa ‘washing (clothes, utensils)’
c. HL sussa ‘co-wife’ c. MH 14 ‘letus go’
d. M.HL  siiisa ‘standing’ d. LM  iJa ‘brother/sister’

In a minimal set where the two high pitches happen to be active, lexical contrast is often
marked by vowel length or gemination, for example, in (26) above, jbada~ ‘thigh’ vs.
ba:da ‘illness’. Yet, the high tone in the former is heard with an extra-high pitch and the

latter surfaces with a high pitch so that they are at surface contrast.

In spite of the high frequency of the extra-high pitch, no evidence is found to show its
prominence in distinguishing lexical meaning. Thus, such pitch height changes over the
same high tone are claimed to be a phonetic phenomena, which can be triggered by
different factors. First, by the size of a minimal set, i.e. when the number of contrastive
entries are larger than the number of the underlying distinctive level tone heights (H, M,
L), native speakers have been observed while going back and pronouncing entries by re-
adjusting pitch height scales. Second, by the number of contrastive heights, the pitch
perception for the same underlying tone is different in two-way height contrast vs. in
three-way height contrast. The third conditioning factor for the pitch height fluctuation
on the same underlying tone can be related to speaker’s hyperactive production while
pronouncing entries with closer meanings with an intention of pronouncing them

differently.
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On the other hand, in the monosyllabic sets given in (30) below, the extra-high pitch on
(21a) is shown to be in surface contrast to the high pitch on (21-b and-c). But, in view of
the absence of final length contrast, it seems difficult to draw the suprasegmental pattern

that distinguishes the three words.
(30) a. HM  ;td™‘breaking’
b. HM  ta"‘to fold’
c. HM  ta™‘to slaughter’
d M ta ‘building’

6.4 Distribution of Tones and Allotones

It has been discussed that Kunama has three distinctive tone levels that combine in **nine
ways on the surface of polysyllables and bi-moraic syllables. While the tone levels occur
on any syllable (light, heavy), contour tones occurs only on heavy syllables, which in
Kunama are bi-moraic with V:; CV:, CVC, VV and CVV shapes. On surface forms,
high-level tone is found to be less frequent than the mid and low-level tones, depending
on word contexts of different length. For instance, the high tone on the surface of
monosyllabic (CV) words shows a big drop in pitch; whereas, the mid and low tones on
the same context are typically level. A surface level high tone rather is common on
disyllabic words. On trisyllabic words and on word utterance-final position, the level
high tone is unstable. In a sequence of high tones, the second H tone often shows some
degree of lowering in pitch than the first. On the other hand, the recurring phenomena of
the high tone fall on word-final syllables might need a check by eliciting words in a
frame (a carrier sentence). The present study does not use a frame during lexical

elicitation for the reason that was beyond the control of the researcher.

** Connell et al (2000) posited a seven way potential of combining the three level tonemes. The present
study adds LH and LM rising contour tones.
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The distribution of falling contours, in general, is found to be higher than the distribution
of rising contours. Among the falling contours, HM falling is more frequent than the HL
falling. In relative terms, the MH rising contour tone has showed high distribution than
the LH rising contour tone. On word-final syllables, rising contour tones are found to be
rarer, except a few monosyllabic (CVV) words that surface with LM and MH rises.
However, rising contour melodies are common on polysyllabic words that have
sequences of light syllables. On a sequence of two light syllables, L.H rising melody is

rarcr.

The distribution of polysyllabic convex contour melodies (rising-falling) is higher than
the distribution of polysyllabic concave contour melodies (falling-rising).These complex
contours often occurs on CV:CV and V:CV sequences and on trisyllabic words. The
most serious distributional restriction bans sequences of same shape contour tones. For
example, HM.HM* and MH.MH* are ill formed. In the present analysis, a seeming
exception to such marked sequences is observed on one trisyllabic verb surfacing with
H.L.'HL pattern, as can be observed in (19) above. On this word, the final high tone is
downstepped in the presence of an overt trigger, i.e. the low tone on the penult syllable
vowel. This may provoke further investigation to check the presence of downstep in

longer utterances.
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6.5 Instrumental Analysis of Pitch

This experiment aims to bring an instrumental data and elaborate the discussion on the
phonemic tone levels and the surface melodies. It also helps to substantiate the claims
made based on the impressionistic analysis. Perceptual decisions are relative so that, for
instance, a pitch height regarded as low tone in one language or linguist would be
considered for the mid tone otherwise. “Pitch in a language’s tone system is always
relative and never absolute” Pike (1948:vi). Thus, to enhance the validity of perceptual
decisions, experimental studies are often considered supportive. In this regard,
fundamental frequency (henceforth Fy) has been taken as the most agreed phonetic cue
used by many in identifying the tone heights in a given language. Though there is no
complete agreement among tonologists with regard to the validity of Fy as indicator of
tone and as Fy interpretations are relative, it still is the most agreed phonetic equivalent
of linguistic tone. Notwithstanding the commonly raised concern on the validity of FO,
tonologists, such as, Hyman (2010), Gussenhoven (2004), Yip (2002), Fox (2000), Bao
(1999), Goldsmith (1976) and Pike (1948) suggest that F, is the most agreed pitch
indicator cue. “F is indeed the primary cue for the discrimination of tones in natural
languages” (Yip, 2002:292). Following this, the present experiment relies on Fy
measurement as the main target material. Besides, vowel duration was measured to see

its interaction with pitch gliding.
6.5.1 Method

In the following sections, methodological considerations are discussed.

6.5.1.1 Speakers and Data Recording

Three male native speakers of 35, 39 and 73 years old were involved in the recording of
the main wordlist. Unfortunately, it was not possible to find a female speaker for lexical
elicitation. From the main wordlist, 49 complete minimal sets were separately re-
recorded with the 39 years old man, who has been worked as main consultant. The words
and tokens from the remaining two consultants are selected from the main wordlist
recorded with them. Before we were into the recording, the consultant took time writing

the available word entries in the complete minimal sets so that he was able to remember
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the words easily while pronouncing. The complete minimal sets showing up to five
semantic contrasts were obtained in this way. During this particular recording, extra care
was taken to reduce external noise interference, and my hotel room was found to be a
better place for this particular recording. A carrier sentence was not used in the

recording.

6.5.1.2 Designing the Experimental Wordlist

Complete minimal sets were the preferred targets for this experiment, with the
assumption of getting more tokens as well as representative Fy readings from the tone
minimal-pairs and —triplets. Out of the 49 complete minimal sets, 34 sets (6
monosyllabic, 23 disyllabic and 5 trisyllabic sets) showing a minimum of two and a
maximum of five contrastive lexical meanings were selected for measurement. The
variation in the number of selected minimal sets across word length is caused by the
distributional gap, in the present data. The remaining 15 minimal sets were not included
for being suspicious pairs for tone. However, all available word entries in the selected
complete minimal sets regardless of their suprasegmental patterns (vowel length and
germination) underwent Fy measurement though results obtained from such contexts are
not used for the main analysis. For each word entry in the selected minimal sets, all

available tokens were used for Fy measurement.

The selected complete minimal sets mainly comprise of major class words that are
citation forms said in isolation. Citation forms were preferred to contextual stimuli to
reduce the effect of utterance intonation on the FO values of lexical tones. Although the
choice of stimuli context has been a point controversy among tonologists, the trial test
reveals that the Fy values extracted from the same word said in isolation and from longer
utterances in context show considerable differences. For example, as can be observed
from the pitch tracks given in (Figure-42), an underlying low tone that surfaces as a L.M
rising on dakka ‘woman’ shows different pitch values. In (42-a), the pitch track
represents the word said in isolation, and, in (42-b) the pitch track denotes the same word

said in contextual utterance.
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Figure 42 Sample pitch tracks of dakka ‘woman’ said in isolation and in context

The pitch of the low tone in the contextual stimuli is shown to be higher than the
expected pitch value of the low tone, especially on the final syllable that makes the
transitional boundary with the next word or utterance final position. This rising pitch
track is an indicator for higher Fy values and is assumed to be caused by the effect of
contextual intonation. Concerning this, Gussenhoven (2004:45) contends, “Most tone
languages will have some form of structural intonation serving different discourse
purposes, such as, questioning intonation”. Hence, it is likely to get biased F, values
from contextual stimuli. That is why the present study preferred citation forms said in
isolation to those said in context, thereby to get representative Fy values for lexical tone

analysis.

On top of these, the selected words have different syllable structure related to weight.
Light syllables have short vowels (mono-moraic) and heavy syllable have long vowels
(bi-moraic). The sample selection also considered the presence of voiced and voiceless
obstruents as well as sonorant consonants in onset and coda positions, thereby to see the
interaction of tone and segments. See the experimental data summary, in (Table-16),

below while the details are annexed.
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Table 16 Experimental data distribution

Context No. of complete No. of semantically No.of Tokens No. of stimulus
length minimal sets  contrastive entries in all

minimal sets

Monosyllabic 6 18 75 75
Disyllabic 23 71 265 530
Trisyllabic 5 10 43 129

Total 34 29 383 734

6.5.1.3 Instruments and Data Processing

The audio files (tokens) of every single word were extracted from the stream audio data
using the Audacity software, thereby making each sound file accessible for further
processing in PRAAT. The extracted sound files were organized and saved in separate
folders and subfolder created with speakers’ names, syllable count, word class and with
numbered tokens. Before using each of the selected sound files, poor quality sounds

were rejected from further processing to avoid spurious Fy values.

