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Abstract

This paper discusses the highly irregular suffix allomorphy observed in Nuer and
identifies patterns with tonal polarity. In oblique case constructions, nouns can be
inflected through suffixation or non-concatenative forms. I argue that the choice of
these two allomorphs is connected with the underlying stem tone, which is revealed
by tonal polarity: Toneless nouns tend to undergo non-concatenative inflection, and
their stems are subject to tonal polarity, while L-toned nouns tend to get a suffix
with a polar tone. In an OT analysis with an input allomorph set, I show that the
choice of allomorphs is phonologically conditioned for these nouns. The main idea
is that non-concatenative forms arise through so-called bidirectional defectiveness
when both the stem and affix material are defective.
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1 Introduction

This study is on tonal polarity and inflection patterns in Nuer (Nilo-Saharan; Western
Nilotic) and is based on the Ethiopian variant of the dialect continuum called 'Eastern
Jikany’. Nuer is a tone language where case and number inflection for nouns can involve
either suffixation with -ke and -ni or stem-internal modifications. The distribution of the
suffixes in Nuer is noted for its high degree of irregularity (Baerman and Monich, 2021;
Baerman et al., 2019; Baerman, 2012; Baerman and Corbett, 2009; Frank, 1999). It has
been in the spotlight for its unpredictable inflection patterns (Ackerman et al., 2013; Sims
and Parker, 2016; Enger, 2014), not untypical for Western Nilotic languages.

*Thank you to the Nuer community, especially Nyaman Ramsey Chuol and Luke Kue Yiech. I am
grateful to Bert Remijsen for his support and feedback. This research was funded by the DFG-funded
research training group Interaction of Grammatical Building Blocks (IGRA) at Leipzig University.



The primary goal of this paper is to shed new light on inflection allomorphy based
on data from the Ethiopian variant of Jikany Nuer. I examine whether tonal polarity
can reveal patterns in the inflectional allomorphy of the oblique case. Although inflection
in Nuer is highly irregular, this study argues that nouns have phonological-motivated
tendencies to choose a suffix over a non-concatenative inflection.

The Ethiopian variant has an underlying /H/, /L/, and /@/ tonal contrast with allo-
morphic realizations of each tone. Tonal polarity is crucial to understanding inflection in
Nuer. It can be defined as a sandhi process where a TBU gets a tone with the opposite
value of another TBU. The most known cases are from African languages with the pio-
neering study by Kenstowicz et al. (1988). It is often restricted to specific morphological
constructions typically applying to affixes, and this is also the case for Nuer, as it mainly
happens in oblique case constructions.

Underlying L-toned stems in Nuer contrast with a small group of toneless stems in
terms of tonal polarity and suffixation patterns in the oblique singular case (OBL SG):
In (1) below, the nominative (Nom) form of /lup/ ‘lion’ is toneless and gets a non-
concatenative form with a morphological stem-vowel change lvon (referred to as ‘vowel
grade’) and a polar tone realised as mid when following the L-toned word c¢ja:. L-toned
nouns show the mirror image: The underlying L-toned stem /gat/ ‘child’ in (2) gets a
suffix with a polar tone. The preceding L-toned possessum noun also gets a polar tone
realised as mid: [caz] ‘bone’.

Non-concatenative OBL SG Suffixal OBL sG
(1) NOM: /H“CQ@:, lopn/ (2) NOM: /H“C;}@:, gat, -ke/
coar lvon coar gat-ke
bone lion\OBL.SG bone child-OBL.SG
‘the bone of the lion’ ‘the bone of the child’

These tonal differences also prevail in the nominative case, as nouns like /lsn/ ‘lion’
are subject to tone sandhi changing from a L tone sentence-finally in (3a) to mid tone
sentence-medially (3b). This contrasts with L-toned nouns like /gat/ ‘child’, which are
not affected by tone sandhi in these contexts and stay L (4).

(3)  Toneless (4) L tone

a. /nen lop/ a. /nen gat/
nen 1on ne'n gat
see.IMP.SG lion see.IMP.SG child
‘Look at the lion!” ‘Look at the child!’

b. /c-¢ lup nen/ b. /c-¢ gat nen/
c-& I5n nén c-¢ gat nén
PFV-3SG lion see PFV-3SG child see
‘(S)he has seen the lion.’ ‘(S)he has seen the child.’

I argue that tonal polarity and suffixation patterns go hand-in-hand in the oblique
case. The proposal is an Optimality Theory analysis (Prince and Smolensky 1993/2004)
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with an input allomorph set involving floating tones, vowel grades, and a suffix. The main
idea of the analysis is that non-concatenative morpho-phonology happens when defective
nouns — i.e. toneless stems — interact with defective affix material such as floating tones.
This is referred to as ‘bidirectional defectiveness’ and can be considered an extension of
Generalised Non-linear Affization (GNLA), a research program proposed by Bermudez-
Otero (2012) where defective affix material accounts for non-concatenative morphology.

In this study, the tonal polarity patterns are considered a dissimilation process fol-
lowing a general OCP constraint. Nuer offers insight into tonal polarity research from
a typological perspective since tonal polarity is more commonly discussed for languages
with a two-tone system and is only found in a handful of studies for languages with more
tonal levels (e.g. Hantgan 2009 — isolate; Meyase 2021 — Tibeto-Burman). Due to the
voice quality contrasts in Nuer, this study allows observation of the rich allophonic real-
izations of the polar tones. For example, /H/ is realised as mid or HL. on modal-voiced
syllables and as mid, H, or LH on breathy-voiced syllables.

In the remaining paper, Section 2 provides a language background, Section 3 explains
the vowel grade system for nouns, and Section 4 presents the tonal inventory. Section 5
narrows in on toneless and L-toned nouns explaining the sandhi process FSC (Floating
Suprasegmental component) for L-toned nouns. Section 6 shows the inflection forms of
L-toned, toneless, and H-toned nouns in relation to their singular oblique case forms.
These patterns are analyzed with OT analysis in Section 7 followed by a summary and
discussion in Section 8 and a short appendix in Section 9.

2 Language background

Nuer is spoken by more than 1.7 million people in South Sudan and Ethiopia (Eberhard
et al., 2021) and has three dialect clusters: Western Nuer, Central Nuer, and Eastern
Nuer (Reid Forth.). In the Eastern dialect cluster, there is the dialect ‘Eastern Jikany’,
which is spoken on the South Sudanese and Ethiopian sides of the border. The variant
presented in this study is referred to as ‘Ethiopian Jikany’ as it is spoken in Ethiopia
in the Gambela region at the south-western border to South Sudan. It shows dialectal
differences from the other Nuer variants of South Sudan.

The data of this study result from elicitations between 2016-2017 in Addis Abeba,
Israel, Leipzig, and Oslo, and remote elicitations from 2021-2022. I worked with seven
main consultants: six males and one female, aged 26-42. All consultants are speakers of
Ethiopian Jikany and self-identified as members of the Gajaak and Gajiok communities.

The syllable structure in Nuer is typically CVC, and monosyllabic words are common
in lexemes, inflection, and derivation since Nuer has a very rich non-concatenative mor-
phology: Both inflection and derivation strongly involve stem-internal changes in vowel
quality, voice quality, vowel length, diphthongization, and tone. Nuer has the following
consonant inventory: voiceless and voiced plosives at five places of articulation: /p, b, t,
d, t, d, ¢, 3, k, g/, and corresponding nasals: /m, n, n, p, y/. There are also two glides
/w,j/, aliquid /1/, and a trill /r/. This variant of Nuer has no phonemic fricatives, but
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the dental plosive /t/ has the allophonic variant [6] when /t/ is a coda. For example, the
coda of the oblique singular form of ‘moon’: /pat/ is often pronounced [6].

Nuer has a rich vowel inventory with a phonemic contrast in voice quality, whereby
vowel phonemes are either modal (e.g. /a/) or breathy (e.g. /a/). There are at least
14 monophthong phonemes: /1, i, e, e, €, a, a, ®, 9, 9, 0, 0, v, u/. For more details on
the vowel and consonant system, see Reid (Forth.) Nuer also has three degrees of vowel
length. I transcribe short vowels without a length diacritic and mark long and overlong
vowels using /v/ and /:/, respectively — for example /a, a-, a;/.! Tone is annotated on the
first vowel in diphthongs.

There are dialectal differences in the realization of phonation and vowel length, and
some nouns have lost the breathy property in Ethiopian Jikany. For example, in the
South Sudanese variants, ‘hand’ has a modal voice in singular: /tét/ and a breathy voice
in plural with a long vowel: /té't/ (Bond et al., 2020), but this difference is lost in
Ethiopian Jikany and /tét/ is uttered for both the singular and plural forms with a H or
HL tone. It gets a HL tone in front of L-toned suffixes.

