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Abstract
West Nilotic languages are known to have rich suprasegmental systems, and Shilluk offers a
case in point. Previous studies on the Lwak dialect postulate nine tonemes in the tone
inventory of Shilluk, which are High, Mid, Low, High Fall, Low Fall, High Fall to Mid, Late
Fall, High Rise, and Low Rise (Remijsen & Ayoker 2019; Remijsen et al. 2019). In contrast
to the southern dialect of Lwak, the northern dialect of Gar is relatively understudied. This
gap in the literature motivated an investigation into the tone system of Gar. Based on the data
collected from a native Gar speaker, this study postulates that the Gar tonal inventory has the
same nine tonemes as that of Lwak. However, there is dialectal variation in the distribution of
tone specifications. These differences can be explained by the loss of suffix hypothesis
(Remijsen & Ayoker 2019), which motivated the subsequent investigation into the patterns of
suffixation in Gar. This study shows that Gar has lost the suffixes -1/-0 in areas of the
grammar where Lwak shows -1/-0 suffixation. Based on this between-dialect comparison and
following Andersen’s (1990) diachronic analysis of ternary vowel length contrast and suffix
loss in West Nilotic languages, this study postulates that Lwak reflects an -earlier,
conservative stage of the diachronic development of Shilluk, whereas Gar reflects a later,
advanced stage. The suffix investigation further shows that in Gar, suffix loss only involves
the loss of the segmental material. The tonal material of the suffix is preserved and interacts
compositionally with the tonal specification of the stem syllable. This compositional
interaction analysis provides an explanation for the dialectal variation between Lwak and Gar
with respect to the distribution of certain tone specifications. It also offers insight into why

Shilluk has a more complex tone system than its neighbouring West Nilotic languages.
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APPL  Applicative voice L Low tone

ANTIP Antipassive LF Low Fall tone

CS Construct State LR Low Rise tone

DEM Demonstrative M Mid tone

EXSP Existential predicate marker NOM  Nominalization

F Focus marker NP Noun Phrase

FUG  Centrifugal derivation oV Object voice

H High tone P Plural

HF High Fall tone PRT  Pertensive

HFM  High Fall to Mid tone PRT(P) Pertensive with a plural possessor
HR High Rise tone PRT(S) Pertensive with a singular possessor
IMP  Imperative S Singular
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1 Introduction and background

1.1  Introduction

Shilluk has a rich suprasegmental system, which is typical of West Nilotic languages.
Previous studies on the Lwak dialect postulate nine tonemes in the Shilluk tone system
(Remijsen & Ayoker 2019; Remijsen et al. 2019). On the other hand, the tone systems of the
northern dialects of Mwomo and Gar are undescribed. Concerning this literature gap, this
study firstly investigates the tone system of Gar based on the lexical class of nouns. The
second topic of investigation is suffixation patterns in Gar. The suffixation analysis presented
in this study builds on Remijsen and Ayoker’s (2019) loss of suffix hypothesis, which was
postulated based on an exceptional suffixation pattern identified in Lwak nouns. This
suffixation analysis also draws connections with Andersen’s (1990) analysis of suffix loss
and the ternary vowel length system in West Nilotic languages. These two existing arguments
will be explained in Section 2 after the general linguistic characteristics of Shilluk are
introduced. By comparing the patterns of suffixation between Gar and Lwak, this study
shows the morphophonological interactions between tone and the lost suffixes, and their

diachronic implications.

1.2 Language background

Shilluk is the first language of the Shilluk people, who live in the north-eastern part of South
Sudan (Ayoker & Kur 2016). The self-referent term of the language is /dd c3l(0)/, which is
dhog collo in Shilluk orthography (Remijsen et al. 2011). As one of the 59 indigenous
languages spoken in South Sudan, Shilluk is spoken by 574,000 people as of 2017 (Eberhard
et al. 2021). The Shilluk speech community extends from Renk (north) to Tonga (west) to
Doleib Hill (southeast) (Gilley 1988). Fig.1 shows the area in South Sudan where Shilluk is
spoken. Shilluk belongs to the West Nilotic group of the Nilo-Saharan language phylum, one
of the four major phyla in the classification of African languages. The other three phyla are

Niger-Congo, Afroasiatic, and Khoisan (Childs 2003; Dimmendaal 2000; Rialland 2009).
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Figure 1 A map of languages in South Sudan (Eberhard et al. 2021).
‘Shilluk’ is labelled in the north-eastern part of the South Sudan territory.