Data was processed in PRAAT version 5.3.32. This software enables to extract an
overall pitch information (Fp), vowel duration, and to plot the pitch tracks. Before
processing the audio data, some of the standard values of PRAAT were adjusted. The
pitch ceiling was adjusted to 300Hz that optimizes for a male voice while leaving the
floor at 75Hz; PRAAT’s standard range is 75-500Hz; whereas, the time step strategy
was left to be the default, i.e. Automatic so that in view of the pitch floor value (75Hz),
the time step used for pitch analysis is 0.0] second. This implies that illustrations of the
phonetic realization of each tone (pitch traces and absolute FO values) across a time-
normalised segment are taken at intervals of 10% (10ms) across the vocalic tone-bearing
unit (TBU). More time is not used because the more the time step, inaccurate the pitch
curves and the Fy values will be. The rest values for pitch algorithm were kept to the
PRAAT standard. Then each sound file was imported to PRAAT for two important

tasks: segmentation and F, extraction.
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The segmentation task was given due concern to reduce the effect of pitch perturbation
on Fy readings of vowels caused by pre- and post-vocalic voiced consonants. Visual and
aural inspection mechanisms were applied to demark the boundaries between vocalic and
non-vocalic segments in a word properly. The former was enhanced by reading formant
patterns, spectrograms and waveforms while the latter was done via repeated listening to
each segmented section in zoom out mode. Depending on the syllable structure and the
consonant context in a word, edges of vowels were trimmed so that FO values were
extracted during the steady state of the vowel formant. In the context of voiceless
obstruents, boundary marking was found to be easier than in the context of voiced
consonants. In the context of voiced consonants, in general, and sonorants, in particular,
the boundary landmark may not easily be traced for segmentation. As a result, the
accuracy of segmentation was checked via repeated aural inspection and formant pattern
reading. As voicing interacts with pitch, this class of consonants has been observed
perturbing the pitch during the **transitional boundaries onto the adjacent vowels. Thus,
trimming the edges of vowels is essential to avoid biased F, values, and this is the
common trend for measuring F, values (Connell and Ladd, 1990). Studies often trim as
much as 10% of the beginning and end of the vowel; in more unusual cases, as much as

25% of the beginning may be trimmed (Stanford , 2008).

In the present case, the size of trimmed sections was decided depending on what was
noticed in every word context. Therefore, the determinant factor for how much to trim is
the complete vanishing of the consonantal effect and steady state of the vowel formants.
For instance, in lila ‘tying’, to reduce the effect of pitch perturbation on the Fy of
adjacent vowels caused by the pre- and post-vocalic liquid, Fy from the penult syllable
vowel was extracted leaving 18ms behind after the vowel onset, and 28ms before the
vowel offset. In the final syllable vowel, the consonantal effect is detected for about
34ms after the vowel onset so that the trimmed section is shown to be larger, as can be
observed in (Figure-43). In contrast, for vowel initial words, only the voice burst at the
vowel onset is trimmed, and for voiceless obstruent onsets and codas, the trimmed

duration is often less than the voiced consonants.

* A transition is a movement in the formant pattern of a vowel/sonorant due to an adjacent consonant
(Davenport and Hannahs, 2005:68)
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Figure 43 Sample Segmentation in PRAAT

Generally, regardless of the consonant type and syllable structure, repeated aural
inspection was done before segmentation and F, extraction. Proper segmentation helps

for accurate tonal alignment as it enables to obtain representative Fy readings.

Extracting pitch information

The overall pitch information was extracted from each syllable vowel and saved in the
same folder with the corresponding sound files. Vowels were made to be the preferred
targets for measuring Fy as they are the most sonorous segments that could provide
representative Fy values. On the other hand, Kunama sonorant consonants (nasals and
liquids) have been claimed to be moraic so that they are tone bearing. Sonorant codas
surfacing with an independent tonal node have been attested on heavy closed syllables
(VC and CVC), but this was not observed in the experimental wordlist. Thus, vowels
were made to be the sole targets for measuring F,. Actually, word-medial voiced
consonants in general have been observed to carry the pitch that continues from the
preceding vowel. Finally, pitch tracks of words were plotted on the PRAAT object

window and saved along with the corresponding sound files.

6.5.1.4 Data Analysis Procedure

Pitch information was extracted from tokens of three speakers, but decisions on the pitch
heights of the level tones are made based on the Fy values obtained from a single
speaker’s vocal range. This helps to avoid wrong conclusions that will be caused by the

pitch range variation among the speakers. The present analysis uses the maximum and
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minimum Fy values (in Hertz) along with the standard deviations, vowel duration figures
in milliseconds (ms) and computed average figures. While the average F, figures are
used to show the optimum pitch heights of the level tones within a single speaker vocal
range, the maximum and minimum FO values are meant to indicate the Fy fluctuation
across tokens of the same speaker and across words of different length. Pitch tracks are

used as additional evidence for the phonetic features of underlying tones.

6.5.2 Pitch Height Scaling and Degree of Dispersion in the Tonal Space

Kunama has three distinctive level tones (H, M, and L) and a range of surface tonal
melodies with simple and complex combination patterns. In addition, the impressionistic
analysis seems to suggest that in the tonal space of Kunama, the perceptual pitch
distance between the distinctive level tones varies in the context of minimal sets showing
three- and two-way tone contrasts. Especially, in the higher pitch frequency region, the
perceptual pitch distance between the high and mid tones is detected to be larger than the
distance between the mid and low tones. This is mainly because the Kunama high tone
gives two different pitch height impressions (Extra-high and high pitches). In view of
this, the present study has proposed a fourth level pitch height, high rising, which is
assumed as a phonetic variant of the high tone. Referring back to §6.3, the high tone is
perceived both in extra-high and high pitch ranges, and this phenomenon is easily
detected in the context of minimal sets. In this section, it is attempted to show how the
phonemic tones (H, M, and L) spread in the pitch space by the scaling of average Fy
values. This helps to explore how the extra-high pitch finds itself in the pitch space of

three distinctive level tone heights.

Average F, values were computed from monosyllabic (CV) minimal sets as pronounced
by a single speaker. Monosyllabic words are preferred to polysyllabic ones with the
assumption of reducing the effect of tone sandhi in polysyllabic contexts. Whereas the
FO scaling for contour tones and contour sequences is based on the Fy values obtained
from disyllabic words as disyllables show both falling and rising contours as well as
combination of these. Average FO distance is observed across three tonal trajectories
(onset, midpoint and offglide) throughout the duration of the target host (vowels).On

monosyllabic words, since Kunama high tone does not show a level realization, its
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midpoint Fy is obtained by calculating the mean F, values from the average midpoint Fy
readings of PRAAT. Whereas, average F, figures at onset and offglide trajectories are
calculated from the maximum and minimum F, readings, respectively. The pitch height
scales and the interval sizes are judged based on the common assumption that claims an

interval of 20Hz is suffice to identify two tones (Yip, 2002).

Finally, pitch-scaling graphs are plotted on x-y axis based on average Fy, (in Hz) and
vowel duration (in seconds) figures, respectively. Since the tonal onset equates the vowel
onset, the time axis starts at (.0 second and ends at 0.3 second. The final time point is
specified by considering the maximum average vowel duration obtained from a minimal
set. On the other hand, the floor and the ceiling of the F, values on the vertical axis are

made similar to the pitch range used for a male voice in PRAAT.

6.5.2.1 The Scaling of the Fy Values of H, M and L Tones in Three-way Contrast

The average Fy values in (Table-17) are computed from the monosyllabic triplets given,

in (26), below:

(26) ba™ ‘copulate, ploughing’ wa~ ‘entering’ sd” ‘closing’
ba ‘dance’ wa ‘eye’ sa ‘exiting (from a house)’
ba ‘pit’ wa ‘leaving off’ sa ‘giving’

Table 17 Average Fy values of H, M, and L tones in three-way contrast

Tones N Av.VDin Av. Fat SD M.Av.Fyjattonal SD Av.Fyattonal SD

ms tonal onset midpoint off glide
High 11 173.5 197.3 32.6 167.6 25.8 142.1 21.7
Mid 17 290.7 143.4 16.1 138.4 14.7 132.7 16.9
Low 15 247.3 126.7 7.2 122.1 5.7 117.4 5.6
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Based on the average F, figures given above, in (Table-17), the interval size among the
three distinctive tones diminishes, in reference with the assumed 20Hz difference, as the
pitch moves from the tonal onset trajectory to the tonal offglide trajectory. At the tonal
onset point, the high tone reveals the highest average F, distance of 54Hz and 71Hz from
the mid and low tones, respectively. In that order, the difference lowers to 29Hz and
45Hz at tonal midpoint and appreciably lowers to 10Hz and 25Hz at the tonal offglide
trajectory. Accordingly, Kunama high tone does not maintain the same initial pitch
height throughout the duration of the host (vowel). Instead, it makes a rapid Fy change
after the onset trajectory, thereby dropping to the lowest pitch target point at the tonal
offglide trajectory. The lowest pitch target point of the high tone approximates to the
final target of the mid tone; they show a difference of only 10Hz. Thus, on monosyllabic
words, the underlying high-level tone is realized as HM falling contour tone. The
formation of contour tones on word-final syllables in general and on monosyllabic words
in particular is attributed to positional length tendency of vowels. Vowel length contrast
is claimed to be neutralized word-finally so that the average duration (VD) of the vowels
in all tonal contexts of the monosyllabic words are explored to be longer. Although
sonority duration is shown to correlate with contour tones, word-final vowel length is
supposed to be caused by the position. That is why word-final contours are treated

separately from bi-moraic contours (See under § 6.1.4.2).

Comparatively, the average F, distance between the mid and the low tone is narrower,
with a difference of slightly less than 20Hz. In the three tonal trajectories respectively,
the mid tone illustrates a difference of 17Hz, 16Hz and 15Hz from the low tone. As
compared to the high tone, the mid and low tones are typically level. In their own terms,
however, they also fall slightly by an average of SHz and 10Hz at the midpoint and
offglide trajectories, relative to their initial average Fo heights. Accordingly, the tonal
space in the lower range is crowded as compared to the higher range so that the higher
range needs to be scaled. Consider the pitch-scaling graph of the three tones in three-way

contrast, in (Figure-44), below:

208



300

250

200

150 \
] |

100 —

0.00 Q.05 Q.10 Q.15 Q.20 025 0.30

Figure 44 FO scaling graph of high, mid and low tones in three-way contrast

The average Fy distance of the high tone from the mid tone is shown to be larger (54Hz),
particularly during the tonal onset trajectory. In addition, as can seen in (Table-27)
above, the SD figures in the high tone average Fos are also greater than the SD figures in
the average Fos of the mid and low tones. These indicate that in all three tonal
trajectories, the lower and higher Fy margins of the high tone are scattered against the
average Fos. Thus, the underlying high tone will get a free zone so that it can be realized
in an extra-high and high pitch range depending on the speakers’ vocal range as well as
other contextual factors. While the mid tone’s raw FOs are also sparsely distributed
against the average FO, the low tone F, scores are closer to the average Fo.
Mathematically, it is possible to predict the lower and higher pitch height ranges against
the average values of the three tones across the three tonal trajectories, thereby to decide
which of these values are worth scaling. To do so, variables for high, mid and low tones

are denoted as follow:
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Average Fy at the tonal onset point=H, M and L

Average Fy at the tonal midpoint=H1, M1 and L1

Average Fy at the tonal off glide=H3, M3 and L3

Maximum average Fy at tonal midpoint=H2, M2, L2,
Minimum average Fy at tonal midpoint =H2,, M2, L2,