3 Vowel grades and inflection

Nuer nouns are inflected in the singular and plural of the nominative and oblique case.
The term ‘oblique’ refers to the case-marked noun in constructions with possessive and
locative meanings, which has dependent case marking with stem-internal modification
or suffixation of -(k)e (singular) and -(n)i (plural). As shown in (5a)—(6a) below, the
possessum noun appears first and is unmarked with a nominative case form, while the
possessor noun follows with a suffix which marks the oblique case. The same form appears
after a preposition, which precedes the noun with the oblique case form (5b)—(6b). The
underlying tones are given in the nominative (NOM). In Ethiopian Jikany, suffixation is
the productive inflection pattern. One indication of this is that loan words tend to get a
suffix: For example, cakim ‘knife’; cakin-k¢ knife-OBL.SG — See Gjersge (2019).2

(5)  Nom: /Hrriet, ré+j pasl/ (6)  NoM: /bietl, 55, HHawak/
a. riet pa’l-ke a. bie'l gwak-¢
word prayer-OBL.SG color fox-OBL.SG
‘the word of the prayer’ ‘the color of the fox’
b. ré&j palke b. gwak-¢
inside prayer-OBL.SG behind fox-OBL.SG
‘in the prayer’ ‘behind the fox’

!Note that other Nuer studies use different annotation conventions, e.g. long vowels are /aa/ and
overlong /aaa/, and the vowel Ao (Bond et al., 2020). The latter vowel corresponds here to /e/. When
citing examples from other Nuer dialects, I use the annotation of this study for more coherence.

2The suffix -(k)e has no gemination if the stem ends in a /k/ as seen in (6) so that *gwak-ke is avoided;
and Ethiopian Jikany has less deletion of /k/ in the singular suffix compared to other dialects, as most
speakers realise it even after stems ending in a liquid as pa-l-k& in (5b), while the South Sudanese Jikany
realise -k only after a stem ending in a vowel.



The allomorphic variant of the oblique case form is the non-concatenative inflection,
which involves changes such as vowel length, diphthongization, and tone as in (7)-(8).?
Some nouns have two possible inflection forms such as /bk/ ‘book’, which gets the oblique
singular form /buok/ or /bik-v/.

(7)

NOM: /rierm 157¢c/ (8)
a. rie'm ldaic a.
blood heart\OBL.SG
‘the blood of the heart’
b. 5 Ibazc b.
behind heart\OBL.SG
‘behind the heart’

NOM: /marc gil/

marc goa:l

fire bonfire\OBL.SG
‘the spark of the bonfire’
réj  goall

inside bonfire\OBL.SG
‘inside the bonfire’

The stem-internal changes in Nuer inflection are prolific but can be reduced to a
system of morphological complexity referred to as ‘vowel grades’ (VG), which has been
adopted for Nuer by Reid (2019): Verbal inflection and derivation is structured based
on the complexity of the verbal stems, as shown in Table 1. Based on the derivation
patterns, Reid (2019) proposes grade 1 vowels, which are all modal, and grade 2 vowels,
which are primarily breathy. This system has been adopted for the nominal inflection by
Bond et al. (2020); Baerman and Monich (2021). The lexical stem of a noun can have
either grade 1 or grade 2. Within these two vowel grades, inflection can change a stem
from VG A (basic) to B (modified) Reid (2019, p. 123). The change from grade A to B
often involves diphthongization. The vowels /e, o/ in VG 2 stand out as they are breathy
in VG A and modal in VG B. The examples above in (7)—(8) illustrate the tendency of
a grade A nominative stem to get a grade B stem in non-concatenative inflection. Vowel
grade 1A /B means there are no changes, like for /a/.

As Monich and Baerman (2019) report, nominal singular forms can have any vowel

3/15°¢/ is L-toned in the South Sudanese variant (Bond et al., 2020).

Grade 1 Grade 2
Grade A Grade B Grade A Grade B
I 1€ i ie
€ €a e e
- - € ca
a a A a
- - 2 Ja
) oa 0 0
U ud u u
Table 1: Vowel grades from Reid (2019, p. 109)




grade, but this determines the vowel grade of the other inflection forms. Baerman and
Monich (2021) find that all non-concatenative genitive forms have a grade B vowel which
often involves vowel lengthening from the nominative grade A form, as seen above in
(7)—(8), or suffixation with a grade A stem vowel (or 1A/B), as seen in (5)—(6).

A third generalization from Baerman and Monich (2021) is that when a nominative
singular stem has a vowel grade B and gets a suffix, the stem changes to vowel grade A
when attaching to the suffix. This can be observed below in (9)-(10).*

(9) NOM: /mun, rétj, kdak/ (10) NOM: /miem, wir, wiiotk/
a. mun kdk-e a. miem wuik-v
earth hole\OBL.sSG hair.PL shoulder\OBL.SG
‘the earth of the hole’ ‘the hair of the shoulder’
b. réj  kyk-e b.  wir witk-®
inside hole\OBL.SG at shoulder\OBL.SG
‘inside the hole’ ‘at the shoulder’

The vowel grades provide a system for the many ways of inflecting a noun in Nuer:
Stems change from grade A to B in non-concatenative forms, and no change happens when
grade A vowels combine with a suffix. The third option is peculiar in that a nominative
singular form with VG B will likely get a suffix as its stem cannot modify further into a
non-concatenative inflection form. By getting a suffix, however, the stem changes back to
a VG A, as suffixes in Nuer do not like to combine with stems with VG B. Perhaps the
most important generalization is that grade A singulars are more likely to have a non-
concatenative oblique form, and grade B singulars to have a suffix in genitive singular
(Baerman and Monich, 2021, p. 11).

In the following sections, I show that tone is also an indicator of the inflection forms
in addition to vowel grades. Section 5 shows a group of nouns with VG A that are
toneless and contrast with L-toned nouns, which often have VG B. Toneless nouns get
non-concatenative inflection and are subject to tonal polarity on the stem, while nouns
with underlying L tones tend to get a suffix. I argue that tone can even be a more robust
indicator of the inflection pattern, e.g., when the stem vowel is /a/ and corresponds to
VG A/B. In that case, L-toned stems are more likely to get a suffix, and toneless nouns
get non-concatenative inflection. To understand this, I first present the tonal inventory
in Ethiopian Jikany in the following section.

4 Tonal inventory

I propose three underlying tonal specifications for Ethiopian Jikany: /H/, /L/, and tone-
less /@/. These tones have many allophonic realizations, and their surface-phonological
form is laid out in this section.

4Note the following differences with the South Sudanese Nuer dialects: ‘hole’ and ‘earth/soil’ have a
rising tone /mun, kdatk/ (Bond et al., 2020).



The realization of the /H/ tone depends on phonation as observed by Monich (2020)
for South Sudanese Jikany: H appears on breathy-voiced nouns as in (11), while HL
appears on modal-voiced nouns, as in (12). The /H/ tone on modal-voiced vowels is also
realised as mid by some speakers.’

(11)  /H/ tone on breathy-voice (12)  /H/ tone as [HL] on modal voice
nen ner né'n nar
see.IMP.SG gum see.IMP.SG crocodile
‘Look at the gum!’ ‘Look at the crocodile!”

The /H/ tone contrasts with the /L/ tone as the minimal pairs illustrate in the breathy-
voiced nouns in (13) and the modal-voiced nouns in (14)—(15). I postulate the syllable as
the TBU.

(13) a. ber (14) a. lag (15)  a. war
‘Anyuak people’ ‘cotton’ ‘sheep/goat dung’
b. ber b. lat b.  war
‘shoot’/‘length’ ‘shaking’ ‘grass’

In addition to the /H/ and /L/ tones, I postulate toneless syllables in Nuer. Examples
of these are the inflection suffix -(k)e — see e.g. (5)-(6) above, and the noun /pa’l /
‘girl’ below. One indication that such syllables are toneless is that they are subject to
tone sandhi rules, and their tone depends on surrounding ones or the sentence position.
Toneless nouns alternate between mid and L tones. The mid tone is observed on short or
long modal-voiced nouns as in (17). In final positions, they get a L tone (16).

(16)  tiemm-v nal (17)  /tiemm-e pa'l ke rinwary/
remember.\TR—lSG. glrl tig;m_? Jlf_i'l ke I‘l;ané'IJ
‘I remember the girl’ remember.\TR-18G. girl in morning

‘I remember the girl in the morning.’

The derivation of surface tones on toneless, modal-voiced syllables is hypothesised as
follows: They are assigned a default H tone to avoid surfacing as toneless syllables. The
phonetic realization of this tone is mid because they are modal-voiced. In sentence-final
positions, they are always L. This lowering is attributed to the fact that they undergo
final lowering, which phonetically lowers /H/ and /L/ tones in Nuer. This lowering affects
toneless syllables to be realised as [L]. In contrast, /H/ tones are only partially lowered —
see Gjersge (2019).

An alternative approach to /@/ tones is an underlying /M/ specification reported by
Reid (2019). The advantage of a toneless specification over a /M/ tone is that the binary

®The [HL] tone on modal-voiced vowels is annotated as /V/ when referring to its underlying tone.
There are also some modal-voiced vowels realised with [H] tone: For example, when the underlying tone
of the verb form is /@/, some speakers realise it as H or LH before L or HL tones [nén]. It is most
commonly realised as M [n&n)].



J/H/ vs. /L/ tone feature is maintained. Furthermore, the /H/ and /I/ tones are active
in Nuer phonology: they participate in tone sandhi rules such as OCP; /H/ tones are
subject to dissimilation (Reid, 2019, p. 152) and are floating tones in FSC nouns, as the
next section will show. Mid tones, on the other hand, are often derived from floating
tones or are a result of the OCP.

Nuer also has LH tones which appear on long or overlong breathy-voiced nouns (19).
Just as mid tones, they get lowered to L sentence-finally (18).% The specification of these
nouns is likely toneless, as they appear in restricted environments and behave similarly to
the modal-voiced toneless nouns. However, some nouns with /H/ tones are also realised
as LH, and not all surface rising tones might be underlyingly toneless. There are also
phonetic factors influencing the tones, and Reid (Forthcoming) reports that breathy-
voiced tones generally have a higher FO than modal-voiced voiced ones. Therefore, it is
not entirely clear what the underlying tone of nouns like [déj] is.