Shilluk has been the subject of linguistic documentation since the early 1900’s (Westermann

1912; Kohnen 1933). In the current scholarship, there are studies on Shilluk phonetics and

phonology, morphology and syntax (Gilley 1988; Remijsen et al. 2011; Remijsen et al. 2015;

Remijsen & Ayoker 2019). However, dialectal variation remains an understudied aspect. The

Shilluk people distinguish three dialects: Lwak, Gar, and Mwomo. Lwak is the southern

dialect spoken around the Doleib Hill area. Gar and Mwomo are spoken in the northern

region, and Mwomo is the northernmost dialect (Gilley 1988). To the best of my knowledge,

all existing studies, e.g. Remijsen and Ayoker (2014, 2019), are based on the Lwak dialect. In

contrast, little is known about Gar and Mwomo.

1.3 Objective and motivation

In light of the lack of studies on Gar, this study aims to present a descriptive analysis of the

Gar tone system and suffix system, based on an examination of nouns. The descriptive

analyses will be followed by dialect comparison with Lwak, which provides insight into the

morphophonological interactions in Gar and sheds light on the diachronic development of

Shilluk. By investigating the morphophonology of an understudied dialect, this study seeks to

contribute to the scholarship on dialectal variation in Shilluk.
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2 Linguistic characteristics of Shilluk

2.1 Shilluk phonology

2.1.1 The syllable structure of Shilluk nouns

Most Shilluk nouns have a monosyllabic stem with the typical phonotactic structure of
C(Cim)V(V)(V)C, as in /maal/ ‘sky’ and /cwAaj/ ‘soup’ (Remijsen & Ayoker 2019). There
are a few exceptional cases of native stems in Lwak that do not follow this phonotactic
structure, e.g. /30t/ ‘house’ (VVC) and /3i1/ ‘people’ (CVV). The vowel length of a morpheme
can be short (V), long (VV), or overlong (VVV). This will be explained in Section 2.1.2.

Most of the nouns investigated in this study have the typical phonotactic structure.

A monosyllabic stem can be affixed with a suffix or a prefix. Five prefixes are found in nouns
(a- v- d1- p1- naa-), among which a- and v- are the most commonly found in the lexicon and
have the highest functional load (Remijsen & Ayoker 2019:7-9). For example, some nouns
with a- are derived from transitive verbs, and some nouns with a- are derived from ordinal
numbers. Although the same morphophonological inflectional processes apply to prefixed
and prefix-less nouns, in order to maintain a systematic design, most nouns explored in this
study are prefix-less nouns. For this reason, this section will not explain prefixation patterns

in detail.! The pattern of suffixation in nouns will be explained in Section 2.2.2.

2.1.2  Consonants and vowels

Consonants

The consonant inventory of Shilluk is typical of West Nilotic languages. Shilluk has 19
contrastive consonantal phonemes (Remijsen et al. 2011). These include 15 voiceless
plosives, voiced plosives and nasals, which are found for each of the following five places of

articulation: labial, dental, alveolar, palatal and velar. The remaining four phonemes are /r 1 w

il.

Labial Dental Alveolar Palatal Velar
Plosive p b t d t d c i k g
Nasal m n n n |
Trill r
Lateral 1
Approximant w ]

Figure 2 The consonant inventory of Shilluk (Remijsen et al. 2011:3).

Vowels

! Interested readers may consult Chapter 1.3 of Remijsen and Ayoker’s (2019) description.
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The vowel inventory of Shilluk consists of ten phonemes, which can be organized as five
vowel qualities crossed orthogonally with the binary feature [+/- Advanced Tongue Root]
(ATR) (Remijsen et al. 2011). In comparison to their [-ATR] counterpart (/1 € a o v/), the
[+ATR] vowels (/i e A 0 u/) are “more closed” and “somewhat breathier” (Remijsen et al.
2011:116). ATR alternation can distinguish between unrelated lexical items, and it is one of

the exponents in morphological inflection and derivation.