Raw maximum F, at tonal onset and offglide =H4, M4 and L4
Raw minimum F, at tonal onset and offglide =H0, M0 and L0

AN NN N U N NN

Tonal trajectories =I (onset), M (midpoint) and F (off glide)

The distribution of the raw F, scores of the High tone against the average F,

I H4/HO = (H + 5D) H2/H2¢= (HI + SD) F H4/H0= (H3 + SD)
= 197.3+32.6 = 167.6 +25.8 =142.1+217
H4 =229.9Hz H2=193.4 H4=163.8Hz
H0=164.7 H2p =141 H0=120.4Hz

In high register pitch, the high tone can be realized in an extra-high pitch range (197.3-
229.9Hz), at the tonal onset point. In low register pitch, it can be realized in a lowered
high pitch range (164.7-197.3Hz), in the same tonal trajectory. In high register voice, the
high tone pitch is raised during the tonal onset trajectory and then is lowered towards the
tonal offglide trajectory. In low register voice or for other contextual factors, the high
tone can be realized in a lowered pitch range (164.7Hz-141-120.4Hz). This implies that
the final lowest pitch target point of the high tone is dependent up on its initial pitch
height. In account to this, the high tone can be scaled into extra-high and high pitches so
that a four-point pitch height scale (Extra-high, high, mid and low) is proposed in the

tonal space of three distinctive level tones.
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Distribution of raw Fy scores of the mid and low tones against the average Fys

The Fy scale of the mid tone also gives considerable interval size across all the three
tonal trajectories though not much as the F, scale of the high tone. In contrast, the low
tone Fy values relatively are concentrated around the average Fy. See (1) for the mid tone

and (2) for the low tone:

(1)  IM4/M)= (MtSD) M2/M2g = (MI£SD) F M4/MO= (M3+5D)
= (143.4+16.1) = (138.4 +14.7) = (132.7+ 16.9)
M4=159.5Hz M2=153.1Hz M4=149.6Hz
M0=127.3Hz M2g=123.7Hz MO=115.8Hz
(2) IL4/L0= (L+SD) L2/L20=(L1+5D) F L4/L0=(L3+SD)
= (126.7+7.2) = (122.1+ 5.7) = (117.4+5.6)
14=133.9H; L2=127.8Hz 14=123.0H;
10=119.5H; L2y=116.7Hz 10=1118H;

The mid tone can also be realized in a raised pitch range (159.5-149.6Hz), and it can also
be lowered to a range of 127.3-115.8Hz. When realized in the latter, the mid tone
relatively falls finally, which is a feature of a final low tone. In contrast, the mid tone
surfaces as typically level when realized in a raised pitch range. In terms of the raw Fy
scores, the low tone may begin with some degree of raising in pitch. For example, in the
sampled Fy values, the maximum raw F, is about 13Hz higher than the lowest raw F
score, at tonal onset. Nevertheless, in relative terms, the distribution of the raw Fys of the
low tone is proved to be closer to the average Fy, in all of the three tonal trajectories.

Consider the pitch traces of the monosyllabic triplets for tone, in (Figure-45-47), below:
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Figure 45 Pitch traces of monosyllabic minimal triplet for tone
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Figure 46 Pitch traces of monosyllabic minimal triplet for tone
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Figure 47 Pitch traces for monosyllabic minimal triplet of tone

6.5.2.2 The Scaling of the Fy Values for H and M Tones in Two-way Contrast

By the same procedure, the average Fy figures of the high and mid tones are calculated
from the minimal pairs given in (27) below, and the obtained values are presented in

(Table-18).
(27) /H/ vs. /IM/
ka™ ‘hate’

ka ‘taking’
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Table 18 Average Fy values for H and M tones in two-way contrast

Tones N Av.VD Av.Fjattonal SD M.Av.Fat SD Av.Fyattonal SD
onset tonal midpoint offglide

High 4 161 228.2 43 196.7 1.9 163.5 1.9

Mid 6 251 156.8 12.3 149.6 15 145 16.6

The average Fy results of the high and the mid tones in a two-way contrast are found to
be larger than those in three-way contrast, as can be compared from (Table-17 and-18).
When the high tone begins in an extra-high pitch range (228.2Hz), it, in turn, leaves a
greater space for the mid tone. Consequently, the mid tone starts with a raised Fy at about
156.8Hz. Across the three tonal trajectories, the high tone exhibits an average F, distance
of 72Hz, 47Hz and 18Hz from the mid tone; compare these figures to those intervals
analyzed in the context of three-way contrast, 54Hz, 29Hz and 10Hz, in the same order
of the tonal trajectories. Therefore, in two-way contrast, the average F, interval between
the high and the mid tone is considerably larger than the same interval between the two
tones, in three-way contrast. In both contexts, the difference between the intervals is
found to be larger at onset and midpoint trajectories, about the same 18Hz; whereas, at
the tonal offglide trajectory, the difference is lowered to 8Hz. This implies that the
unwavering down trending feature of the high tone on monosyllabic words, where it is
realized as HM falling contour tone. Analogically, the average F, distance between the
high and mid tones in a two-way contrast approximates the average F, distance between
the high and the low tones in three-way contrast. See the scaling graph, in (Figure-48),

below:
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Figure 49 Pitch traces of monosyllabic words for H vs. M tones
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6.5.2.3 The Scaling of the F, Values of M and L Tones in Two-way Contrast

The average F, values of the mid and the low tones computed from the minimal pair, in

(28), are given in (Table-19):
(28) /M/vs./L/

fa ‘cabbage’

fa ‘bury’

Table 19 Average Fy values of M and L tones in two-way contrast

Tones N Av.VD Av.Fyat SD M.Av. F, at SD Av. Fy at SD

tonal onset tonal midpoint tonal offglide
Mid 3 2573 161.3 0.5 157.6 0.2 155.3 0.1
Low 4 1903 133.7 7.1 123.9 23 116.6 0.3

In the context of two-way contrast (M vs. L), as can be fetched from (Table-19) above,
The magnitude of FO dispersion between the mid and low tones is found to be larger than
the dispersion of the two tones in three-way contrast. In the three tonal trajectories, the
mid tone shows an average distance of 28Hz, 34Hz and 39Hz above the low tone,
respectively. In three-way contrast, the average Fy intervals between the mid and the low
tones (17Hz, 16Hz and 15Hz) are almost half the interval of the two tones in two-way
contrast. Therefore, in two-way contrast, the Kunama distinctive tones show raised Fy

and larger intervals in the pitch space.

The number of contrastive tones in a given minimal set as well as the size of a given
minimal set, therefore, determines the pitch height of phonological tones, in terms of
average F values. Accordingly, the perceptual pitch scale of the phonemic tones and the
Fo scale unanimously indicate that the higher frequency region is wider and can
accommodate additional pitch height. The average F, distance between the high and mid
tones is found to be larger than the average F, distance between the mid and the low

tones. This necessitates the scaling of the high tone F, values into high rising and high

217



pitch. See the pitch-scaling graph of the mid and low tones, in two-way contrast, given in

(Figure-50) below:
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Figure 50 FO scaling graph of mid vs. low tones in two-way contrast
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Figure 51 Pitch traces of monosyllabic minimal pairs for M vs. L tones
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6.5.2.4 The Scaling of the F, values of the same underlying H Tone

In the preceding sections, the Fy dispersion magnitude among the three level tones has
shown to vary in the context of three-way and two-way contrasts. Comparatively, the
average Fy interval between the high and mid tones is found to be larger than the average
Fy interval of the mid and the low tones. As a result, the average F, values of the high
tone are worth scaling as compared to the average Fy figures of the mid and low tones.
This claim can be supported by the pitch height interval of the same underlying high tone
observed on the minimal set given below, in (29). This minimal set was recorded from
the same speaker and was assumed that the three entries, in this set, semantically contrast
for tone. However, the perceptual analysis seems to suggest that all the three entries have
borne the same underlying high tone so that they were expected to provide closer Fy
values. The Fy values measured from these entries are presented in (Table-20), according

to the order given below, in (29).
(29) a. ta” ‘break’
b. ta”‘fold’
c. ta” ‘slaughter, killing animals for food’

Table 20 Average F, values of the high tone

Pitch N Av.VD Av.F, at SD M.Av. Fyattonal SD Av. F at SD

Heights tonal onset midpoint tonal off glide
iHigh 4 1745 217.6 29.5 189.2 243 152.1 16.8
High 4 168 184.4 6.3 159.7 2.9 138.7 3.5
IHigh 5 116 177.5 22.4 156.7 223 138 21

As can be read from the average F, figures above, in (Table-30), the high tone on the
three lexical entries surfaces somewhat with different pitch heights. On (29-a), the high
tone is realized in an extra-high pitch range at the tonal onset trajectory (217.6Hz) then
drops accordingly to 189.2Hz and 152.1Hz at midpoint and offglide trajectories. On (29-
b and —c), the high tone rather reveals closer pitch heights. The extra-high pitch shows an
average Fy interval of 33 and 40Hz from the average F, of the high pitch, at the tonal
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onset trajectory. Conversely, the high tone on the two entries, as in (29-b and-c) is
realized within proximal F, heights, showing an interval of only 7Hz at onset and
gradually falls in the same pace on the midpoint and offglide trajectories. In addition, the
final F, target of the extra-high pitch is higher than the final F, target of the high pitch.
This may indicate that the lowest pitch target point of the high tone presumes its initial

pitch height so that the higher the initial pitch, the lesser its degree of fall will be.

The phenomena observed in this minimal set context, on one hand, is a clear indication
for the presence of two pitch height ranges (extra-high and high pitch) for the same
underlying high tone. On the other hand, the phenomena could lead us to think of other
supra-segmental pattern that distinct the three entries. In effect, two assumptions can be
forwarded as to why the interval size among the average F, values of the high tone
becomes too narrow in (29-b) vs. (29-c) while it is larger for (29-a) vs. (29-b and-c); note

that the three entries are supposed to be semantically different.

The first assumption is that absolute pitch may not be the only cue identifying distinctive
tone heights. The variations in the pitch height range of the same underlying tone across
speakers and even tokens of the same speaker may imply that contextual tone sandhi
possibly enhance speakers’ perception of distinctive tones. Based on native speaker’s
intuition, it was suggested that Kunama speakers easily differentiate such minimal set
words in wider context (“talk”). This could in turn lead us to think the role of

syntagmatic tone, and the issue makes a topic of future research.