(18)  néam-v dej (19)  /néam-e dej én téme/
see\TR-1SG hammer néam-v de¢j &n téme
‘I see the hammer.’ see\TR-1SG hammer PART now

‘I see the hammer now.’

In the following sections, I focus on toneless syllables with modal-voiced vowels, which
contrast with L tones, and relate their patterns with the oblique case forms.

5 Toneless and L-tones nouns

The toneless nouns addressed in this paper are a small group of stems with vowel grades A
or A/B. Semantically, they are nouns such as body parts and animals. In the nominative
case, their surface tone depends on the sentence’s position. In (20), the toneless noun
/3art/ is mid before a L- or H-toned predicative and L sentence-finally in (22). Examples
of more nouns are given in (21) and (23).

(20)  /jat, gwi-er, jo-ge/ (21)  Mid tone sentence-initially
a. jat gwa-er Gloss | Noun ‘is good/is bad’

’(cree good—BS(} ‘moon’ paj gware:/jé-gt

tree 1s g(?od. ‘eye’ way  gwa-£1/yer-g

b. st yé-ge ‘person’ | ram gwa-&1/yer-ge

tree bad-3sG ‘lion’ 1on gwa-&:/§é-ge

tree is bad. bhack’ Pk gwa-t1/jé-gt

‘girl’ nal gwa-&:/yér-ge

6The LH tone is analyzed as underlying in both modal-voiced nouns and breathy-voiced nouns in
Monich (2020), who reports on similar contexts as (17)—(19).
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(22)  /newn, tié-d-e, sa't/ (23) L tone sentence-finally

a. nem jart ‘Look at/I observe’ Noun | Gloss
see.IMP.SG tree nén/tierd-w paj ‘moon’
‘Look at the tree!’ néwn/tievd-b waQ ‘eye’

b, tigrd-g Jart nén/tiérd-¢ ram | ‘person’
observe.TR-1.SG tree nen/tiéd-u 15n ‘lion’
‘T observe a tree.’ né'n/tié'd—é Pk back’

nén/tie*d-¢ nal ‘girl’

Other tonal contexts indicate that the mid — L alternation is conditioned by the
position (final vs. medial) as opposed to the surrounding tones. Observe the noun /lsn/
‘lion” with a mid tone sentence-medially preceding a H or L tone, and sentence-initially
before a L tone (24). It appears with a L tone sentence-finally after the H-toned verb in
(25a), the L-toned imperative in (25b), and the mid-toned imperative form in (25¢).”

(24)  /ywdpn lup, -de, -de/ (25)  /ywdp, gwic, kap, lup/

a. pwon lop-de a. pwon lop
smelly lion-POsS.1sG smelly lion
‘My lion is smelly.’ ‘A lion is smelly.’

b. ywdn lop-de b. gwic lsp
smelly lion-P0SS.3SG watch.IMP.SG lion
‘Her lion is smelly.’ ‘Watch a lion!’

c. lop ce jay cam c. kan I5n
lion PFV-3SG cow eat scare.IMP.SG lion
‘The lion has eaten the cow.’ ‘Scare a lion!’

The toneless nouns contrast with L-toned stems in several aspects. First, /L/-toned
nouns surface as L in positions where the toneless nouns get a mid tone. Below, the
breathy-voiced nouns /*ngm/ ‘mirror’ and /M*t)t/ ‘plant season’ in (26), and the modal-
voiced nouns /Mtgwak/ ‘fox” and /gat/ ‘child’ in (27) are all L-toned sentence-initially in
front of a L-toned copula, as well as in final position (28)-(29).

(26)  /Mengm, Heedt, gwa-e/ (27)  /Megwak, gat, gwa-&/
a. nem  gwa-el a. gwak gwa-¢
mirror good-3SG fox good-3sc
‘The mirror is good.’ ‘The fox is good.’
b. ot gwa-g: b. gat gwa-¢
plant.season good-3sG child good-3sG
‘The plant season is good.’ ‘The child is good.’

"Nouns analyzed as toneless such as /lup/ ‘lion’ have a mid tone after mid-toned imperatives in South
Sudanese Jikany — Monich (2020, p. 39).



(28)  /men Hengm, Aredt/ (29)  /nem Hrgwak, gat/

a. nem ngm a. nemn gwak
see.IMP.SG mirror see.IMP.SG fox
‘Look at the mirror!’ ‘Look at the fox!’

b. né€n tot b. nén gat
see.IMP.SG plant.season see.IMP.SG child
‘Look at the plant season!’ ‘Look at the child!’

Many L-toned nouns trigger a mid tone on preceding L-toned syllables — so-called
‘stable nouns’ in Gjersge (2019). When they follow a L-toned syllable, they raise it
to mid. I adopt the term ‘Floating Suprasegmental component’ (FSC) from Reid and
Remijsen (2022); Reid (2021) who analyze such nouns as having a floating mora and a H
tone, which associate leftward on open syllables. FSC nouns can also be /H/-toned and
induce the same tone process, but toneless nouns are not observed with FSC in this study.
One diagnostic for FSC is when the nouns follow the L-toned auxiliary c-&. Observe the
contrast below between FSC and toneless nouns: In (30), the underlying toneless nouns
follow c-& and precede a toneless verbal stem. They get a mid tone as expected. In
comparison, the L-toned FSC nouns in (31) induce vowel lengthening and a mid tone on
the preceding auxiliary: c-£-.%

/@ /-toned nouns (no FSC) L-toned FSC nouns
(30)  Je-tpalwan,lopoknentim/  (31)  Je-&,Hrker, HHngm, Hrlan BHedt 6t/

a. c-¢ na’l nén a. c-g kerr ném
PFV-3SG girl see PFV-3SG line see
‘(S)he has seen the girl.’ ‘(S)he has seen the line.’

b. c-¢ way nén b. c-& nem  némn
PFV-3SG eye see PFV-3S8G mirror see
‘(S)he has seen the eye.’ ‘(S)he has seen the mirror.’

c. c-¢& Ion nén c. c€ lary tot
PFV-3SG lion see PFV-3SG mosquitonet pull.CF
‘(S)he has seen the lion.’ ‘(S)he pulled the mosquito net

d. c¢ jpk tim thither.’
PFV-3SG back remember d. c& tot némn
‘(S)he has remembered the back.’ PFV-3SG plant.season see

‘(S)he has seen the plant season.’

The floating H tone from FSC nouns also affects the toneless suffix -v, which gets
a rising tone (33), as opposed to its L tone before toneless nouns (32). Closed L-toned
syllables like /gwic/ also get a H tone before FSC nouns, but without vowel lengthening
(35). It is L before non-FSC nouns (34).

8The non-finite verb /ne'n/ ‘look’ has a falling tone after a mid and L tones: [nén], and is L after
/H/ tones: [ng'n]. Other verbal stems are specified for tone e.g. /tim/ and /tét/.
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Toneless nouns without FSC FSC nouns

(32)  /ldr-e lop kakel/ (33)  /lar-e Hrngm kakel/
lar-e  lop kékel lar-e* nem  kakel
say-1SG lion once say-1SG mirror once
‘I say ‘lion’ once.’ ‘I say ‘mirror’ once.’

(34)  /gwic pa'l/ (35)  /gwic Hrgwak/
gwic nacl gwic gwak
watch.IMP.SG girl watch.IMP.SG fox
‘Watch the girlV’ ‘Watch the fox!’

Examples of L-toned nouns without FSC are /gat/ (36) ‘child’ and /wat/ ‘relative’
(37), which have a L tone as the auxiliary.

L-toned nouns without FSC

(36)  /c-¢ gat ne'n/ (37)  /c-& wag nen/
c-¢€ gat ném c-€ wat nén
PFV-3SG child see PFV-3SG relative see
‘(S)he has seen the child.’ ‘(S)he has seen the relative.’

The next section looks at the connection between tonal specification and inflection
patterns, especially comparing toneless nouns with L-toned ones in relation to suffixation
and tonal polarity.

6 Oblique case form

This section discusses the singular inflection forms of the oblique case. Nouns have allo-
morphic variation between suffixation and non-concatenative forms, and some nouns even
have alternative inflection forms. This makes inflection in Nuer highly irregular. Among
this irregularity are subpatterns, where the tonal specification of nouns is connected with
their suffixation patterns. This goes together with their vowel grades, as discussed in
Section 3. Section 6.1 aims to show that the tonal specification in the nominative forms
of toneless and L-toned nouns is relevant for their suffixation patterns, while Section 6.2
shows that it is not for H-toned nouns. The inflected forms are subject to tonal polarity,
and their patterns reveal whether the stems are toneless or not. Each section addresses
lexically specified forms with L tones and toneless nouns with non-concatenative inflec-
tion.

6.1 L and toneless nouns

The contrast between toneless and L-toned nouns is apparent in the oblique case forms.
Toneless nouns such as /lop/ ‘lion’ get a non-concatenative form which is subject to tonal
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polarity: it gets a L tone after a HL-toned preposition in (39a) or the H-toned noun in
(39b). In comparison, L-toned stems such as /M*gwak/ get a suffix in the oblique case.
The suffix is toneless: -v, and gets a tone which is polar to the stem tone (38).?