Shilluk vowels have a three-level length contrast, which is also reported for Dinka, a closely
related West Nilotic language (Remijsen & Gilley 2008). Ternary vowel length contrast is a
typologically rare phenomenon. Andersen’s (1990) comparative study of West Nilotic
languages shows that diachronically, the original binary vowel length contrast developed into
a ternary contrast, as a result of the compensatory lengthening triggered by suffix loss. Hence,
the overlong vowel length diachronically originated from lost suffixes. Péri and Dinka have a
two-level and three-level vowel length contrast respectively. For example, ‘home’ is /paaj-5/
in Pédri and /baaaj/ in Dinka (Andersen 1990:17). This pair of cognates indicates that -5 is lost
in Dinka but preserved in Piri, and the vowel is overlong in the Dinka form. On the basis that
Péri has retained the original binary vowel length contrast and more suffixal morphology than
Dinka, Andersen (1990) argues that Péri is relatively conservative among West Nilotic
languages. Following Andersen’s comparative analysis, Remijsen et al. (2015:25) suggest
that since both stem-internal morphology and suffixes are widespread in Shilluk, Shilluk
represents an intermediate stage with respect to the loss of suffix-based morphology in West
Nilotic languages. Andersen’s (1990) analysis informs the suffix exploration section of this

study (§5).

Like ATR, vowel length is a phonological property that distinguishes between unrelated
lexical items and plays a role in inflectional and derivational morphology. This is exemplified
by the minimal set (la-c) from Remijsen et al. (2019:108). In their quantitative study of
ternary vowel length contrast, Remijsen et al. (2019) established that the mean vowel
duration for short, long, and overlong vowels are 68ms, 111ms, and 150ms respectively. This
quantitative study is based on data from Lwak and Gar speakers, which suggests the ternary
vowel length contrast is attested in both dialects. The data collected in this study corroborate
this analysis.
(1) a. lam

pray.NOM
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‘praying’
b. laam

prayer

‘a prayer’
C. laaam

pray.NOM.PERT.PL

‘a prayer’

2.1.3 Tone

West Nilotic languages are known to have rich suprasegmental systems, and the Shilluk tone
system offers a case in point. According to recent studies (Remijsen & Ayoker 2019;
Remijsen et al. 2019), there are nine distinct tone categories in Shilluk: Low, Mid, High, Low
Rise, High Rise, Low Fall, High Fall, High Fall to Mid, Late Fall. These tone categories are
contrastive lexical and morphological tone specifications on monosyllabic stems. Minimal

sets from Remijsen et al. (2019:97) are provided in Appendix A.

The phonemic contrast between High Fall and Late Fall is especially remarkable. They
illustrate the cross-linguistically rare phenomenon of contrastive alignment in contour tones,
which is also reported for Dinka (Remijsen 2013). Tonal alignment involves “the timing of
fundamental frequency (F0) patterns relative to the sequence of speech segments” (Remijsen
& Ayoker 2014:435). In a pair of falling tones with contrastive tonal alignment, the point at
which the FO begins to fall is expected to set in earlier in the early-aligned fall than in the
late-aligned counterpart. In the case of Shilluk, High Fall is an early-aligned High Fall that
contrasts with Late Fall, which is a late-aligned High Fall. In Remijsen and Ayoker’s
(2014:450) quantitative investigation of contrastive tonal alignment in Shilluk, the mean
values for tonal alignment of the high turning point, which is the time difference between the
vowel onset of the target syllable and its FO peak, are 13ms and 77ms for High Fall and Late
Fall respectively.

2.2 Shilluk morphology

2.2.1 The inflectional paradigm of Shilluk nouns

The inflectional paradigm of Shilluk nouns expresses four functions: (i) pertensive with
singular possessor; (ii) pertensive with plural possessor; (iii) construct state; (iv) proximal

demonstrative  (Remijsen & Ayoker 2019). The paradigm involves various
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morphophonological exponents, including vowel length, tone, coda nasalization, floating

quantity, and suffixation.” Table 1 illustrates the inflectional paradigm of two nouns in Lwak

(Remijsen & Ayoker 2019:19,58).

Table 1 The inflectional paradigm of the singular suffixless noun 'dog’ and

the plural suffixless noun 'boats' in Lwak. Note: u represents floating quantity.

Singular noun ‘dog’ Plural noun ‘boats’
Base gwok Base jAaaL®
Pertensive (sg)  gwdook" Pertensive jAt-1
Pertensive (pl) gwdbook Construct State JA:‘-T
Construct State  gwdooi Demonstrative JAt1
Demonstrative ~ gwodoon"

As a head-marking language, Shilluk possessive NPs are expressed by inflecting the

possessed noun. Dixon (2010) terms this type of morphological marking, namely to mark the

possessive relationship on the possessed noun (the head of the NP), pertensive. This contrasts

with genitive marking, which marks the same semantic relationship on the possessor noun.