The second assumption proposes that this can be caused by native speaker’s
misperception of splitting closer lexical meanings or mispronouncing homomorphs in a
minimal set. For instance, speakers were observed while differently pronouncing
segmentally the same two words that have closer lexical meanings. For example, the
tone minimal pair given below, in (30), was recorded from the main consultant, and he

suggested that the two lexical entries are different in meaning.
(30) ba™ ‘sexual intercourse, copulate’

b4~ ‘ploughing’
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Figure 52 FO scaling graph of the surface high tone

Later, the perceptual and instrumental analyses seem to suggest that these words have
similar tone pattern, i.e. both have an underlying H tone that surface as HM falling
contour. Besides, word-final length contrast is claimed to be neutralized, and the
terminal vowel duration in both words is similar. As a result, this might be caused by
native speakers’ misconception of splitting closer lexical meanings so that it is guessed

that *! ¢

ploughing’ can be a metaphorical analogy of ‘sexual intercourse’. On this
account, the suspicious minimal triplet for tone given above, in (29), and glossed as
(‘break’, ‘fold” and ‘slaughter’) are supposed to give closer meanings referring to similar
actions in a continuum. In such cases, native speaker’s hyperactive production, which in
turn caused by semantic misperception, might give the same tonal impression but a split

in FO. In the same context, the underlying H tone, therefore, is realized with extra-high

and high pitches.

** Connell et al (2000:23) have glossed, ba™ ‘raising, ploughing, sexual intercourse’, in a way that seem to
support my assumption. However, ta~ was glossed as ‘breaking (tr.), which is also analysed in the present
work, and as ‘planting, inserting’ which is not evidenced in my data at all. This might be due to dialectal
variation.
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Figure 53 Pitch traces of monosyllabic pair for extra-high vs. high pitch

Based on the discussions on the average F, values of the phonemic tones and the
dispersion magnitude of the Fy values as well as the contextual variation (three-way vs.
two-way contrast), a four-point pitch height scale is proposed in tonal space of three
distinctive tone levels. The following F, ranges, in (Table-21), show the lower and upper
Fo margins of each surface height against the average F, figures. To indicate the Fy
changes more clearly, iconic tone letters are used in combination with tone diacritics.
The iconic tone letters put the three level tones in a four-point scale, 5 indicates the
highest pitch and 1 the lowest pitch. The proposed pitch height ranges should not be
considered as binding, but can be used as reference in phonetic discussions of underlying

tones and the surface melodies
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Table 21 Average Fy ranges of tones in a four-point pitch scale

Pitch Heights Average F, ranges (Hz)
Tonal onset Tonal midpoint Tonal offglide
Extra-High (jH) 5 197.3-229.9 167.6-193.4 142.1-163.8
High (H) 4 164.7-197.3 141-167.6 120.4-142.1
Mid (M) 2 143.4-159.5 138.4-153.1 132.7-149.6
Low (L) 1 126.7-133.9 122.1-127.8 117.4-123

6.5.3 Surface Realization of Underlying Level Tones on Polysyllabic Words

In this section, phonetic discussion is given on the level tones and the surface melodies
based on the instrumental data obtained from polysyllabic minimal sets. The proposed
pitch height scale will be used as point of departure. Sample Fy values, computed
averages and pitch tracks obtained from di- and tri-syllabic words are considered.
Besides, the standard deviations (SD) and vowel duration (VD) figures are also included
in the tables. While the **SDs indicate the distribution of maximum and minimum F,
values of the tones across tokens, the VDs may additionally help to see the interaction

between vowel duration and pitch gliding.

6.5.3.1 Surface Realizations of Underlying High Level Tone

Disyllables

The present analysis suggests that disyllabic words have shown all the nine basic tonal
melodies (H.HM.M, L.L,LHM, HL, M.L, M.H, L. H, L. M) and the complex tonal
melodies (MH.HM, LH.HL, LH.HM, MH.HL and LM.ML) that are sequences of simple
bi-moraic contours. Most of these melodic patterns will be illustrated with instrumental
data.The words used in the pitch experiment comprise of nouns, adjectives, adverbs and
verbs but mention to specific class of words will be made only if any of the word classes
reveals a surface melody patterns specific to that class. In consideration to the available

F( values for each word, the most noticeable surface realizations are described beneath.

*2 All SDs in this paper are for the F, values.
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The tonal patterns are represented by iconic tone letters and tone diacritics. The numbers
before and after the period indicate the maximum and minimum pitch values as inferred

from the F, values of both syllable vowels, from left-to-right.

(31) Melody-1 HH 44 a kéla kohl
b. susa preparing
c. 1ifa washing (clothes/utensils)
d.  koita tiger

High-level surface melody is analyzed on disyllabic words in contrast to that of the high
tone surfacing as HM falling on monosyllabic words. The two H tones surfacing on the
words given, in (31), are realized in a lower register pitch. As to the binary register
feature (Yip, 2002), the lowered high tone pitch can be specified by [+Upper, -high]
register while the extra-high pitch has [+Upper, +high] register feature values. In the
H.H sequence shown above, in (31-a), the second H tone is slightly lowered in pitch, by
10Hz, relative to the initial H tone. In terms of the estimated pitch height ranges, neither
of the two highs shows an extra-high pitch. Similarly, the two H tones surfacing on the
words given, in (33-b &-c), have exhibited a lowered high pitch though relative
movement in FO is observed in the pitch of both H tones. Consider the sample Fy scores
obtained from high-toned disyllabic words below, in (Table-22) and the annexed FO
data.
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Table 22 Sample Fy scores of the H tone on disyllabic words

Word: T L R L E L K L R
AMaFr MnFs MAEF: AnFs AvFa AYFa YD YD 3D 3D
&d “hewk’ 32 21%% 2042 1677 13135 2164 1371 294 281 39 4

8dda” ‘wild area’ 32 193 1863 1708 1348 191% 1314 150 143 22 107
33 1734 1605 1633 Q4% 1713 144 185 TS5 45 53

ot ‘uprooting’ 31 2149% 2018 1684 1467 2104 1306 139 211 41 356
33 2213 2093 1331 143 1174 1456 165 205 34 27

mi ra hila' 21 1899 TAG 1 IRS? 1595 184171 1733 188 7 A1 RS
34 2045 1446 1981 1492 1B15 1741 215 & 217 139

bada™ “thigh’ 21 1BBE 1806 1656 1399 1B6€ 1317 73 356 23 103
22 1BBO 1775 1670 1407 1B5%H 1342 7B 7 34 104

828 "udder’ 31 2121 1985 1409 137% 074 13195 300 208 38 09

32 2123 1989 1604 1379 207.0 1412 307 232 40 49
ddds” “seperatmg” 31 14535 1583 130% 1Z135 1425 1343 194 131 21 2.6
322199 2007 1831 1428 21371 1987 240 215 61 117
ifd ‘outside’ 21 2031 1986 1738 1429 20171 1536 202 162 11 97
32 1091 1934 1666 L4199 20459 1436 134 184 31 6.3
Jo:da blassing’ 21 213F M5s 1279 1228 182 1349 3237 143 2035 1.3
33 2170 1472 1289 1229 183 1249 330 135 203 16
fidd milkmg’ 31 2307 1973 1847 1623 2103 1739 171 59 71 84
32 2154 1972 1848 1376 2091 1717 141 64 33 94
1i18 “bumge:’ 1 2079 1625 1422 1369 1846 1384 250 157 164 1.7
32 2033 1589 1409 1369 1787 138 171 147 152 1.1
Gle wilkd edble 35 2063 1362 1781 1362 183 1462 326 279 259 118

ront’ 36 1788 1258 1693 1322 1571 1436 319 144 132 126
ke:ld “zohl’ 33 1837 180 743 1699 181.%F 1717 22% 168 12 1.2
34 1837 179% 1M 1701 1817 1716 236 155 12 1.2
kdld “orow’ A1 1B2.8 1774 2036 1344 1796 16546 59 247 21 265
33 1661 1623 1847 1434 1644 16435 39 102 16 149
biars ‘plercs 32 1953 133.% 1501 1331 1933 1397 &2 109 24 351

33 404 2287 1973 1511 2372 1627 6% 14 42 143
5334 "soup [of 31 2440 2372 2036 1439 2417 1694 218 139 2 16.7
meat)' 12 2444 2355 2072 1493 410 1712 216 157 22 173

siizd” “wridy’ 32 1808 1433 1679 1438 163§ 1165 147 4% 142 87
33 1841 1437 1713 1323 1473 1498 170 11D 139 123
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Figure 54 Sample pitch traces for H.H melody on disyllabic words
(32) Melody-2 HM 5.2;4.2 a. ¢é&fta hawk
b. ota uprooting
c. 4na udder
d. lila tying, bundle

Melody-2 is composite of a typical level H tone surfacing on the penultimate syllable
and a level M tone on the final syllable. As can be observed, in (Figure-55), H.M melody
is commonly analysed on VCV words. In terms of pitch scaling, the high tone can be
realized in both extra-high and high pitch ranges, and the mid tone can show raised or

lowered pitches, across tokens of the same speaker.
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Figure 55 Sample pitch traces of H.M melody on disyllabic words

On the other hand, the H.M melody can take a different pattern on many of the high-

toned disyllabic words, i.e. H.HM, as in the following (33). The mid tone on the final

syllable, therefore, surfaces as a HM falling contour. **This is considered as a peak delay

of the preceding H tone. In Kunama, stem-internal spreading of tones is observed to be a

common pitch phenomenon; likewise, the initial H tone spreads onto the final syllable,

thereby forming a falling contour on the final syllable.

(33)

H.HM ~ H.M

5.42

a. bada”

b. dada”
ifa”
d. fuda”

e

e. adda”

** Yip (2002) referred the same phenomenon as peak delay.
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f.  burd” piercing

g. slsa” soup (of meat)

The rightward spreading of the H tone from the first syllable onto the second syllable in
joining the final M tone may prove that Kunama contour tones are combinations of its
level tones. The pattern, in (33), is frequent and has been analysed on major class words
(nouns, adjectives and verbs). In relation to pitch scaling, on the majority of the words
given, in (38) above, the second H tone is lower in pitch than the first, which is
predictable and common in the realm of this work. The lowering of the high tone pitch
may or may not suffice to be referred as non-automatic downstep phenomena; this has to
be checked in longer utterance contexts. Tentatively, this can be considered as a phonetic

phenomenon of Fy lowering observed when the high tone spreads to the final syllable.