(38)  Nowm: /l5c, Hrgwak/, /557/ (39)  NoM: /miem, lon/

a. jo 15on
behind lion\OBL.SG
‘behind the lion’

b. miem I¥op
hair.PL lion\OBL.SG
‘the hair of the lion’

a. o gwak-¢
behind fox-OBL.SG
‘behind the fox’

b. 1o¢c gwak-¢
heart fox-OBL.SG
‘the heart of the fox’

When L-toned nouns like /H*cdar/ ‘bone’ appear as possessum nouns, they trigger a
polar tone on toneless, non-concatenative forms, like the possessor noun in (41), which is
realised with a mid tone. In contrast, L-toned nouns stay L. when they are possessor nouns.
The floating H tone of the FSC noun /M*gwak/ triggers a mid tone on the possessum noun
in (40). Vowel lengthening is blocked because the vowel is overlong in (40).

(40)  Nom: /Hrchar, Hrgwak/ (41)  ~om: /Hechar lup/
coar gwak-¢ coar 1oon
bone fox-OBL.SG bone lion\OBL.SG
‘the bone of the fox’ ‘the bone of the lion’

The effect of the FSC noun can be observed after the preposition /gé-ke/.1° Before a
L-toned noun, the last syllable of this preposition gets a mid tone with vowel lengthening
(42), while before a toneless noun, this syllable is L and the toneless possessor noun gets
a HL tone (43), which is another allotone of the /H/ polar tone on modal-voiced nouns
besides the mid tone in (41) above.

(42)  ~Nowm: /Hegwak/, /géke/ (43)  Nowm: /lup/
géky gwak-d gé'ky  loop
next.to fox-OBL.SG next.to lion\OBL.SG
‘next to the fox’ ‘next to the lion’

The mid tone appearing on possessum nouns in e.g. (40) is not restricted to construc-
tions where the possessor noun has FSC, but also occurs with L-toned nouns which do not
have FSC in the nominative case such as /gat/ ‘child’ and /wat/ ‘relative’ below. Since
they are L-toned, they get a suffix with a polar tone. Just as FSC nouns, /gat/ triggers a
mid tone on the possessum noun in (44a), and /wat/ triggers a LH tone in (45a). The LH

9Polar tones on suffixes have also been reported by Monich and Baerman (2019) and Reid (2019).

0This preposition means lit. gé'k ‘side’ + suffix /-(k)e/. The vowel becomes more open and shorter
when the suffix attaches, which corresponds to /e/. Most speakers realise it with a H tone, but some also
realise it as M.
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tone is another allotone of /H/, which can appear on long and breathy vowels. They both
trigger a mid tone and vowel lengthening on the preposition /gé-ke/ as in (42) above.'!
This indicates that they are the same as FSC nouns in the oblique case.

(44)  NoM: /gat, Brcdar/, /géke/ (45)  NoMm: /lvk wat/
a. cpar gad-¢ a. lek  wad-¢/
bone child-OBL.SG dream relative-OBL.SG
‘the bone of the child’ ‘the dream of the relative’
b.  géke gad-¢ b. gé¢ke wad-¢
next.to child-OBL.SG next.to relative-OBL.SG
‘next to the child’ ‘next to the relative’

The data indicate that L-toned nouns in the oblique case get a suffix with a polar
tone, and a floating H tone prefix. The floating H tone prefix makes L-toned nouns the
same as FSC nouns in the oblique case with singulars. Thus, nouns like /gat/ ‘child’
and /wat/ ‘relative’ get assigned a floating H tone prefix in the oblique case: /M*/. The
autosegmental representation of the tonal processes of e.g. (44a) is shown in (46) with
the allotones of breathy possessum nouns: The possessor noun has a floating H tone in
prefix position that links to the left on the possessum noun. The underlying L tone of
the possessum noun delinks and lowers the H tone to a mid tone or creates a rising tone.
The polar tone, which goes on the suffix, appears as a floating tone that links to the suffix
syllable: H on L-toned stems. Since the suffix is toneless and breathy, it surfaces as H.

(46)  Tonal polarity in suffixed forms: Surface tones on breathy voice

Input Output Surface tone realizations
LHLH L HLH
| - % | [M#L-H] or [LH#L-H]
V#VY V#VY

Not all L-toned nouns get a suffix, and some nouns are lexically specified with a
non-concatenative inflection in the oblique singular such as the FSC noun /M#t3t/ ‘plant
season’ — see (31d) above. It behaves consistently as an underlying L-toned noun in that
its inflected stem does not get a polar tone. Instead, it induces a H tone on L-toned
possessum nouns, which surfaces as mid (47).

(47)  NoM: /lary et/
lay toat
mosquito.net plant.season\OBL.SG
‘the mosquito net of the plant season’

Table 2 provides some examples of L-toned nouns and their oblique case forms with
suffixes. In the nominative, L-toned nouns either have FSC or not, while in the oblique

"Some speakers delete the onset of the suffix and realise the stem coda as voiced: [gad-¢], while others
realise the suffix: [gat-kg].
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case, all the tested nouns have FSC. The vowel grade can be both A and B. As expected,
the ones with VG 1A/B do not change when a suffix attaches, and the ones with a VG B
change to A with a suffix, e.g. /M*cdar/ — HHedi-ké ‘bone’.

VG Nom sG | VG OBL SG Gloss
1A/B "amy | 1A/B HMapg¢  ‘mosquito net’
1A/B  Hrgwak | 1A/B  Hegwak-¢ ‘fox’
1A/B wat | 1A/B  Hewad-g ‘relative’
1A/B gat 1A/B  Hrgat-ke ‘child’

2A Hijor 2A Hukom-¢ ‘line’

2A Hingm 2A  Hepgm-ke ‘mirror’

2A  Hekemn 2A  Hekem-¢  ‘type of bird’

1B rdam 1A Hepdmm-keé ‘sheep’
2B Hiecdar 2A Hieedr-ke ‘bone’
2A Hulek 2A Hulek-¢ ‘dream’

Table 2: Underlying L-toned nouns with a polar tone on the suffix.

Returning to toneless nouns, the examples above showed that tonal polarity applies
to the stem in non-concatenative forms. The toneless nouns discussed here have modal-
voiced vowels and do not have FSC.'? They have a HL allotone in addition to the mid
tone shown in (41) above. This can be observed for /yk/ ‘back’ and /ram/ ‘person’
in (48b)—(49b) after the L-toned noun /H¥cda:/ ‘bone’. They appear with a L tone as
expected after a /H/-toned possessum noun (48a) or preposition in (49a).

(48)  NoOM: /miem, guo'p, jok/ (49)  NoM: /35, Hredar, ram/
a. miem pak a. Jo ran
hair.pPL back\OBL.SG behind person\OBL.SG
‘the hair of the back’ ‘behind the person’
b. n&mn guo'p pak b. né€n coar ran
see.IMP.SG skin back\OBL.SG see.IMP.SG bone person\OBL.SG
‘Look at the skin of the back!.’ "Look at the bone of the person!’

The idea is that the polar tone is the same floating tone that links to the suffix of
L-toned nouns. It manifests as a floating H or L tone depending on the tone of the
preceding word (a preposition or possessum noun) and links to non-concatenative stems.
The autosegmental process is shown for constructions when the toneless non-concatenative
forms follow a L-toned word in (50): The floating /H/ tone in the oblique case links to
the non-concatenative stem and has two allomorphs: HL and mid.

12Some nouns have FSC and a mid tone as [MMgwek] ‘frog’ and [M#biin] ‘coffee’ — Tatiana Reid (p.c.).
They behave differently than the toneless nouns of this study in terms of suffixation and surface tones.
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(50) Tonal polarity in non-concatenative forms: Surface tones on modal voice

Input Output  Surface tone realizations
L H L H

| = | [L#M] or [L#HL]
V#V V#V

In addition to the polar pattern, some of the toneless nouns get a non-concatenative
form with a L tone — similar to /M*t)t/ in (47) above. They also trigger a mid tone on the
preceding word and are annotated with a floating H tone prefix in the oblique case. This
can be observed for the nouns /pal/ ‘girl’ and /ja't/ ‘tree’, which both get an overlong
vowel with a L tone regardless of the tone of the preceding word (51)—(52). The L-toned
possessum nouns /Mtgwak/ in (51b) and /réert/ in (52b), get a mid tone.

(51)  Nom: /Mrgwak, pa:l/, nem/ (52)  NoM: /ja't, bie'l, reeit/

a. jor nazl a. ném biel ja:t
behind girl\OBL.sG see.IMP.SG color tree\OBL.SG
‘behind the girl’ ‘Look at the color of the tree.’
b. n&n gwak na:l b. n&n reeit jat
see.IMP.SG fox  girl\OBL.SG see.IMP.SG crack tree\OBL.SG
‘Look at the fox of the girl.’ ‘Look at the crack of the tree.’

The autosegmental process is shown in (53) below, for examples like (47), (51), and
(52) above. The process is similar to (46) except that they do not get a suffix. They are
lexically specified for L tone in the oblique case and get a floating H tone prefix which
links to the preceding word.