The Shilluk pertensive inflection expresses a range of semantic relationship between the head

and the modifier, including ownership, part-whole relationship and kinship (Remijsen &

Ayoker 2019). Table 1 shows an important difference between singular and plural nouns.

Singular nouns have distinct pertensive forms for singular (2a) and plural possessors (2b),

whereas plural nouns use the same pertensive form for singular (3a) and plural possessors

(3b).
() a. gwoook" bdoot-d
dog.s:PRT(S) craftsman.s
‘the craftsman’s dog’
b. gwoook Ji
dog.s:PRT(P) people
‘the people’s dog’
(3) a. gWOK- bdoot-d
dog.P:PRT craftsman.s
‘the craftsman’s dogs’
b. gwok-i Jit

(Remijsen & Ayoker 2019:13)

* For a detailed analysis of inflectional morphology in Shilluk nouns, see Remijsen and Ayoker (2019).

10
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dog.P:PRT people

‘the people’s dogs’ (Remijsen & Ayoker 2019:13)

The construct state inflection is found on the head noun of an NP when it is modified by a
constituent, unless the modifier is (i) a possessor, (i) marked by the relativizer mé/md, or (iii)
a cardinal numeral. For example, when a head noun is followed immediately by an adjective,
it is inflected for construct state (4).
(4) gwbooij dwé:nj
dog.s:Cs big
‘a big dog’ (Remijsen & Ayoker 2019:14)

The proximal demonstrative form is used when proximal demonstrative is the only modifier
in an NP, as in (5a). However, when demonstrative is not the only modification on the noun,
instead of inflection, the demonstrative function is expressed by a morpheme, which is én for

singular head noun (5b) and ¢k for plural head noun.

(5) a gwoéoon"
dog.S:DEM
‘this dog’
b. gwb00ij a teek  én
dog.s:cs REL  strong DEM.S
‘this strong dog’ (Remijsen & Ayoker 2019:15)

2.2.2  Shilluk nouns: number marking

For a given Shilluk singular noun, its plural form is not predictable from the
morphophonological form of the singular noun itself, and vice versa (Remijsen & Ayoker
2019). Instead, various morphophonological exponents are used to mark grammatical number
in Shilluk nouns, including tone alternation, suffixation, vowel quality and length alternation.
In some nouns, number marking is expressed by a single morphophonological marker, e.g.
tone alternation: ‘war’ /lin/ - ‘wars’ /lip/. In other nouns, multiple exponents are used in
combination, e.g. tone alternation and suffixation: ‘ancestor’ /kwaaaj-d/ - ‘ancestors’ /kwaaaj/
(Xu 2017; as cited in Remijsen & Ayoker 2019:70). Therefore, in Shilluk nouns, whereas the
morphological marking of pertensive, construct state, and proximal demonstrative is largely

regular and productive, the marking of number is not. For this reason, this study does not

11
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interpret the morphological relationship between the singular and plural form of a given noun

as inflectional.

3 Methods

3.1 Virtual fieldwork with a language consultant

This study adopts a virtual fieldwork methodology. Between October 2020 and April 2021,
twenty 1.5hr-long controlled elicitation sessions were carried out with a native Gar speaker
using an online video conferencing platform. For every session, the consultant receives an
honorarium. This study received research ethics approval from the School of Philosophy,
Psychology and Language Sciences, University of Edinburgh. Written consent was obtained

from the language consultant prior to the first session.

3.2 General elicitation methods

Elicitation was conducted in English, and pictures were occasionally used as a visual prompt.
Elicitation stimuli were prepared using the Shilluk lexicography created by Remijsen et al.
(2018), which is based on the Lwak dialect. For example, in the initial stage of tonal
exploration, I prepared an elicitation list consisting of 4-6 tokens for each of the nine tonemes
in Lwak, which were identified from the lexicography. During elicitation sessions, I
transcribed the utterances based on my own hearing, without reference to the existing
transcription of the Lwak corresponding form. This is to minimize bias and to avoid making

assumptions that the forms should be phonologically related in Lwak and Gar.