In account to the OCP that bans sequence of same adjacent tones, the H-HM surface
sequence is compressed to H-M sequence. Following left-to-right spreading of the initial
H tone, stem-internally, the second H tone is aligned to the same H node, in one-to-many
association. On the other hand, in the context of word-medial voiceless obstruents, it
seems difficult to conclude that the second H is a result of the initial H spreading.
Because voiceless consonants often interrupt the pitch before it surfaces on the following
vowel, it is plausible to ask whether the two H tones aligned to the same node or not.
After all, pitch is a feature of voicing. For example, i:fa~ ‘outside’, the two H tones do
not seem to be under the same H node. As the intervocalic voiceless fricative breaks the
pitch track, the second H tone can then be aligned to a separate H tonal node. In addition,
the second H tone is lower in pitch than the first, so the two may not be considered as the

same H sequences. Notice the pitch traces, in (Figure-56), below:
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Figure 56 Sample pitch traces for H.HM melodic pattern on disyllabic words
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Similarly, in 4&dda™‘wild area’, the voiced alveolar plosive geminate that surfaces with a
sudden dipping pitch again breaks the initial H tone pitch from spreading to the final
syllable. Besides, the pitch of the final H tone of the HM falling contour is lowered, so,
in view of these, the two highs may not be aligned under the same H node. The dipping
of the preceding H tone pitch on the medial geminate voiced plosive consonant might
cause pitch lowering in the final H tone, or the pitch lowering might also be accounted to
the depression effect of the voiced plosive, although the issue of depressor consonants
needs a future investigation. See the pitch trace, in (Figure-57), below:

adda "wild area’
0.11287267 0.54818515
300 z T

2504

Filch(Hz)

01128 05482
Tiene (x)

Figure 57 Sudden Pitch dipping of the high tone on a medial voiced stop

Moreover, the pitch lowering in the second H tone may evidence H tone downstepping
phenomenon due to a covert L tone in between the two H tones. Yip (2002) refers this as
non-automatic downstep that is caused by a floating L tone in between the high tones
and is commonly attested in many West African tone languages. Similarly, Bradshaw
(1999) noted that voiced consonants, which are commonly referred as ‘depressors,” often
cause H downstepping phenomenon in African tone languages. In this analysis, however,
the lowering of the second H tone pitch in H.H sequences is commonly observed after
voiced and voiceless consonants so that the phenomenon is shown to be sporadic. Thus,
the issue requires further investigation. Despite all these concerns, the OCP seems to
work for the H.HM surface sequences discussed, in (33) above, in view of stem-internal

spreading of tones.
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(34) Melody-3 HM.L a. 52.1 Joida ‘blessing’
b. 42.1 Joida ‘find, get (someone)’

The HM-L surface pattern, as has been observed on the verb stems above, in (34),
exceptionally brings about a different phenomenon in sequence of surface tones. This
can be a good evidence for a gradual declination of the H tone pitch as it moves from
onset to the offglide trajectories. A sequence of the three distinctive pitch heights has
been interpreted as falling-falling melodic pattern. On the other hand, based on the
average Fy readings of PRAAT obtained from (34-a), as can be seen in (Table-22) above,
the melodic pattern is represented as H.L sequence. Besides, the average FO interval size
between the contour units, as indicated by the iconoc tone letters in (34-a), is larger than
the same interval obtained from (34-b). In relative interpretation, the tonal sequence in
the former may also be HL-L, on which, the final L tone exhibits additional lowering in
pitch that can considered as word-final falling phenomenon of Kunama L tones.
However, the supportive evidence for the permissibility of HM.L sequence is that, as the
voiced alveolar plosive consonant interrupts the pitch of the preceding fall from
spreading to the final syllable, the final L tone is seemingly independent so that the HM-
L sequence persists to exist. Besides, the F, interval between the fall and the final L tone
shows a difference of 20Hz, which is phonetically large enough to differentiate M and L

tones.

In the same way, the pitch of the initial HM falling on (34-b) shows an abrupt rise before
the voiced plosive consonant and then results in a lowering pitch of the final L tone. If
this is a workable assumption, the tonal melody in the second verb stem will be HM-M.
Obviously, voiced consonants often perturb the pitch on the following vowels before it
attains a steady state. Though the pattern, in (34), is susceptible for different
interpretation, a clear instance showing a HM-M sequence is analyzed on another word

given, in (35), below.
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Figure 58 Sample pitch trace for HM.L melody on disyllabic words
(35) Melody-4 HM.M 52.2~H.M lilla hunger

The comparative difference between the Fy intervals, see (Table-28), of the unit tones in
the HM falling contour discussed above, in (34), and in (35), may help to confirm the
permissibility (or otherwise) of the HM.L sequence. Unlike what is observed in the
context of a medial voiced plosive, in (34), the medial liquid consonant, in (35), carries
the spreading pitch of the preceding HM fall so that it can be aligned to the same M tone
node of the final vowel. Besides, the Fy values of the M tone of the initial fall and the
final M tone are closer, so, by way of the first M tone spreading, the HM-M can be
compressed to a HM pattern that obeys the OCP.

On the other hand, it may also be invalid to conclude that the two patterns (HM.L and
HM.M) are necessarily different, mainly due to the relative interpretation of the absolute
pitch values. It can be assumed that the final low tone can be a result of pitch lowering of
the preceding M tone of the HM fall. On this assumption, both of these patterns will be
compressed to the same HM sequence. The permissibility of the melodic pattern, in (34),

therefore requires further investigation.
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With regard to consonant context and pitch perturbation, the following pitch track
illustrates that voiced consonants in general and sonorants in particular may often disturb
the pitch during the next vocalic onset. In some lexical instances, the consonantal effect
remains longer after the onset of the next vowel so that steady state of the pitch may not

be traced early, as shown in the segmented sections of the pitch track, in (Figure-59),

below:
lida "hunger’
0 0673478041
300
250
200
)
S 1504
£
100
75
1 & 1 a
0 06735
Time (1)
Figure 59 Sample pitch trace of HM-M melody on a disyllabic word
(36) Melody-5 MHHM 24.42;2552~MHM  ma:ra" bile
saisa” wide
kaila™ parrot
gera” long

The MH.HM surface sequence, in view of rise spreading, can be compressed to a MHM
pattern so that the association convention aligns the two Hs under the same H tonal node;
the latter pattern complies with the OCP. In Kunama, rising contours make a syllable
heard longer as compared to falling contours. Because the initial MH rising contour, in

the above examples (36), takes longer to finish, spreading of the rise is expected.
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Following rise spreading, as can observed from the pitch traces in (Figure-60), the

MH.HM pattern reveals a typical bell shape tonal melody.
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Figure 60 Sample pitch traces for MH-HM melodic pattern on disyllabic words
(37)  Melody-6 LHHL 15.41;14.41 u:la ‘wild edible root’

The above surface pattern, in (37), is composed of initial rising and final falling contour
tones and is found to be less frequent, in *'citation forms, as compared to the MH.HM
sequence. The spreading of the initial rising contour results in a second H tone, which
surfaces as HL falling on the final syllable. In account to stem-internal spreading of the
preceding H tone, the sequence becomes permissible as L.H.L and obeys the OCP. The

delayed peak of the first H tone manifests the same pitch height on the intervocalic liquid

44 . . . .
All citation forms in Kunama are nominals.
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consonant, but the H tone that surfaces on the final vowel, as HL falling, is lower in
pitch than the first. Changes in Fy curves have been observed to be rapid during word-
medial voiced consonants, in general, and during a sonorant consonant, in particular. The
phenomenon is commonly observed in the environment of moraic medial consonants
that often carry the peak of the preceding H tone pitch. See the pitch trace, in (Figure-
61), below:

ula “wild edible root’
{}.m?’%?}ﬁ 192733 0573886256

2504 |

Pitch (Hz)

1504 | |

0.008462 0.5739
Time (5)

Figure 61 Sample pitch trace for LH.HL melodic pattern

Below, in (Table-23), are average F, values for the level high tone. The values are

computed from tokens of a single speaker.
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Table 23 Average F, values for H level tone on disyllabic words

kéld “kohl (n=3) siasa “preparing’ (n=3)
Position Initial Final Imitial Final
Tone H H H H
Mean 176.3-172.3 167.3-161.9 186.1-172.2 173.6-165.9
5D 148,153 142;16.1 49:.79 712.09

The H tone, even in its typically level realization, shows some movement in pitch on
both syllables. In relative terms, final H is lower in pitch than the initial H. Besides, the

H tone becomes level when it is realized in a lowered pitch range.

Generally, in the words discussed so far, the pattern of Melody-3 is shown to be rarer
and needs stronger evidence from future studies. Among the remaining patterns, the
pattern of Melody-4 is more frequent. In H.H sequences, the second H tone shows a
lowering pitch to some degree, but we cannot be sure that this suffices to make a
downstep. However, a H.H sequence having both Hs realized in an extra-high pitch is a
rarer phenomenon. In the instances where HH seems to manifest, the second H tone
reveals additional lowering in pitch. In account to Yip’s (2002) binary feature register,
these two H tones can be distinguished by [+Upper, -high] and [+Upper, +high] register
feature, respectively. The pulling-down effect of the pitch in the second mora drops the
pitch by a certain Herz in Fy. Though this is commonly considered as an evidence for
downstepped H tone following another H, the present analysis does not claim for a
downstep. The same phenomenon of pitch lowing is also observed on word-final M and
L tones though not with an equal degree of final H tone. On the other hand, a particular
class of consonants, Bradshaw (1999), can also cause pitch depression on the final H
tone of a H.H sequence. Although voiced obstruents are referred as depressor

consonants, the issue in Kunama requires a full-fledged comparative study in the future.