(53) L tone in non-concatenative forms
Input Output Surface tone realizations
L HL L HL
= T [M##L] or [LH#L]
V#V V#V

Table 3 below shows the group of toneless nouns with non-concatenative inflection
forms. They are not as frequent as the forms with a suffix and also have non-concatenative
plural forms.'> They have a grade A or A/B in the nominative. Grade 1A changes
to grade 1B in the oblique singular forms, while the rest with 1A/B remain the same.
Short vowels do not change, but overlong vowels become short, and long vowels become
overlong, as predicted by Baerman and Monich (2021). The left columns show the tone
alternation in the nominative case from Section 5: they are mid-toned sentence-initially
and sentence-medially, and L-toned sentence-finally, regardless of the preceding tones.
The right columns show their inflected forms in the oblique case with singular, where the

13See ‘unstable nouns’ in Gjersge (2019)
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first row of nouns are subject to tonal polarity: L after /H/ tones and mid or HL after
/L/. The second row of nouns are L-toned and get a floating H tone prefix in the inflected
form.!4

VG NOM SG VG OBL SG Gloss
Context: Initial/medial Final /H/ - L/
M L L M/HL
1A lon lsn 1B 15on 15on ‘lion’
1A jok jok 1B joak joak ‘back’
1A/B war way | 1A/B  way war ‘eye’
1A/B ram ram | 1A/B  ran ran  ‘person’
M L L
1A/B paj paj | 1A/B Hiupag ‘moon’
1A/B jart ja't | 1A/B Hisang ‘tree’
1A/B na-l nal | 1A/B Hiparl ‘girl’

Table 3: Underlying toneless nouns with non-concatenative inflection.

The data in this section has shown two polarity patterns in non-concatenative forms:
[L#M] and [M#L]. Some nouns have both options, which result in a difference between
alienable or inalienable possession, as reported by Monich (2021). When /na’l/ ‘girl’ is
in a possessive construction: /cya: nail/, a [L#HL] pattern yields an inalienable meaning
denoting a bone in a girl’s body (54). A sentence with the imperative can also give an
idiomatic meaning: ‘Look at the tall girl’. The [M#L] or [LH#L] pattern denotes an
alienable meaning, referring to some bone she has collected from e.g. an animal (55).
This indicates that possessive constructions use tonal polarity to distinguish between
inalienable and alienable meanings in Nuer.

(54)  Inalienable possession (55)  Alienable possession
nén coar na:l nen coar na:l
see.IMP.SG bone girl\GEN.SG see.IMP.SG bone girl\GEN.SG
(i) ‘Look at the bone of the girl!’ ‘Look at the bone of the girl!

(ii) ‘Look at the tall girl!’

To summarise, suffixation in Nuer patterns with the underlying tones in the nomina-
tive. L-toned nouns tend to get a suffix in the oblique singular forms, while a group of
toneless nouns gets non-concatenative forms. In the nominative case, only FSC nouns
trigger a H tone on the preceding word, while in the oblique case, this applies to all
L-toned nouns (suffixed or not). They contrast with toneless, non-concatenative forms

M There are some dialectal differences for the nouns of this table: /way/ ‘eye’ has the same vowel length
(short) in the nominative and oblique forms, while in South Sudanese Jikany, it has a long vowel with L
tone in the oblique case: /wa'y/ (Bond et al., 2020); and yk ‘back’ is the same in both possessive and
locative constructions: jdak , while in South Sudanese Jikany, the form in possessive constructions is ydak
(VG B) and the form in locative constructions 5k (VG A) (Monich and Baerman, 2019, p. 512).
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that are subject tonal polarity. The following section discusses the oblique case form of
/H/-toned nouns, which also have tonal polarity patterns.

6.2 H and HL stems

While L-toned nouns tend to get a suffix in the oblique case form, and toneless nouns
do not, nouns with a /H/ tone specification in the nominative case show no tendencies
with these two allomorphs. However, other stem properties such as vowel grades and FSC
are helpful: Nouns that undergo non-concatenative inflection in the oblique case are not
observed with FSC in the nominative case, while many nouns which get a suffix are.
The /H/-toned nouns that get non-concatenative inflected forms in the oblique case
show the same tendencies as toneless nouns. Their stems are toneless and subject to tonal
polarity, as shown below with the /H/-toned nouns /rj-t/ ‘armpit’ and /dé-1/ ‘sheep/goat’.
After a /H/ tone, their inflected forms get a L tone (56a)—(57a), and after a /L/ tone,
they get a mid tone in (56b)—(57b) — also realised as LH on breathy-voiced stems.!®

(56)  Nom:/Mredar, rt/, [réti/ (57)  NoMm: /biel, Hredar, détl/
a. 1€ roalt a. biel dee:l
inside armpit\OBL.SG color sheep\OBL.SG
‘inside the armpit’ ‘the color of the sheep’
b. cdar rdait b. coar deeil
bone armpit\OBL.SG bone sheep\OBL.SG
‘the bone of the armpit’ ‘the bone of the sheep’

The HL allotone on non-concatenative forms appears on modal-voiced stems: This
can be observed with /ja'ny/ ‘cow’ and /mdk/ ‘buffalo’. The latter mutates to vowel grade
2B with a modal-voiced vowel. Both nouns get a L tone after a /H/ tone (58a)—(59a),
and a HL tone after a L tone (58b)—(59b).

(58) NOM: /jar/ ‘cow’ (59) NOM: /mdk/
a. jor jam a. nén bie'l mok
behind cow\OBL.SG seeIMP.SG color buffalo\OBL.SG
‘behind the cow’ ‘Look at the color of the buffalo!’
b. cdar jam b. cdar mok
bone cow\OBL.SG bone buffalo\OBL.SG
‘the bone of the cow’ ‘the bone of the buffalo’

The L tone pattern on non-concatenative forms — see (53) above — is found with the
noun /két/ ‘god’ below (60). Data indicate that this oblique form acquires a floating H

15Tn South Sudanese Jikany, /r3't/ ‘armpit’ has a different locative form with a longer vowel: /15:3/
- see Bond et al. (2020). In Ethiopian Jikany, it maintains the coda /t/ in the inflected forms and has
a long vowel in the nominative singular. Most speakers pronounce the nouns in possessive and locative
constructions the same: rja:t, except for one speaker, which has a suffix only in the locative form.
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tone and mora: /T*kdot/: Tt induces a LH tone on the L-toned possessum noun in (61a),
and a mid tone and vowel lengthening on the open, toneless syllable in (61b).

(60)  ~Nom: /kdt/, /j3/ (61)  ~om: /lvk/, /géke/
jor kdot a. lek koot
behind god\OBL.SG dream god\OBL.SG
‘behind god’ ‘the dream of god’

b. géke kot
next.to god\OBL.SG
‘next to god’

Table 4 gives some examples of /H/-toned nominative forms which undergo non-
concatenative inflection. In contrast with the toneless nouns in Table 3, they are found
with breathy vowels and vowel grade 2A in addition to modal-voiced ones with vowel
grade 1A or 1A/B. The inflected forms get vowel grade B, as expected.'® The first two
rows with nouns are toneless and subject to tonal polarity, while the last row with the
noun /két/ ‘god” has a L-toned oblique form after /H/ and /L/ tones, and acquires a
floating H tone prefix and mora.

VG NOM sG | VG OBL SG Gloss
Context: JH/ - L
/H/ L M /HL

2A rdt 2B roalt ryart  ‘armpit’

2A do:l 2B dol dol ‘boy’

2A mok 2B mok mok  ‘buffalo’

2A mu'n 2B muoimn  muomn ‘soil’

1A 157¢c 1B Ibac JBENE ‘heart’

1A de-l 1B dee:l dée:l ‘sheep’
1A/B jay 1A/B jauy jam ‘cow’

L
1A kit 1B Hikdot ‘god’

Table 4: /H/ stems with non-concatenative inflection

The polarity patterns in the oblique case can depend on the Nuer variant. This is the
case with the noun /di*t/ ‘bird’. In a possessive construction following a L-toned noun, it
can be realised as [LH#L] (62) or [L#HL] (63). According to Nuer speakers, both of these
melodies yield the same meaning, and they are due to varieties within Ethiopian Jikany.
It might be due to age, as the younger speaker realises the [L#HL] pattern. FO tracks
are found in Figure 1 in the appendix — Section (9). A [L#L] pattern is not observed
in oblique case constructions but is found in other Nuer dialects such as Lou Nuer and
South Sudanese Jikany.!”

6Note that the vowel grade 1B /ea/ is realised as /ee/ in Ethiopian Jikany.
"Thank you to an anonymous reviewer for providing this information.
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(62)  LH#L: speaker A (Gambela) (63)  L#HL: Speaker B (Gambela)

coar diert coar diert
bone bird\OBL.SG bone bird\OBL.SG
‘the bone of the bird’ ‘the bone of the bird’

Nouns with /H/ tones in the nominative also take the suffix allomorph in the singular
forms of the oblique case, and this seems to be lexically specified. The tone of the suffix
is polar to the stem tone and is L, as seen in (64)-(65)."® No tone changes are observed
on the possessum nouns or prepositions.

(64)  ~Nowm: /wuoik/, /wit/ (65)  NOM: /tét/
wir wiik-v wir tét-v
on shoulder-oBL.SG on hand-OBL.SG
‘on the shoulder’ ‘on the hand’

Table 5 gives some examples of suffixed /H/-toned nouns. Many are found with FSC,
contrasting with most nouns that get non-concatenative inflection which do not have FSC
in the nominative case. As predicted, they often have vowel grade B in their nominative
singular stem that changes to A in the inflected form. This is expected, as stems with
VG B cannot mutate further and get a suffix.'’