3.3  Methodological framework

The methodology adopted in this study, especially in the tonal exploration, is informed by
previous studies on fieldwork methodology. As advocated by Yu (2014), the elicitation
process for exploring an understudied tone system should be conducted with an experimental
state of mind. Yu (2014) describes the following experimental procedure for tonal
exploration. Firstly, classify words into word classes according to their morphological and
phonological structure, then generate several substitution frames for each class, with
pragmatic and prosodic factors taken into consideration. This informed the choice of
substitution frames used in this study, which are listed in (7) and will be discussed later. After
eliciting the items in a given class, sort them into tentative, unlabelled tonal categories based
on the pitch contour. Then, evaluate the various proposals of hypothesized tone groupings for

each word class and determine what converging or diverging evidence they provide

12
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concerning specific proposed tonemes. This ultimately builds toward a single coherent
toneme inventory hypothesis based on all words elicited. Pike (1948; as cited in Yu 2014)
emphasizes the importance of reducing variability. By asking the question of “How do you
say 77 and prompting the consultant to insert target forms into predetermined frames, the
speaker would produce controlled utterances. This ensures a mechanical approach with

minimal variables.

For the tonal exploration, following the approach of Yu (2014) and Pike (1948, as cited in Yu
2014), I designed the first set of elicitation stimuli based on the lexical, morphological and
phonological specifications in (6). The motivation for restricting target words to maximally
sonorant consonantal structure in the first stage of elicitation is to ease the transcription
process. In contrast to sonorants, plosive consonants are likely to produce FO perturbation

effects, which reduces the ability of acoustic software to accurately trace the FO (Xu 2019).

(6) a. Lexical: noun, native to Shilluk;
b. Morphological: underived, uninflected (base form);
C. Phonological: monosyllabic, suffixless, closed syllable, sonorant onset,

sonorant coda.

Whereas the elicitation stimuli for each session varied according to the research focus of the
session, the same elicitation frames were used in all sessions. For each target token, the
speaker was asked to produce it in the three frames in (7) and repeat each frame twice. There
are two key motivations for using these frames. Firstly, in (7b) and (7c), the target token is in
utterance-final position. This ensures its phonetic realization is maximally salient because of
final lengthening. This also avoids interference on the FO trace from having a following tone
target. Secondly, it is difficult to determine the tone of a word produced in isolation because
there are no contextual tonal benchmarks, as in (7a). In contrast, (7b) and (7c) provide the
phonological environment of a preceding Low and High tone target respectively. They act as
a tuning fork that provide reference FO values of the speaker’s Low and High tone range,
thereby increasing the accuracy of tone transcription (Remijsen & Ayoker 2019).
(7) a. Citation form
kit
mountain.s

‘a mountain’

13
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b. Existential predicate
daa Kkt
EXSP mountain.s

‘There is a mountain.’

C. ‘The name of J
nint ktt
name.S:PRT(S) mountain.s

‘The name of a mountain.’

Since most elicitation stimuli are NPs, the selected frames in (7) therefore satisfies Yu’s
(2014) pragmatic consideration regarding substitution frames, as mentioned above. After
eliciting the first list of words according to the specifications in (6), I proposed a preliminary
hypothesis of contrastive tonemes. To verify the hypothesis, I expanded the elicitation stimuli
to other sets of specifications, including loanwords (lexical), suffixed nouns (phonological),
non-sonorant onset and coda (phonological) and demonstrative inflection (morphological).
Finally, I posited a nine-toneme inventory based on the elicited forms from various word

classes.

3.4 Transcription and acoustic data

3.4.1 Transcription during the session

During elicitation sessions, I transcribed the speaker’s productions by ear. In situations where
I was uncertain of the tone specification of a word, I re-elicited the prototypical form of the
competing toneme candidates. Prototypical forms are words representative of a particular
toneme according to previous elicitation. They were used as a reference point for comparison.
Hearing the target form and the toneme candidates consecutively allows immediate
comparison of the pitch contours, thereby confirming which of the tone candidates the target
form is most similar to. Another frequently encountered problem is suppletive nouns that do
not have contrasting morphological forms for singular and plural. To determine the
grammatical number of these nouns for glossing purposes, I elicited the noun with an
attributive adjective that has a distinct plural form in agreement with the noun. The
grammatical number of the noun was determined by whether the base (singular) or plural

form of the adjective is used.