The last point worth mentioning is that word-medial nasal and liquid consonants often
carry the pitch of the preceding vowel by way of continuation. However, since the pitch
that surfaces on these consonants is often encoded onto the following vowels, the Fy

values extracted from the vowels is considered representative. For example, on ma ra~
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‘bile’, the medial liquid /r/ shares the same H tonal node with the preceding vowel, and
the final vowel surfaces with the same H tone that results from spreading of the initial
rise. Thus, the Fy values extracted from the vowels can represent the form and behavior
of the surface tone melody. Word-initial sonorant consonants, however, often bear an
erratic pitch while voiceless consonants, regardless of the word position, interrupt the
pitch of vowels. In effect, the same melodic pattern can be depicted differently
depending on the consonant context. Consider below, in (Figure-62), the difference of

the same MH.HM pattern in the context of sonorant and voiceless obstruent consonants:

THES NS [Eric -1
300

Fich (e
5
Fitchy
i

G343 2438 el [
Tams (3] Tl

Figure 62 Pitch traces of MH.HM pattern in the context of voiced vs. voiceless
consonants

Trisyllables

On trisyllabic words, the high tone does not show a typical level H pitch. In the
experimental wordlist, the final H tone on the trisyllabic words is shown to be a fall.
Thus, a sequence of two level H tones is observed on the antepenult and penult syllables
while the final H tone forms a HM or a HL falling contour. As has been discussed in the
disyllabic words, in (31-37), that show MH.MH, LH.HL, H.HM and H.H sequences, the
second H tone is supposed to be a result of spreading of the preceding H tone and will be
lowered in pitch relative to the first. Though the same phenomenon persists on trisyllabic

words, exceptions seem to exist as explained in the next paragraphs.
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Table 24 Sample F, values of the H tone on trisyllabic words

Words ST L M R L M R L M R L MR
MiFy, MnFy MxF, MnF, MxFy, MoF, AvFy AVFy, AFp, V. VD VD §D SD §D
D

kebési ‘a 31 2010 1045 198 1003 184
baby ...” 322606 2514 2526 206 2302

kofuld ‘credit” 3.1 1747 1332 1751 1674 1938
34 1986 1945 2574 2M2 1976

285 1988 1941 1449 6T 99 231 26 27 148
539 2612 472 1726 78 8% 200 55 48 206

252 471 1692 1607 8% 51 192 121 24 231
522 1963 2472 1654 4 102 170 15 81 128

[y

(38) H.HHM 5.5.52 a. kébésa «a baby (that stops suckling in a near past)’
4.5.52 b. kéfala™ ‘credit’

The tonal pattern given, in (38), above, is similar to the patterns discussed before, in
(32). In account to stem-internal spreading of the H tone, the initial and the penultimate
H tones that are both in an extra-high pitch will be condensed, and consequently the H
tone of the final HM falling is expected to be realized in a lowered high pitch. In (38-a),
however, the final H tone of the HM falling is in an extra-high pitch range, which is in
contrast to final HM fallings surfacing on the disyllabic words, where the unit H tone is
often realized in a lowered high pitch. Though the final H tone is supposed to be a result
of spreading of the preceding H tone, it is striking to see the final H tone of the HM
falling in an extra-high pitch range. This phenomenon, therefore, might take us to an
important theoretical assumption in binary register feature geometry that arises a debate
on spreading of both ‘Register’ and tone, or spreading of one without the other feature
and specifies the discontinuous tone in terms of register and tone features. *’Hence, the
relevance of the binary register feature theory to the tonal phenomena of Kunama would

make a topic of future study.

The H.H.HM sequence, in (38-b), shows that the initial H tone in a lowered high pitch,
i.e. [+Upper, -high] while the medial H tone and the final H tone of the HM falling are in
extra-high pitch range, i.e. [+Upper, +high]. Accordingly, in view of stem-internal
spreading of tones, the H tone sequences shown above, in (38), can be aligned to the

same H tonal node so that the melodic patter becomes permissible as H.M falling

** The detail about binary register feature can be read from Yip (2002).
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melody. Thus, Kunama level tone sequences seemingly obey the OCP. However, the

relevance of binary feature register to Kunama tonal phenomena requires further

Investigation.
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Figure 63 Pitch traces for H.H.HM pattern on trisyllabic words
6.5.3.2 Surface Realizations of Underlying Mid Level Tone

Disyllables

The underlying M tone has showed a typically level realization on disyllabic words. It
can be realized in a raised and a lowered pitch range, depending on the context. At the

surface of mid-toned disyllabic words, different melodic patterns have been analyzed, as

discussed in the next paragraphs.

39) Melody-7 MM 2.2 a. ana ‘song’
b. Juda ‘withering’
c. bura ‘spotty (color of an ox)’
d. kela ‘counting’
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In comparison to the high tone, the M tone is stable. The M.M pattern can operate in
one-to-many association in view of stem-internal spreading of tones that is found to be

common in Kunama.

Table 25 Sample F, values of the M tone on disyllabic words

Words ST L 3 I ® L ® L ¥

MxFy MnFy, MxF, MoFy, AvFo AvFo VD VD SD  SD
et ‘relatrve(by  3:1 1459 1219 1263 1108 1353 1149 220 160 73 46
marriage)’ 32 1591 1136 1322 1157 1398 1229 179 89 163 38
ani ‘song’ 31 1485 140 1494 1433 1429 1468 146 200 69 17

32 1695 1651 1727 1652 16721 1674 97 403 14 135

dida ‘helpmg’ 31 1545 1265 1139 1059 1425 1089 165 120 9§ 21
34 1668 1263 1247 1029 1456 1147 173 245 116 53
fa'i ‘proverb’ 32 1552 1518 1301 1106 1443 11896 24 152 85 W
33 15735 1387 1342 1091 1499 1192 178 &4 72 86
Juda “withering’ 31 1675 1556 1571 1526 1599 1546 200 305 22 )

32 1607 1359 1566 1516 1593 1543 14 125 13 12

mird ‘gwde(n) 32 1486 1379 1619 13153 1444 1480 91 181 36 111
33 1485 1378 1624 1316 1443 1485 &4 178 37 11D

kd [4 “huntmg’ 31 1518 1433 1683 1578 1479 1622 120 57 35 36
32 1582 1523 1751 1266 1563 1475 2711 142 19 W4T

Gli™ locust’ 32 1676 1593 1933 1407 1841 1622 276 141 29 183
33 1362 1526 1713 1516 1347 1652 279 75 1 6

bira” 1 1538 1301 1725 1328 1463 1547 56 136 55 143
1% 309 3 13

‘satiety (of food or drink)’ = 1556 1392 173 133 1478 1363 &4 146 359 15

sfisa™ standing up’ 3:1 1483 1456 1665 1278 1469 1458 138 141 11 12
34 1432 1397 1713 1292 1409 1497 200 77 08 13
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Figure 64 Pitch traces for level mid tone on disyllabic words
(40) Melody-8 M.HL 2.41 a. wla ‘locust’
b. fala ‘cheek’
c. siusa ‘standing’
d. ko:fa ‘hunting’

The surface pattern given, in (40), approximates to the rising-falling sequence that is
supposed to be a complex contour melody. The M tone before the H tone shows a raised
pitch, and this might be because the M tone is in vertical assimilation to the H tone. As
can be fetched from above, in (Table-25), the effect of the H tone pulls up the L tone on
the words given, in (40), so that the final HL falling contour may not reach to its lowest
destination. Consequently, the M.HL sequence on some of the words above, for
example, in (40-d) was perceived as M.H rising. See the pitch traces below, in (Figure-
65):
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Figure 65 Pitch traces for M.HL melody on disyllabic words
(41) Melody-9 LMML 1221 ~LML  a. éta ‘relative (by marriage)’
b. falla ‘proverb’
c. bura ‘satiety (of food or drink)’

This tonal melody is a cluster of initial rising and final falling. The second M tone is a
result of spreading of the LM rise, initially. Thus, the LM.ML sequence will be
compressed to LML pattern that obeys the OCP. The L tone of the initial rise and the
final fall often attain similar pitch heights. On some lexical instances, as in (41-c), the
lowest pitch target points of the initial rise and the final fall may not be at equal heights.
This might be because the spreading of the initial LM rise is delayed onto the final vowel
thereby pulling up the final fall before its lowest pitch destination point. Consider the
following pitch traces, in (Figure-66):
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Figure 66 Pitch traces for LM.ML melody on disyllabic words

(42) Melody-10 ML.L ~ML 21.1 a. da:da ‘helping’
M.ML~ML b. ma:ra ‘leader’

This surface sequence may take a ML.L or a M.ML pattern depending on the word
context. In (42-a), the pattern combines the ML falling, surfacing on the initial bi-moraic
syllable, and the low tone on the final syllable; actually, the final L tone is a result of
spreading of the preceding ML falling contour. In (42-b), it takes on an initial level M
tone followed by a final ML fall. In accordance with tone spreading, the permissible
sequence will become a M.L falling. In the latter, the M tone on the initial syllable starts
with a lowered pitch and then rises to the M tone pitch during the medial liquid and the

final vowel. **The F, difference between the lower pitch point of the initial M tone and

** Hombert (1977:185) referring to Winckle (1938) noted, “FO fluctuations of less than 20Hz are
imperceptible in everyday situations.”
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highest pitch point of the same M tone is smaller, i.e.

contour, initially. Consider below, in (Figure-67):

[ afes bk 1
3
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Figure 67 Pitch traces for ML.L and M.ML patterns on disyllabic words

Trisyllables
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The underlying M tone can be realized with a level pitch on some trisyllabic words

though not as level as the surface M tone analyzed on monosyllabic and disyllabic

words. The patterns analyzed on mid-toned trisyllabic words are discussed in the

following paragraphs.

Table 26 Sample F, values of the M tone on trisyllabic words

Words ST L M R L M R L M R L MR
MeFy, MnF MxFy, MnF, Mx Mn AVRy AvEp AV, VD VD VD SD SD 38D
0

Jigida 33 1467 1414 1768 1542 1425 1247 1439 1701 1328 o4 81 117 19 74 357

“amimal
kebésa 311337 1249 1473 1435 1361 1073 1273 1461 1168 61 49 152 34 16 86
Tltive' 39 1531 1426 1697 1678 1566 1302 1487 1688 1409 ST 49 146 36 08 73
kofila 31 1355 1204 1438 1369 1594 1199 1284 1354 1388 53 65 134 58 22 129
smearing’ 39 1269 1197 1646 1484 1731 1289 1241 156 1583 89 71 118 24 51 152
34 1356 1322 1785 1636 1879 1669 1334 1673 17718 57 90 144 15 55 79
imadi 34 1533 1493 1562 1553 1761 1412 1524 1558 1569 8% 107 66 13 03 129
‘baboon” 32 1533 1502 1562 1538 176 1414 1525 1554 1568 138 155 69 09 08 131
kafati 31156 1375 1449 137 152 1347 1492 1418 1387 83 97 160 52 26 51
‘butock” 32 140 1348 1458 1355 1475 1319 1366 1383 1343 91 93 226 17 34 37

244



(43) M-M-M 222 kafata “buttock’
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Figure 68 Pitch traces for level mid tone on trisyllabic words
(44) M.M.HM 2.2.42 a. ama:da” ‘baboon’

MHM 242 b. Jigida ‘animal’