VG NOM SG | VG OBL SG Gloss
/H/ /H/-L

2B wiotk 2A wiik-® ‘shoulder’
2B kdazk 2A ki k-v ‘hole’

2B luor 2A lur-e ‘Acacia Seyal tree’
2B Hipfet 2A Hupit-w ‘word’

2B Hugdre 2B Higdri-ke ‘belt’

2B tét 2A tet-ke ‘hand’

2B Hederc 2B Hederj-ke ‘soldier’
1A dep 1A dép-ke ‘butter’
1A/B pal 1A/B pa-l-ke ‘ritual /prayer’
1A/B tak 1A/B tak-v ‘clock’

Table 5: /H/ stems with a polar tone suffix.

This section showed tendencies between the tonal specification of singular nouns in
the nominative case and their suffixation patterns in the oblique case. In addition to tone,
other stem properties follow with these inflection forms: Stem-internal inflection appears

18Tn South Sudanese Jikany, hand-OBL.SG has VG 2A: tét-2 and the NOM SG has a LH tone (Bond
et al., 2020)

19Same as the noun /tét/ ‘hand’, the noun "*dé-c ‘soldier’ diverges from the vowel grade system
because it does not change from VG B to A. It is possible that the oblique form has lost breathiness and
has vowel grade 2A in other Nuer dialects.
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with a group of toneless nouns without FSC in the nominative case. Their stems have
a grade A vowel, which changes to grade B in the inflected forms. They contrast with
the L-toned nouns, which tend to get a suffix: Many are morphologically complex, have a
vowel grade B, and FSC. The morphological explanation is that a suffix is preferred over
a non-concatenative case form since these nouns cannot modify further. In other words,
tonal specification, vowel grades and FSC indicate whether a noun gets a suffix. For
/H/-toned nouns, vowel grades and FSC appear to be the only indicators for suffixation:
H-toned nouns with FSC tend are observed with suffixation in the oblique case, while
H-toned nouns without FSC can go either way.

In addition, the L tone appears to be a relatively strong indicator of whether a noun
gets a suffix or not in the oblique case with singulars. For example, with ram/ ‘person’
and /Mrgwak/ ‘fox’, vowel grade is not a good indicator, but tone is: The L-toned nouns
like the latter tend to take a suffix.

Tonal polarity is active in the oblique case in Nuer. It applies to toneless syllables
such as suffixes. Furthermore, tonal polarity reveals when non-concatenative stems are
toneless as they behave like the suffixes by getting a tone that is polar to the one of the
preceding words. Other non-concatenative stems have a L tone and pattern with suffixed
L-toned stems by behaving as FSC nouns: they trigger a H tone and vowel lengthening
on the preceding syllable, regardless of whether they have FSC in the nominative case.
The dissimilatory tone pattern with stem-internal inflection might be unique to Ethiopian
Jikany, as other Nuer dialects can have [L#L] sequences in oblique case constructions.

The next section proposes an OT analysis. It captures how tonal polarity in Nuer
works, and how the tonal specification of the nouns drives the choice of the inflection
allomorphs.

7 Analysis

This section proposes an analysis of the different suffix and tonal polarity patterns ob-
served in the previous sections. The choice of allomorphs —i.e. a suffix or non-concatenative
marking — is intrinsically connected with the supra-segmental and segmental stem proper-
ties of the nouns: Suffixes want to attach to stems which are tonally specified, and toneless
stems get non-concatenative forms and acquire a vowel grade B. I propose an OT analysis
where I adopt an input allomorph set (cf. Kager, 1996; Lapointe, 2001; Bonet, 2004; Mas-
caro, 2007; Bonet and Harbour, 2012), as conventional OT cannot account for such cases.
The morphology provides the affix material in the input set. The analysis is based in
the phonology with defective representations (See also Trommer and Zimmermann, 2014;
Trommer, 2015).

In this analysis, all nouns come with an allomorph selection of the suffix -ke (66), and
a vowel grade B (67). Both of these exponents are accompanied by an underspecified
floating tone — referred to as ‘the oblique tone’: T,. The underspecified tone manifests
as polar to the stem tone because of the OCP. It targets toneless syllables, as often
observed in tonal polarity since it does not violate faithfulness constraints from the input.
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Faithfulness and markedness constraints determine whether the output has a suffix or a
non-concatenative form. The allomorphs appear in a suffix position, i.e. to the right of
the possessor noun.

(66)  OBL SG exponent (67)  OBL SG exponent
(suffix + floating tone) (vowel grade B + floating tone)
Tobi Tonl
-ke Bva

The vowel grade feature mutates a stem with grade A into the corresponding grade
B, according to the system in Table 1 above. A vowel grade 1A/B does not change but
might undergo vowel lengthening.?° Some nouns have vowel grade B that changes to A
when getting a suffix. This is due to a restriction hypothesised for Nuer against vowel
grade B stems with suffixes. I assume that the suffix in (66) is followed by a grade A
feature, responsible for changing the stem from grade B to A with a suffix.

An overview of the autosegemental operations is given below in Table 6. All nouns
come with the two exponents shown under ‘input’. The allomorph with a grade B is
preferred with toneless stems such as /lup/ ‘lion’ since the underspecified tone can freely
link to it (output). The tone manifests as H and links to /lun/ as a dissimilation because
the possessum noun /cdaz/ ‘bone’ is L. If the toneless stem were to get a suffix, it would
yield two toneless syllables (the suffix and the nominal stem), and constraints work against
this in Nuer. Specifying them for tone would either involve inserting a new tone or
spreading an existing one — two options that are penalised in Nuer. The suffixal inflection
of /gat/ ‘child’ is straightforward because the oblique tone cannot link to the stem since
it is already specified for tone. Instead, the suffix is preferred because it offers a toneless
syllable to link to. It has a H tone output to avoid OCP violations with the L stem. The
H tone prefix of /gat/ goes on the possessum noun, but this is not a pure dissimilation
process since all L-toned nouns in oblique case get a floating H tone prefix which associates
leftward to the preceding word. Therefore, true dissimilation only happens with toneless
syllables in Nuer.

Stem tone Input Output
L Tont, Tob L Hen

Toneless /

coar lup {-ke, va} coar luo

L HL T, Ton LH L Hem

L ' :
/ /
/ /

coar  gat{-ke, va} | coar gat-ke

Table 6: Input and output of L-toned and toneless nouns.

20The autosegmental process of vowel length is not shown in this analysis, as the focus is on tone and
suffixation, but it works similarly as mutation in the stem.

21



The constraints relevant to Nuer are given below in Correspondence Theory of faith-
fulness (McCarthy and Prince, 1995, 1999). H- and L-tone dissimilation arise from the
obligatory contour principles saying any two adjacent tonemes must be distinct (Gold-
smith, 1976). In the OT analysis, the constraint OCP is violated when identical tones are
linked to adjacent syllables as defined in (68). Note that a tone sequence with contour
tones such as /L#HL/ does not violate this constraint because they are not identical.

(68)  ocp
Assign a violation mark for every pair of identical tones that are adjacent and
linked to distinct syllables.

Deleting a linked tone in Nuer is penalised by the faithfulness constraint MAXT—o in (69)
militating against deletion of association lines between syllables and tones in the input.

T
MAX]
o

(69)
Assign a violation mark for every pair of syllable oy and tone 7 in the input
which correspond to a pair of syllable o5 and tone 75 in the output, where oy and
71 are linked, but o5 and 75 are not linked.

At a higher ranking, the more specific version of this constraint is active: MaAxXT]g—o It
refers to prosodic structure and wants to preserve the right-most tone in a p-phrase which
is linked to a syllable (70). This makes it very difficult to delete a linked tone of the
possessor noun.

Max? Jo
(70) 7
Assign a violation mark for every pair of syllable oy and tone 7; in the input
which are p-phrase-final and correspond to a pair of syllable g5 and tone 75 in
the output, where o; and 71 are linked, but o5 and 75 are not linked.

Tone mobility applies mainly in contexts with FSC nouns or toneless syllables. Other tonal
operations, such as spreading tones to syllables already specified, is highly penalised in
Nuer by the constraint in (71). Similarly, new contour tones in Nuer are only found in
very specific contexts (e.g. due to tone sandhi in sentence-final position on verbal stems),
and the constraint in (72) militates against new contour tones.

*T *TT

/1 \

(T1) 79 (72) 7
Assign a violation mark for every Assign a violation mark for every
tone associated to more than one pair of tones T; and T, associ-
syllable. ated to a syllable, where Ty and Ty
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have different association line types (*epenthetic).

In Nuer, toneless syllables want to get specified as the constraint in (73) demands. On
the same note, inflection generates floating tones which want to associate to a syllable.
This is especially important for H tones, as the constraint in (74) specifies. This constraint
ensures that the floating H tone prefix links to a syllable.

T

/I\
(73) 7 (modified from Trommer 2011)
Assign a violation mark for every syllable that is not linked to a tone (7).

H

(74) 7 (modified from Trommer 2011)
Assign a violation mark for every tone H tone that is not linked to a syllable.

There is also a constraint militating against tones floating at the right edge of a p-phrase
in (75). This militates against candidates that let the oblique tone in the input float.

(75) 7E(b(modiﬁed from Trommer 2011)

g
Assign a violation mark for every Prosodic Phrase-final tone (7) which is not
linked to a syllable.