3.4.2 Acoustic data and transcription check

14
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The sessions were recorded using a solid-state recorder and headset-mounted directional
microphone. This was assisted by a linguist in the field. After each session, the recordings
were chopped into individual sound files for each production using the acoustic analysis
software, Praat (Boersma & Weenink 2018). Individual sound files were named according to
a predetermined metadata coding system.” Then, a second round of transcription check was
carried out. This involved crosschecking the raw ear-based transcription with acoustic
evidence from the recordings in Praat, including the spectrogram, waveform, and FO trace.
This combination of qualitative and quantitative data increases the reliability of
transcription.” Finally, the transcribed Gar forms were compared with the Lwak forms for
dialectal variation analyses. The Lwak forms are reference data from the aforementioned

Shilluk lexicography (Remijsen et al. 2018).

3.4.3 Tone transcription conventions

This study adopts the tone transcription practice used in recent Shilluk studies, which is based
on the IPA system of transcribing a diacritic over the vowel. The diacritics for the nine
proposed tonemes are as follows: High cvc, Mid cve, Low cve, High Fall cve, Low Fall cVc,
High-Fall-to-Mid Ve, Late Fall, cve, High Rise cvc, Low Rise cve. The diacritic is marked
on the first vowel regardless of vowel length (cvc/cvve/cvvve), except for High-Fall-to-Mid

and Late Fall. For these two tonemes, the final tone target is marked on the final phoneme.

4 The tone system of Gar

4.1 Introduction and scope of exploration

’ The purpose of using a metadata encoding system is to facilitate efficient retrieval of sound files during
transcription check and subsequent quantitative analysis on Praat (Boersma & Weenink 2018). Beyond the
current project, it can also ease data archiving and depositing processes. The metadata encoded in the file name
makes the content of each sound file self-evident for those who wish to use the data in future research. The
metadata coding system is exemplified in Appendix B.

* Beside increasing transcription reliability, another motivation for collecting recorded acoustic data is to
increase the accountability of this study. As discussed by Himmelmann (2006), in language documentation,
especially for understudied languages, accountability is important in fieldwork. By collecting acoustic data that
can be shared with the wider academic and public community, it makes it possible for others to evaluate the
quality of the transcription and the relevant analyses. This also increases transparency of the work produced.
Upon completion of this research project, I plan to make the recordings accessible by depositing them on

Edinburgh DataShare.
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This chapter presents an analysis of the Gar tone system based on primary data collected in
this study. The focus of this analysis is the Gar tone inventory, a basic parameter of tone
systems. The tone inventory analysis (§4.2) will be followed by a discussion on dialectal

variation between Gar and Lwak (§4.3).

4.2 The Gar tone inventory

Based on the data of 196 nouns (107 singular, 89 plural), this study found that there are nine
tonemes in Gar, and they are identical to those identified for Lwak. In the following analysis,
a set of illustrative examples will be provided for each toneme, followed by a description of
its distribution in nouns. The analysis also includes displays of the spectrogram and raw FO
trace of an example utterance for each toneme. For accountability, sound files of the example
utterances are also embedded.’ These sound files were manually segmented and annotated on
Praat (Boersma & Weenink 2018). They show the acoustic evidence on which a given
phonological tone is analysed. Unless otherwise specified, the examples provided are the base
(uninflected) form of underived, native nouns. In the tables presented in this section, none
indicates there is no example of the specified tone and vowel length configuration in the data

collected.

4.2.1 Three level tones: High, Mid, Low

Generally, all three level tones are found in singular and plural native, underived nouns,
though there are two exceptions to this generalization. In the data of this study, there is no
High-toned native noun stem with an overlong vowel. This configuration is only found in the
stem of derived suffixed instrumental nouns, e.g. /rAaat-Ti/ ‘radios’. Mid tone is also not

found in singular nouns with an overlong vowel.

High (H)
Fig.3-4 provide acoustic evidence for the H tone specification of ‘blessing’. The utterance

with a preceding H target shows a relatively flat FO trace throughout (Fig.3).

Table 2 Examples of singular and plural uninflected nouns with a High tone specification on the stem,

crossed orthogonally with vowel length.

High

> The embedded sound files can be played on Adobe Acrobat. To play a sound file, click on the Play button

below the relevant figure. To play it again, right-click on the Play button and select ‘Disable Content’.

16



300

Lam, Man Yan Priscilla

Vowel length ~ Singular Plural
\% bin ‘coffee’ niy ‘eyes’
lin ‘war’ tn ‘eggs’
\AY% laam ‘prayer’ raan ‘desert’ (pl)
gwéet-Tt ‘pen’ 1Aak ‘dreams’
VVV laaaw-Tt ‘paddle’ rAsaAt-t ~ ‘radios’

250

200+

150+

100+

Pitch (Hz)

50

daa

aa

EXSP:F

blessing.S

There is a blessing.