This pattern is similar to the MH.HM sequence analyzed on the disyllabic words, in (36),
above. In view of stem-internal spreading of the M tone, the pattern shown in (44) can be
compressed to a MHM sequence. In (44-b), each syllable has borne its own pitch
(M.H.M) though the final M tone exhibits a falling tendency to some degree, which is a

common behavior of all final level tones. Notice, in (Figure-69), below:

245



anatk *beboon” it "atimd”

00300503040 Q361085708 0 QTEH001E
3 m
pE 50
204 m

Pitch (Hz)
s
[
Pitnh (Hx)
B

003005 0561 0 074
Tims (3 Time(3)

Figure 69 Pitch traces for M.M.HM and M.H.M patterns on trisyllabic words

(45) LM.ML 1.2.21 kébesa ‘relative (by blood)’

The melodic pattern, in (45), is similar with the pattern surfacing, in (41), on disyllabic
words. The similarity in the two patterns can be compared from (Figure-70) and (Figure-

66).
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Figure 70 Pitch traces for L.M.ML melody on trisyllabic words
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(46) Melody-11 LM.HL 1.2.41 kofula ‘smearing’

The pattern, in (46), is a bit complex as it combines the three level tones on a sequence
of three light syllables though the final H tone makes a HL falling. In left-to-right
association, this pattern gives a ladder shape melody. Phonetically, final HL falling

contour is a default M tone, as inferred from the average F, figures given, in (Table-26).
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Figure 71 Pitch traces for L.M.HL melody on trisyllabic words

Comparatively, the level mid tone is stable on disyllabic words than on trisyllabic words.
Based on the average Fy values given below, in (Table-27), the pitch movement is
relatively appreciable on the trisyllabic words, especially in the final syllable. The
average Fo values for the final HL falling contour in ama:da ‘baboon’ show a narrow
interval of only 22Hz. This interval size rather is optimum for ML falling contour, but
the phenomenon is an indicator of pitch scaling that shows the Fy fluctuation even across

tokens of the same speaker.
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Table 27 Average Fy values for M level tone on di- and tri-syllabic words

ana “‘song’ (h=4) Juda “wither’ (n=3)
Position Initial Final Initial Final
Tone M M M M
Mean 156.7-159 160.3-154.7 162.9-156 3 156.9-1523
sSD 145;12.1 13.3:12.1 39:09 03:06

kafata “buttock’ (n=5) amada “baboon’ (n=5)
Position Initial Medial Final  Initial Medial Final
Tone M M M % M ML,
Mean 144 6-1359 143 4-136.1 146-134 148.1-145 1515-1489 1567-1333
SD 13:89 3921 4814 115:109 104:117 303:;167

6.5.3.3 Surface Realizations of Underlying Low Level Tone

Disyllables

On the surface of low-toned disyllabic words, L.L. and L.M patterns have been analyzed.

The scaling of the low tone pitch can be noticed from the distribution of the sample Fy

scores given, in (Table-28), below.
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Table 28 Sample F, values for the L tone on disyllabic words

Wards 5T L R T R T j L R
MzFp MnFyp AMxFp MoFy AvFp AvFp VD D SD SD

ota “thom' 311 130 1Lx2 116l 107y 1275 1113 I44 130 1.4 2.4
3z 1199 1119 132 11¢6 1272 1117 279 2110 i 3l
ki@ “supperting 31 1303 1211 136% 1276 1275 1322 134 157 1% 34
id 1111 1066 1365 1166 1114 11968 232 192 38 29
ima ‘hax’ 1:1 1274 1189 1115 1178 Liid 1199 /8 Ly 3 16
33 1162 1143 1308 1234 1149 1277 15% 233 06 22
dada “bzad’ 31 1258 1211 1?37 1211 1236 1121 184 197 14 06
32 136% 1319 1338 1267 135 1307 154 140 16 16
1:J3 “brether/sister’ 32 1313 1249 1424 1405 1283 1414 316 234 17 035
330 1314 1216 1433 1400 1I83 1416 314 4> 10 ne
Jooda “rubbing’ 32 1029 963 1177 1146 1009 1165 293 62 17 12

33 1129 1075 1104 1150 1096 1178 338 68 18 18
1221 1207 1309 1276 1217 1195 73 115 035 1.1

badi ‘back’ 32
31 1223 1208 1310 1265 121.8 1104 g5 114 035 1.5
k:1a “eil’ 3:3 1304 1263 1156 1207 1296 122 220 176 06 12
3.6 1343 128 1322 1214 1506 1281 195 215 19 19
kéfa ‘giving birth' 31 1260 1101 1268 1223 1175 1157 44 110 53 1.1
32 1176 1086 1169 1223 11i% 1136 44 113 43 12
kéla ‘gaest’ 31 1242 1091 1101 1065 1129 1086 157 102 42 13
3:5 1326 1241 1404 1346 1268 1378 237 240 27 12
kola 'preventing’ 35 1293 1218 1252 1207 1206 1228 5l 181 2% 13
6 1236 1171 1285 1269 1215 1277 6l 118 2 04
kaila “fear () 1:2 12821 1177 1337 1234 1198 1165 128 &7 19 aj
32 1139 992 1164 1093 1033 1143 226 114 41 22
t3 52 “telling 31 123 1168 1383 1317 1199 1337 189 101 13 21
32 1409 1168 135% 1318 1212 1329 163 162 46 08
ali ‘body (of hurman) 32 1339 1177 1192 1137 1233 1164 109 115 53 19
335 1383 1311 1247 1151 1333 1193 il 178 24 3.1
(47) Melody-12 L-L 1.1 a. ana ‘hair’
b. da:da ‘bead’
c. lila ‘oil’
d. bada ‘back’
e. kola ‘defending’
f. ula ‘body’
g. ota ‘thorn’

In some of the lexical items given above, in (47), the perceptual pitch and the obtained
FO values do not much. For instance, the word in (47g) was heard with a mid tone pitch;

where as, the FO values rather indicates a low tone pitch.
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Figure 72 Pitch traces for level low tone on disyllabic words

(48) Melody-13 LM 1.2 a. ia
b. sa:sa
c. koita
d. kaila
e. kofa
f. fo:da
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‘brother/sister’
‘telling’

‘lean against’
‘fear’

‘giving birth’

‘rubbing’
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Figure 73 Pitch traces for L.M melody on disyllabic words

Trisyllables

On low-toned trisyllabic words, L.L.LL and L.LM.L patterns have been observed.

(49) L.LL 1.1.1 a. [igida ‘trap (n)’
b. kafta ‘edge’

Unlike the typically low-level surface tone observed on mono- and di-syllabic words, the
low tone on trisyllabic contexts is shown to be unstable; for example, in (49-b), the final

L tone surfaces as low falling.
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Table 29 Sample F, values of the L tone on trisyllabic words

Words ST M K L M K L M E L MK
AMxFo MoF AGKF AGF MAFi MnFE: AvFe AvFo AYRy VD VD VD £ § &
[ [ 1 D D
figili 31 12vs 110 1222 1103 1393 llIIE'.E' 121.5 1168 119% &9 &) 116 6% 54 6
Lt;i{-n]: 3y 1342 1194 1355 1274 1357 1333 1263 1319 137 59 9% 133 65 24 07
4 1585 1326 1301 1204 Q422 1384 1356 127 1400 38 61 116 25 3! 12
3d 0L 15kl LALT L0 1034 L6 1404 106 W) 14y 1 4% 65 1l
-y
L::dd;: 34 L6y LIUL 131 1386 LUE  IU3e 1149 1475 QU0 V3 Wb ¥ LY 45 L3
33 117 8.9 1512 1299 108 1036 111} 1449 1057 146 1% 355 97 63 13
kaf@a 3] 13319 1244 © 5] 1412 1145 127 9 1253 13 4 8 146 9 359
‘dovn’ 33 139 145 O 2] 1367 11446 1268 8 1228 126 4 02 8 78
i santeind REE L [l -] SIS & 3R
E i ¢ r — : : i r T T T
I o b
™ S b = S E
g ; o : ; g i ‘ i i
: Lo Lo : - P -
i b L e P :
N i e ~— S
wie] P : : e i i i i
i ] i 1 k 1 F i 1
[ T -l b [l =)
T e} TEx e
Figure 74 Pitch traces for level low tone on trisyllabic words
(50) LILM.L 1.12.1 amaida ‘sadder’

The above pattern, in (50), is similar to the LM.ML sequence that surfaces on disyllabic

words given before, in (41). In (50), however, the spreading of the initial L tone creates a

LM rising contour on the penult syllable while the final L tone shows up as level. The

LM rise makes the vowel to be heard as longer that otherwise is short in the underlying

form. If the LM rising had been formed on underlying long vowel, we would see the

result of the rise spreading, on the final syllable, as ML falling. In account to this, this

pattern becomes permissible as LML sequence. See the pitch traces, in (Figure-75),

below:
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Figure 75 Pitch traces for L.LM.L pattern on trisyllabic words
Table 30 Average FO values for L level tone on di- and tri-syllabic words
dada “bead’ (n=4) Jo:da “rubbing’ (n=7)
Position Initial Final Initial Final
Tone L L L L
Mean 132.9-128.5 1339-126 9 101.9-106.7 1153-1103
SD 49-49 73:47 44-49 46-47
ana ‘hair’ (n=7) kaila ‘fear’ (n=4)
Position Initial Final Initial Final
Tone L L L L
Mean 132.9-124.5 138.1-128.8 1284-114 4 127.8-1213
SD 11.6:10.5 15.1;12.9 116;109 78:82
figida “trap(n)’ (1=5) Kafta * edge’ (0=3)
Position Initial Medial Final Initial Medial Final
Tone L L L L L L
Mean 134.6-121 128.3-1198 137.3-1302 1333-1245 1269-125.1 138.6-114.5
SD 45:96 54:79 51:122 0.5:02 0.3:04 23;0.1

Kunama Low tone exhibits falling tendency in spite of its level realization. Unlike the

mid tone, the Low tone pitch falls in word-final position, sometimes it glides to the

lowest pitch range. Despite this, if one has to see typical level surface tones in the

language, the low and the mid tones relatively make better witnesses. The lowest Fy

values are recorded due to the low falling surface realization of underlying low tone in

all word positions, but word final falling of the low tone appeared to be noticeable.