Finally, two constraints are violated when a new tone appears (DEP-7) and is linked to
a syllable (DEP|). The constraints defined in (76)—(77) militate against the insertion of a
tone and an association line that are not in the input.

(76)  DEP-T
Assign a violation mark for every output tone (7) which does not have an input
correspondent.

(77)  DEP|

Assign a violation mark for every pair of syllable oy and tone T; in the input
which correspond to a syllable o5 and tone Ty in the output, where oy and Ty
are associated, but o; and T4 are not associated.

The following alignment constraint ensures that -ke always appears to the right of
the stem, i.e. as a suffix. I assume that this constraint is undominated, since segmental
prefixation in Nuer is very restricted.

(78)  Align([ke|Af, R, Stem, R) (McCarthy and Prince, 1993)

The ranking is shown below in (79). The constraint OCP is low ranked but strictly
ranked above DEP|, because tonal polarity mainly happens with toneless syllables. If ocp
were higher ranked than MAXT—o, then sentences with [L#L] sequences found in the
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nominative case in e.g. (36) would be unattested in Nuer.

Delinking tones and inserting new ones are avoided when possible, and DEP-7 must
be ranked above ocp. For example, input sequences with /L#L/ tones are not repaired
to [H#£L] because of ocP if it involves inserting a new tone. However, since OCP is active,
the floating oblique tone manifests as polar to other tones when linking to a syllable.

Furthermore, the high ranking of MaAxXT]s—o ensures the integrity of the linked L tone of

the possessor stem. Together with the constraint H— o , inputs with the floating H tone
prefix: /L#ML/ have the output [H#L] instead of [L#H].

The high ranking of "' < ;and & - J also reflects the restricted tonal mobility Nuer
has compared with other tonal languages. Thus, the main tone sandhi processes result
from lexical floating tones, such as FSC nouns, morphological tones, and dissimilation
with toneless nouns.

Furthermore, toneless syllables are avoided, and floating tones want to link to a syllable

because of the high ranking of the constraints T+« o, which ensures outputs with tonal

specification of all syllables, and 7]s— o, which prefers outputs where the oblique tone
links to a syllable. The high ranking of these two constraints ensures that possessor stems
with a linked tone prefer the suffix allomorph because the vowel grade allomorph would
generate an extra floating tone without a free syllable to link to.

The strict ranking of constraint DEP| below DEP-7 ensures that the allomorph with the
vowel grade feature is favored when the input has a toneless noun. The suffix allomorph
suffix would involve inserting a new tone to avoid a toneless syllable, while the former
only requires inserting an association line.

(79)  Constraint ranking in Nuer

* =

T, T “TT T Ty H 3 T —
Mod® T PP TE e = &
o o0 0 00 0 0Q->s ao>>Q

Tableau 1 shows the inflection form for the oblique case of singular with the L-toned
possessor noun /gwak/ ‘fox” in (40) above, and the two allomorphic variants of the oblique
case in singular: the suffix -ke and the vowel grade B feature, each with the underspecified
oblique tone. Epenthetic tones are shaded as in candidates (a) and (e). The input yields
output candidates with two floating tones: the H tone prefix and the oblique tone, which
can be H or L. The constraints 7|4~ 0 and H—o are fatally violated if one or both of

these remain floating (candidates b—f). Floating tones cannot link to syllables specified for

tone without violating *rP? ~ o as in candidate (d), since they create a contour tone which

was not in the input. If the tone of the possessum noun is deleted, this violates MaxT]s—o

as candidates (a-b). Furthermore, candidate (e) with the vowel grade allomorph is ruled
out because the possessor noun already has a linked tone, and the oblique tone remains

floating, fatally violating 7]s— 0. Additional candidates with this allomorph would also
be ruled out. For example, if the oblique tone were to link to the possessor noun, it would
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violate *%1 ~ o if the tone were not deleted. If it were deleted, it would violate MaXT]sa

The suffix cannot remains toneless, as in candidate (c), because it fatally violates T« o.
Thus, the floating oblique tone must link to the suffix as in candidates (f-h). Candidate
(h) wins over (g) as the oblique tone has a H output avoiding OCP violations between the
stem and suffix. The floating H tone prefix links to the possessum noun, only violating
the low-ranked constraints MAXT—o and DEP|. Therefore, it is fundamental that these
two constraints are ranked below the others to avoid candidates like (¢) or (d) winning
with floating tones in the output. The output is: cda: gwak-¢ — bone fox-OBL.SG.

L FTT s
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Tableau 1: Evaluation of L-toned stem in the oblique case SG with a L-toned possessum noun

Tableau 2 gives the inflection of the toneless stem /yk/ ‘back’ with vowel grade 1A —
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see (80) below. Candidate (c) corresponds to the input, which has taken the vowel grade
B allomorph with the floating oblique tone. Since the stem is toneless, it fatally violates
T«o. The tone of the possessum noun is the rightmost linked tone of the p-phrase,
since the possessor noun is toneless in the input. Therefore, this tone cannot delink, as
in candidate (a), which fatally violates MaXT]4so. Candidates (b), (d), and (e) have the
allomorph with a suffix. Since the possessor noun is toneless, the outputs involve two
toneless syllables (the suffix and the stem), but there is only one floating tone. T«o is

fatally violated if one or more syllables are toneless (candidate b). Spreading the oblique

e

tone, as in candidate (d), violates g - ¢ and is ruled out. Inserting a tone as in candidate

(e) violates DEP-7 and is also out. Candidate (g) is the winner where the oblique tone is
H and has linked to the toneless stem with vowel grade B, and the stem gets a diphthong.
In this way, the toneless stem gets specified without any OCP violations as opposed to
candidate (f), which creates a L#L sequence with a L oblique tone.

[ 1k [ \ [ [ \
T]¢ | T | T:F | T | ’Hd’ | H\ “ T,
L Tobla Tobl Max| | T | \ —a | \L | l« | MAX]| | ~
g 0, 0 00 |0 0 [g‘ 71 oCP [g’
I I I I I 1Q I Q
caa: Jok{-ke.Bva} L L |
| | | | | | |
L Hobl L I I I I I I I
a. / / *| [ [ [ | [ Ik * * %
)/ )/ | | | | | | |
. | | | | | | |
cpa: yoaks | | | | | | |
i i i i i i i
L Hopbi | | | | | | |
b. ‘ ‘, Pkl \ \ \ \ \ *
\ | | | | | | |
coar jok -ke \ \ \ \ Lo |
| | | | | | |
| | | | | | |
L Hob [ [ [ [ [ [ [
C. ‘ Pk | Ik ok |
| | | | | | |
coa: joak | | | | | | |
il B | | | | | | |
| | | | | | |
L H?bl | | | | | | |
d. ‘ T | | A | | | *o%
y | | | | | | | |
oo Jok S S |
| | | | | | |
L H Lo | | | | | | |
e. ‘ ! \ | | | | | k! | * ok
/ | | | | | | | |
coa: jok -ke | | | | | | |
Qai © ! | | | | | l
| | | | | | |
L Lobl | | | | | | |
f. ‘ /) [ [ [ | | [ k! *
/ | | | | | | |
coar joakp | ! ! ! I !
| | | | | | |
L H,Obl | | | | | | |
g. = ‘ ) | | | | | | | *
! I I I I I I I
coar joakp ! ! ! ! ! ! !

Tableau 2: Evaluation of toneless stem in the oblique case SG with a L-toned possessum noun
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To generate the output in (80), it is crucial that DEP| is ranked lower than 7]g— 0.

If not, candidate (c) would win, where the oblique tone remains floating in the output.
Candidate (g) shows that the non-concatenative stem behaves like the suffix in Tableau
1 above: It is toneless and gets specified by the oblique tone.

(80)  cdar jdak
bone back\OBL.SG
‘the bone of the back!’

Nouns that have a /H/-toned stem and get non-concatenative inflected forms are hypoth-
esised to be toneless in the oblique case following the derivation in Tableau 2. Nouns that
get a suffix are hypothesised to have a linked tone, as in Tableau 1 above. The latter
process is shown for /wigik/ ‘shoulder’ when it follows the H-toned preposition /wi:/
from example (64) above. The input stem has a vowel grade B / wioik/. It changes to
vowel grade A when combined with a suffix (wik-), which is compatible with the suffix
allomorph. In Tableau 3 below, the H#H sequence violates 0CP, but since both H tones
are linked in the input, and this constraint is low-ranked, the possible repairs are ruled out
for Nuer. For example, inserting a L tone and delinking a H tone violates the constraint
DEP-7 and MAXT—o in candidates (a), (d), and (e). In addition, the constraint H— o

is violated since a H tone remains floating. MaxT]s—o is also violated by candidate (a)
since it delinks the rightmost tone of the p-phrase.