0.2351

Time (s)

0.9229

Figure 3 The spectrogram and raw

FO trace of 'There is a blessing.’

Mid (M)
Fig.5 shows a very small FO increase between the end of the preceding L target /dda/ and the

Pitch (Hz)

300

250

200

150

100

50

name:PRT blessing.S

The name of a blessing.

0.3436

1.019
Time (s)

Figure 4 The spectrogram and raw

FO trace of 'The name of a blessing.’

vowel onset of the target syllable /1€el/. Fig.6 shows a decline in FO between the preceding H

target (end of /nini/) and the vowel onset of the target syllable.

Table 3 Examples of singular and plural uninflected nouns with a Mid tone specification,

crossed orthogonally with vowel length.

Mid
Vowel length ~ Singular Plural
\% wap ‘eye’ win ‘metal wires’
kwAn ‘porridge’  win ‘years’
\'AY% twool ‘snake’ 1gel ‘pebbles’
jaat ‘tree’ pjeen ‘money’
VVV none cliuu ‘bones’
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250

200

150

gy

Pitch (Hz)

0.744

< 100

=S

S

£ 50

EXSP:F pebble.P
There are pebbles.
0
Time (s)
Figure 5 The spectrogram and
raw FO trace of 'There are pebbles.'

Low (L)

250

200

150

100

50

name:PRT

pebble.P

The name of pebbles.

0.3299

Time (s)

Figure 6 The spectrogram and

raw FO trace of 'The name of pebbles.’

Table 4 Examples of singular and plural uninflected nouns with a Low tone specification,

crossed orthogonally with vowel length.

Low
Vowel length  Singular Plural
\% tom ‘instrument’  nim ‘sesame’
tik ‘door’

\'AY% wuun ‘year’ CWAA] ‘soup’

jéen ‘carrot’ caak ‘milk’

\'AA% miiin ‘heart’ kAaap (loan)  ‘cups’
leeel ‘pebble’ mjceer ‘villages’

0.9875
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2004

150

100

Pitch (Hz)

200
| (1 150

100

Pitch (Hz)

50

' |
TR 4]

50

EXSP:F pebble.S

name:PRT pebble.S

There is a pebble.

0.317
Time (s)

1.076 0.3348

Figure 7 The spectrogram and

raw FO trace of 'There is a pebble'.

1.127
Time (s)

Figure 8 The spectrogram and

raw FO trace of 'The name of a pebble'.

4.2.2 Four falling tones: High Fall, Low Fall, High Fall to Mid, Late Fall

High Fall (HF)

The distribution of HF is restricted. Based on the data of this study, in singular nouns, HF is

only found in loanwords. In contrast, this study found several plural native uninflected nouns

specified with HF.

Table 5 Examples of singular and plural uninflected nouns with a High Fall tone specification,

crossed orthogonally with vowel length.

High Fall

Vowel length  Singular

Plural

\% Jiép ‘pocket’ (loan) win ‘birds’
cét ‘pepper’ (loan) rf\.g ‘radios’ (loan)
\'AY% (3)lémbun  ‘lemon’ (loan) none
mﬁu,‘g ‘banana’ (loan)
VVV JAaam ‘university’ (loan)  tjéeel  ‘elbows’
kiuur ‘ball’ (loan) kjéesl ‘stars’
Low Fuall (LF)

The distribution of LF is unrestricted. It is attested in both singular and plural nouns for all

vowel lengths.

Fig.9-12 provide acoustic evidence for analysing HF and LF as contrastive tonemes. Firstly,

with a preceding L target, between the end of /dda/ and the vowel onset of the target word, FO

increases more when the target word is specified with HF (Fig.9) than with LF (Fig.11). In
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the preceding H target context, FO increases from the preceding H-toned morpheme /nin/ to
the vowel onset of the HF target word ‘stars’ (Fig.10). This contrasts with the FO trace of the
LF example (Fig.12), which remains level between the end of /pini/ and the vowel onset of
the target word ‘singer’. Furthermore, in the preceding H context, the FO change over the
rhyme is 74Hz for ‘stars’ (HF; Fig.10) and 54Hz for ‘singer’ (LF; Fig.12). This suggests the
size of FO change is larger in HF than LF. The FO trace in these figures suggests that
compositionally, LF falls from M to L, whereas HF falls from H to L.