253



6.5.4. Analysis of F, Values of Bi-moraic and Word-final Contour Tones

The overall analysis so far reveals that Kunama has six contour tones that surface on bi-
moraic syllables. Kunama contour tones have been claimed to be combinations of the
level tones for some reasons observed in the present data. Firstly, the contours are
analyzed on bi-moraic syllables, except that falling contours are formed on word-final
short vowels that are licensed for hosting contours by the position, which often makes
them phonetically longer. Secondly, in post lexical phonology, contour tones do not
spread as a unit; instead, either of the unit tones in the cluster spreads. In terms of

distribution, falling contours appeared more commonly than the rising ones in Kunama.

The discussion in the sections to follow envisages the forms and behavior of each
contour tone via average F, values obtained from repetitions of di- and tri-syllabic
words. The sampled words are those showing relatively a noticeable change of pitch
within a syllable. As to most linguistic literature, such as, Yip, (2002), a difference of
20Hz or more between the level tones has been commonly considered suffice to identify

any two tonal heights so that they for a contour tone.

6.5.4.1 Falling Contours

Falling contours (HM, HL and ML) are found to be more frequent than rising contours,
particularly on word-final syllables. Each of these falling contour tones are detailed
separately based on average Fy values and representative pitch traces. Once again, tone

letters are used along with the tone diacritics to represent the pitch movements clearly.

6.5.4.1.1 HM Falling Contour Tone

The High-Mid falling contour appears more frequently than the remaining falling
contours (HL and ML). The following words, in (51) and (52) are sampled for having
more repetitions so that they are used to compute the average Fy and vowel duration

values presented, in (Table-31), below.
(51) a. CVCV  bada™ H.HM 4.42 ‘thigh’

b. CV:CV [6ida HM.L 42.1 ‘get, find (someone or something)’
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(52) CVCVCV kofula™ L.M.HM 1.2.42 ‘smearing (tr)’

Table 31 Average Fy values for HM falling contour tone on di- and tri-syllabic words

bada “thigh’ (n=5)  [67da ‘find ( someone or something)’ (n=>5)
Position Final Initial
Tone H HM HM L
Mean 186.4-181.9 169.1-1402 178.2-1463 126 -1142
SD 88:91 109;19 6.1;9.1 71.7:;24
VD 112ms 103ms

kofala™*smear (tr) (n=5)
Position Final
Tone L M HM
Mean 133.4-1253 1528-1653 177.5-1464
SD 4162 11;13.7 138214
VD 138ms

In (51-a), the HM falling contour surfacing on the final syllable shows an average Fy
interval of 29Hz between the level unit tones. Relative to the 20Hz interval reference,
this interval size is appreciable to identify the pitch gliding from H to M. In terms of the
average Fy scale, the final H tone of the fall, resulting from spreading of the preceding H
tone, is realized in a lowered pitch range, and which is a common phenomenon in
Kunama. In (50-b), the bi-moraic penult syllable has borne a HM falling contour that
shows an average Fy interval of 32Hz between the unit tones. The average duration of
the host vowel (103ms) is again larger than the average duration of short back-mid
vowels, i.e. 72ms. The HM falling contour formed on the final syllable of the trisyllabic
word given above, in (52), also shows a closer average F, interval between the unit
tones, 1.e. 31Hz. Thus, in all three contexts, the interval sizes between the H and the M
tone are considerably large to make the HM falling. Comparatively, however, these
figures are smaller than the same interval obtained from monosyllabic words (See under
§6.5.2 above).Similarly, the average durations of the contour host vowels in all the three
words are shown to be long vowel cues; note that final length contrast is neutralized in

Kunama.
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kofild “smear’ L MHM fo:da "blessing’ HM.L

0 0.389159558 0.00454459138 0.87587425
300+————— - — 300
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§ 150 _ 5 10
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0 0.3892 0.004545 0.8759
Titne (s) Time (5)

Figure 76 Representative pitch traces for HM falling contour tone
6.5.4.1.2 HL Falling Contour Tone
In the experimental wordlist, HL falling contour has been observed only on word-final

syllables. Of those, three words are sampled to calculate the average Fy values, in (Table-

32), below:

(53) a. CV:CV bada HHL 4.4l ‘raid’
b. CV:CV ko Ja M.HL 241 ‘hunting’
(54) CVCVCV kofula H.H.HL 4.5.41 ‘credit’

The average Fy intervals between the H and L tone units of the final HL falling contour,
in (53-a & -b), are found to be 49Hz and 33Hz, respectively. The former is found to be
justifiable while the latter is closer to the interval size between H and M tone units. This
is because the H tone of the HL falling, in (53-b), is realized in a lowered pitch (165Hz)
despite that the L tone Fy is rightly reasonable, i.e. 132Hz. For the same reason, the
average F( interval between the unit level tones of the HL falling, in (54), is diminished
to 37Hz though the L tone unit again suggests a permissible Fy height of 133Hz. Based
on these, it can be assumed that the pitch height interval size among the level tones will

get narrower in polysyllabic contexts.
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Table 32 Average Fy values of HL falling contour tone on di- and tri-syllabic words

ko:[a “hunting’ (n=4) bada ‘raid’ (n=4)
Position Final Final
Tone M HL H HL
Mean 150.1-143 4 1653-1324 1729-163 8 183 3-1349
SD 13.6;12.4 179;17.4 0.1;3.1 1;34
VD 102ms 186ms
kofala “credit’ (n=4)
Position Initial Medial Final
Tone H H HL
Mean 1716-1552 1988-1858 170.7-133.1
sD 288357 547459 33.1:178
VD 60ms 120ms
e raid bofd 2’ credl
0 05517 mﬂ Q37HTe

The )

Pitch [Fz)

il

Tne i)

058

Figure 77 Representative pitch traces for final HL falling contour tone
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6.5.4.1.3 ML Falling Contour Tone

In the experimental contexts, non-final ML falling contour is analyzed only on one
disyllabic word having a long vowel on the penult syllable. The remaining words given

below, in (55) and (56) have borne final ML falling contour.

(55) a. CV:CV da:da MLL 21.1 ‘helping’

b. CV:CV lilla HML 4.21 ‘tying, bundle’
(56) a. CVCVCV [igida M.H.ML 2.4.21 ‘animal’

b. CVCVCV kebesa M.M.ML 31.3.31 ‘relative (by blood)’

Table 33 Average Fy values of ML falling contour tone

lila “ying’ (n=8) da:da ‘helping’ (n=5)
Position Final Initial
Tone H ML ML L
Mean 182-173.2 141.7-128.5 163.2-129.2 122.4-108.3
SD 17.3;12.9 7.4;9 73:6.2 5.1:6.4
VD 104ms 166ms

Jigida ‘animal’ (n=6) kebesa ‘relative (by blood)’ (n=3)
Position Initial Medial Final Final
Tone M H ML M M ML
Mean  167.9-153 184.4-168.1 143.6-127.3 164.1-1348 150.3-1553 158.3-126.3
SD 256;266 404:371 206:;169 13.7:86 11.2;10.9 12.3;12.9
vD 70ms 74ms 100ms 73ms 198ms

The average F, interval between the unit tones of the initial ML falling contour, as
obtained from (55-a), is 34Hz. A similar interval for word-final ML falling is obtained
from (56-b), which reads 32Hz. This interval is lowered to 13Hz and 16Hz in (55-b) and
(56-a), respectively so that the pitch gliding phenomena on these two contexts do not

seem convincing to form a ML falling.
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da:da “help” ML.L kebesi ‘relative (by blood)’ MMML

0.0048623745 0.508027172 0.00454532425 0.477507109
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Figure 78 Representative pitch traces for ML falling contour
6.5.4.2 Rising Contours

Three rising contour tones (MH, LH and LM) have been analyzed often on non-final bi-
moraic syllables. Word final syllable rises are not observed on citation forms said in
isolation while rising melodies are common on polysyllables. In what follows, phonetic

discussions are given on each of these.

6.5.4.2.1 MH Rising Contour Tone

Among the three rising contours, MH rising has shown to be frequent, especially on

disyllabic words with CV:CV and V:CV sequences.

(57) a. CV:CV  ma:ra~ MH.HM 24.42 ‘bile’
b. CV:CV  sia:'sa™ MH.HM 24.42 ‘wide’
c. CV:CV  g&ita~ MH.HM 24.42 ‘long’

Based on the average Fy values given below, in (Table-34), the interval size between the
M and H tone units of the MH rising contour is considerable, i.e. 41Hz ,in (57-a) and
39Hz , in (57-b). Besides, the M tone values of the initial rises and the final falls are
found to be proximal, which additionally indicates that Kunama contour tones are
combination of its level tones. Besides, the average durations of the MH host vowels of

both words are 196ms and 166ms, respectively, which stand for a long vowel cues; note
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that the average duration of the short /a/ vowel is 93ms while of the long /a:/ is 179ms.

Hence, rising contours take longer to finish and make vowels to be heard longer.

Table 34 Average F, values for MH rising contour tone on disyllabic words

ma ri~ *bile’ (n—=06) saga “wide® (n—=4)
Position Initial Initial
Tone MMH HM MMH HM
Mean 1154 186.1 1809 139.7 1433 1827 170.7 1381
sD 122187 17.6:149 04:19 53:72
VI 196ms 114.7 151ms 84ms
nam 3k | vl
1 LIBEE 1 LEAETT
30 0 — —
3 L7 T 3 P T
NG S B RTINS
e Pl i
1 : 1 P

0435

T (4

Tameit)

LG

Figure 79 Representative pitch traces for initial MH rising contour tone
6.5.4.2.2 LH Rising Contour Tone

Previous analysis of Connell et al (2000) has showed only the M tone before the H tone.
The present analysis, however, proves the presence of LH rising contour on initial bi-

moraic syllables and on some polysyllabic words.

(58) a V:ICV wla LHHL 1541 ‘wild edible root’

‘environment’

b. V:CVCV i:gida LH.H.H 15.5.41

The average F, intervals between the L and H unit tones of the initial LH rising contour
tone are big enough to show the pitch change from the lowest to the highest pitch point.
In (58-a), the interval size is shown to be 70Hz, and in (58-b), it is 97Hz. In the former,
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the final HL falling contour tone on average falls to 134Hz, and in the latter, the lowest
point of the final HL is 121Hz. Thus, the lower pitch points of the rise and the fall are
compatible and are rightly in the expected pitch range of the L tone. The average Fy
values of the H tone units, rather, indicate the gradual lowering of the H tone pitch from
the peak of the initial rise to the final fall. Consider the F, values, in (Table-35), and the

pitch traces, in (Figure-80), below:

Table 35 Average Fy values for initial LH rising contour tone

Figure 80 Representative pitch traces for initial LH rising contour tone
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