Candidate (d) fatally violates 7|4~ o since it has taken the non-concatenative allo-
morph, and the oblique tone is floating. This violation could be avoided by a candidate
linking it to the stem, but that would violate *rE? ~ o or MaxT]gso, similarly to candidate
(b). The candidates with the suffix allomorph needs to link it to a tone to avoid violations
of T« o asin candidates (b) and (¢). It has to be the oblique tone that links to the suffix,
since it involves the fewest changes from the input and only violates DEP| — ranked lower
than the other constraints. The gradient violations of the constraint OCP determine that
candidate (h), with a L suffix and only one violation, wins over (g), with a H suffix and
two OCP violations.
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Tableau 3: Evaluation of H-toned stem in the oblique case SG with a H-toned preposition

Tableau 4 below derives the toneless noun from Tableau 2 /j0k/ ‘back’ following a
H-toned possessum noun /miem / ‘hair’ — see (48a) above. Candidates (b), (d), (e), and
(f) have chosen the suffix allomorph, but there are not enough tones for all the syllables,
as the stem is toneless, and there is only one floating tone in the input. It cannot remain
toneless as for candidates (b—c), since this violates T<o . Spreading the oblique tone

violates -7 and candidate (d) is ruled out. Candidates (e) and (f) link the oblique

tone as H to the suffix and insert a new tone onto the stem. This fatally violates DEP-T.
Candidate (f) is worse, as it also violates OCP by inserting a H tone.
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The candidates with the non-concatenative allomorph avoid these problems and only
need to link the oblique tone to the toneless stem as candidates (a), (g), and (h) do. They
have different strategies for resolving OCP violations: Candidate (a) delinks the tone of
the possessum noun and inserts a L, violating MaxT]go, H—o and DEP-7. Similarly
to the other tableaux below, OCP determines that candidate (h) wins over (g), since the
oblique tone has a L output in the former and avoids adjacent H tones.
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Tableau 4: Evaluation of toneless stem in the oblique case SG with a H-toned possessum noun
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So far, the analysis has accounted for why toneless nouns prefer a stem-internal inflec-
tion form and get a tone polar to the preceding noun, while tonally specified ones prefer
a suffix with a polar tone. The other pattern observed in Nuer is the non-concatenative
inflection forms, which is lexically specified for L tone — See (53). Examples of these
nouns are repeated below: /H*t3t/ in (81) is a L-toned FSC noun, while /pal/ in (82) is
toneless in the nominative form. In the oblique case, they both get a vowel grade B with
a L tone and a H tone prefix.

(81)  /lag Hetht/ (82)  ~om: /Mrgwak, pa-l/
lary toat nen gwak na:l
mosquito.net plant.season\OBL.SG see.IMP.SG fox  girl\OBL.SG
‘mosquito net of the plant season’ ‘Look at the fox of the girl.’

The tonal process for these forms is illustrated below with the toneless noun /npa<l/
‘girl’, which gets lexically specified for L tone, vowel grade B with vowel lengthening.
As all singular L-toned nouns in the oblique case, it also gets a floating H tone prefix:
/Mnazl/. The input is shown in (83) where it follows a L-toned possessum noun. The H
tone prefix links to the possessum noun, and its L tone is delinked — just as the winner in
Tableau 1 above. Since the possessor noun has vowel grade 1A /B, the stem vowel does
not change but is lengthened to an overlong one. The output is a L-toned possessor noun
with a mid-toned possessum noun (84). The same process applies for tat in (81).

This [H#L| polarity pattern is preferred over [L#H] since the nouns have a linked L
tone in the input that make them the right-most syllable in the p-phrase. The derivation
is similar to the one in Tableau 1 above.

L H Lobl L I—ILobl
(83)  Input: ‘ / (84)  Output: :F J /
gwak pa’l u Byg gwa/k na:lg

8 Discussion and summary

The topic of this paper was inflection allomorphy and tonal polarity in Nuer. The irreg-
ularity of suffixation in this language has been a highly discussed topic in the typological
research on inflection. I aimed to show that the choice of inflection exponents is mainly
phonologically motivated for certain groups of nouns. I argued for a pattern observed
with L-toned nouns vs. toneless nouns, where the former gets suffixes, and the latter
gets stem-internal inflection. The contrast of their stems is revealed by tonal polarity, as
non-concatenative forms can be toneless and get a polar tone on their stems. In contrast,
L-toned stems trigger a polar tone on their suffix and a H tone on neighboring L-toned
syllables to the left.

The tonal specification is intrinsically connected with vowel grades: Non-concatenative
inflection is observed with a group of toneless nouns with a basic stem with vowel grade
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A, while suffix inflection is often observed with complex stems with vowel grade B that
are specified for tone. The L tone specification is prevailing in the latter, and I argued
that tone could be even more reliable than vowel grades. For example, when the stem
vowel is /a/, it is ambiguous between a basic and a complex vowel grade (1A/B). In this
case, L-toned stems are more likely to undergo suffixation and toneless stems to get stem-
internal inflection. Furthermore, many L-toned stems have FSC — involving a floating
H tone prefix — and it appears that most stems with an underlying tone also have this
floating tone, as the toneless stems are not observed with the FSC. From a morphological
perspective, this makes sense, as the FSC adds structure to the stems, and toneless stems
are morphologically basic.

A diachronic approach might offer an explanation to why L tones appear on morpho-
logically complex stems, and toneless specification goes with basic stems. However, this
paper focuses on a synchronic account of stem properties and suffixation patterns and hy-
pothesises that the determining factor is whether stems have a linked tone or are toneless.
Stems with L tones stand out since identifying underlying L tones is more accessible in
Nuer compared to other tones. This is because L tones are not subject to tone sandhi in
certain syntactic positions but tend to induce sandhi processes on surrounding syllables.
They contrast with other tones, which undergo dissimilation and tonal polarity. This is
an indication that L tones are marked in Nuer.

In an OT analysis, I showed that allomorphy between suffixation and non-concatenative
forms could be analyzed with general faithfulness and markedness constraints determin-
ing whether the output gets stem-internal marking or suffixation. The main idea of the
analysis is that non-concatenative inflection arises through bidirectional defectiveness, i.e.
when both the stem and the suffix are defective. In Nuer, defective stems are toneless, and
the suffix allomorphs are also defective in that they lack a tone or a segment. Whenever a
stem has a linked tone, it prefers the suffix allomorph. This is because non-concatenative
marking on complex stems would involve changing stem properties in the input, and such
operations violate faithfulness constraints in Nuer.

The OT analysis used an input allomorph set, as standard OT is not sufficient to
account for such allomorphy as in Nuer. An alternative approach could be to let con-
straints refer directly to morphological structure, e.g. in an approach like Realization OT.
The disadvantage of this is that the modules of phonology and morphology are not kept
separate, and constraints are language-specific, while in this approach, OT constraints
remain universal, and only the input with the morphological material is language specific.

On the issue of tonal polarity, I showed that it is an epiphenomenon of an OCP
constraint. It is fairly low ranked in Nuer as tonal polarity is restricted to toneless
syllables in the oblique case constructions. That is, tonal polarity is triggered by an
underspecified floating tone marking this case form (T,p,). The tone links to a syllable as
a floating L or H tone dissimilating with the surrounding tones. The allotones of the /H/
tone are many in Nuer and depend on phonation, underlying tones, and vowel length:
Breathy short vowels are realised as [H], long, breathy syllables and L-toned syllables are
realised as [LH] or [M]; and toneless syllables with modal voice are realised with [M] or
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[HL]. The abundance of surface tone realizations sheds light on how tonal polarity works
in more complex tone languages such as Nuer.

This study showed that L-toned nouns get FSC in the singular forms of the oblique
case, regardless of whether they have FSC in the nominative case. This was accounted for
by adding the floating H tone prefix in all L-toned inflected stems. The H tone links left-
ward to a L-toned or toneless syllable of prepositions and possessum nouns preceding the
possessor nouns. This is considered a morphological phenomenon rather than a phono-
logical one and can be considered part of a hybrid case marking system: Suffixation and
non-concatenative forms are dependent case marking in Nuer where the possessor noun
is marked for case. Configurations such L#"L-H/ or /L#%L/, where the floating H tone
prefix links to the possessum noun or preposition before a possessor noun: [M#L-H]| or
[M#L], can be interpreted as head marking in the oblique case. Following this hypothesis,
Nuer has a mix of dependent case marking and head marking that manifests on L-toned
possessum nouns. Similar patterns are observed in other languages related to Nuer: In
Shilluk, a H tone pattern is found in the plural of the head-marking form referred to as
pertensive, which is possessive or genitive marking on the possessed item (Remijsen and
Ayoker, 2019). Dinka is also a language with both head-marking and dependent-marking,
as nouns are segmentally and tonally marked when modified in the DP (head marking),
while it also has dependent case marking (Andersen, 2002). Furthermore, this /H/ tone
on the possessor noun might be particular to the Ethiopian Jikany dialect, as other Nuer
dialects rapport on [L#L] patterns in the same possessive constructions where this di-
alect has [M#L] or [LH#L]. A dialectal comparison is needed to establish the differences,
however, it is possible that this tonal head marking is unique to Ethiopian Jikany and
absent in other Nuer dialects.

Although inflection in Nuer remains extremely irregular compared to other languages,
this paper aimed to show that there are subpatterns that relate to tonal specifications.
Further research will show whether these patterns apply on a larger scale and to what
degree it is prone to exceptions.
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9 Appendix

140 140
100+ e, 100+ .,..-"""-"'.-.ﬁ
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LH L L HL
bone ‘ bird.OBL.SG ‘ ‘ bone ‘ bird.OBL.SG ‘
0 0.9065 0 0.8172
Time (s) _ Time (s)
(a) Speaker A from Gambela (b) Speaker B from Gambela
Figure 1: Two tonal realizations of ‘the bone of the bird’
(85)  LH#L: Speaker A (Gambela) (86)  L#HL: Speaker B (Gambela)
coar diert coar diett
bone bird\OBL.SG bone bird\OBL.SG
‘the bone of the bird’ ‘the bone of the bird’
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