Table 6 Examples of singular and plural uninflected nouns with a Low Fall tone specification,

crossed orthogonally by vowel length.

Low Fall
Vowel length Singular Plural
\% lim ‘grass’ lin ‘wars’
min ‘neck’ lim ‘grass’ (pl)
\'A% miiy ‘deaf person’  tAan ‘hats’
ndam ‘river’ kAAp ‘trumpets’
VvV léeem ‘jaw’ WAAAL ‘heads’
16001) ‘singer’
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250 250

200 200

150 ML 150

100 /W\ 100

Pitch (Hz)
Pitch (Hz)

50 » ’”m 50
daa kj ee 1
EXSP:F star.P name:PRT star.P
There are stars. The name of stars.
0 0.8404 0.1445 0.8897
Time (s) Time (s)
Figure 9 The spectrogram and Figure 10 The spectrogram and
raw FO trace of ‘There are stars.' raw FO trace of ‘The name of stars.’
250 250
200 E 200

150

100

Pitch (Hz)
Pitch (Hz)

50

EXSP:F singer.S

name:PRT singer.S

There is a singer. The name of a singer.

0.3885 1.185

: 0.3145 0.9942
Time (s)

Time (s)

Figure 11 The spectrogram and Figure 12 The spectrogram and

raw FO trace of ‘There is a singer.’ raw FO trace of ‘The name of a singer.’

High Fall to Mid (HFM)

Among uninflected nouns, HFM is restricted to plural nouns. This study found only two
singular uninflected nouns specified with HFM: ‘star’ /kjéeel/ and ‘cloud’ /pdool/. These
exceptions may be attributed to the semantics of number marking. In Nilo-Saharan languages,
nouns that naturally appear in large quantities tend to be morphologically unmarked in the
plural (Dimmendaal 2000). This means the singular form of these nouns should be interpreted
as morphologically marked forms (Remijsen et al. 2015).

HFM contrasts with HF with respect to the size of FO change. For the HFM target ‘jaws’, in
the preceding H tone context (Fig.14), the FO change from the beginning to the end of the
rhyme is 36Hz, which is approximately half the size of the FO change over the rhyme of the
HF target syllable in Fig.10 (74Hz). The smaller size of FO change in HFM suggests that, in
terms of the sequence of level tone targets, in HFM, FO only falls from H to M, whereas in

HF, it falls from H to L. Thus, HFM (H-M) and LF (M-L) contrast with respect to their level
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Table 7 Examples of singular and plural uninflected nouns with a High Fall to Mid tone specification,

crossed orthogonally with vowel length.

High Fall to Mid
Vowel length Singular Plural
\Y none mél ‘droughts’
nAm ‘rivers’
\'A% none 1éem ‘jaws’
kiil ‘crutches’
VVV pdool  “cloud’ tdool ‘snakes’
kjéeel  “star’ kéeel ‘borders’

250

200 Jlfl N

Il ;

150

< 100
& |
= i .
Z 50 LLC{LCIILE
m
EXSP:F jaw.P
There are jaws.
0.4411 1.332
Time (s)
Figure 13 The spectrogram and
raw FO trace of ‘There are jaws.’
Late Fall

Pitch (Hz)

250

200

150

100

50
nini

i R

WL ’

L

=1

name:PRT

jaw.P

The name of jaws.

0.346

1.298
Time (s)

Figure 14 The spectrogram and

raw FO trace of ‘The name of jaws”’.

This study shows that there is a tonal alignment contrast between Late-aligned HF (Late Fall)

and early-aligned HF (HF) in Gar. Firstly, Late Fall is very rare among the uninflected nouns

elicited in this study, the only three identified instances of which are ‘clouds’ /p3ool/,

‘countries’ /pdoot/ and “person’ /d4aan/. (8a/b) shows minimal contrast between Late Fall and

HFM, and (9a/b) shows contrast between Late Fall and LF.

() a. péooi
cloud.p

‘clouds’
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b. pdool
cloud.s
‘a cloud’
%) a. pdoot
country.P
‘countries’
b. pdoot
country.s

‘a country’

On the other hand, Late Fall is regularly found in the demonstrative inflectional paradigm of
singular nouns. According to Remijsen and Ayoker (2019), the demonstrative inflection for
singular suffixless nouns involves the addition of a L morphological tone to the stem. This
results in a late-aligned HF contour<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>