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'Béli Phonology, Tone and Orthography
Timothy M. Stirtz

0. Introduction

'Béli (Beli, Jur Beli, ethnologue code [blm]) is a Western, Central Sudanic, Nilo-Saharan language
in the Bongo-Baka subgroup. 'Béli is related to Jur Modo, Bongo, Morokodo, Mo'da, Baka, and
Nyamusa. There are 65,000 speakers of 'Béli who mainly live in an area southeast of Rumbek in
South Sudan (Lewis et al. 2013). There are three dialects of 'Béli: Wulu, Bahri Girinti, and Sopi
(Persson 1997:31-32). This paper describes phonological features of the Wulu dialect', with
special emphasis on tone and how meaning distinguished by tone is marked in the orthography.
The analysis is based on about 1100 words collected in grammar awareness workshops for 'Béli
speakers in Juba, South Sudan in April 2012 and February 2013. For a complete list of words, see
the 'Béli Dictionary (Gideon and Majok 2013).

Tone is of particular importance in 'Béli for distinguishing meaning. Nearly 10% of words are in
a tone minimal pair of the same word category, and nearly 20% of words are in a tone minimal
pair regardless of word category. Grammatical tone also has a high functional load in that
common prepositions are in tone minimal pairs with body part nouns, and common relative clause
connectors are in tone minimal pairs with demonstratives. Rather than write surface tone in the
orthography, the 'BEli community have chosen to represent the meaning distinguished by tone using
four spelling rules involving doubled vowels, underlined vowels, hyphens and commas. In this
way, they are primarily marking grammatical category, rather than marking surface or underlying
tone.

We first discuss consonant and vowel phonemes, showing contrastive pairs and their distribution in
words. We also discuss syllable structure and interpretation of ambiguous segments. Then we
discuss tone, showing the evidence for three underlying level tones from the number of tone
melodies in the same syllable structures. Then, we discuss the morphological alternations of
[ATR] and tone in surrounding words and bound morphemes. Finally, we list the orthography
symbols chosen for each phoneme, and discuss the spelling rules for representing meaning
distinguished by tone.

1. Consonants

The 28 consonant phonemes of table 1 are found in 'BEli. Unlike the related language Jur M6do
(Persson and Persson 1991), Jur 'Béli has no fricatives phones [f], [v], [s], [z]-.

Table 1: Consonant phonemes

Labial | Dental | Palatal | Velar | Labiovelar | Glottal
Voiceless plosives p t c k kp
Voiced plosives b d 3 g gb
Implosives b d f
Prenasalised plosives b °d "y g Mob
Nasals m n n n nm
Fricative h
Approximants r, 1 y W

The symbol /y/ is used for the palatal approximant instead of the IPA /j/ so as to be more easily
seen in the data in contrast with /3/.

1.1 Consonant distribution

! Special thanks to language resource persons Mr. Deng Gideon Kol and Mr. John Majok Matuek.
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1.2 Consonant contrasts
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The data of (1) show that all 'BEl1 consonants can occur word-initially and intervocalically. All

words except mogmaggd ‘wrestling’ are analyzed to be monomorphemic in that the words cannot
be divided into two or more attested roots found in the data.

‘goat’
‘bat’
‘star’
‘stone’
‘food’
‘man’
‘cassava’
‘gun’
‘hyena’
‘wife’
‘rope’
‘mouth’
‘brother’
‘owl’
‘basket’
‘uncle’
‘grass’
“hill’
‘frog’
‘field’
‘chief’
‘arm’
‘termite’
“fire’
‘squirrel’
‘gourd’
‘wolf’
‘young man’

Intervocalic
kabi
hiiba
wacd
kada

kidi
mégi
hégbé
Ygthf

cepe

kufu
63kd

T ghekpé
bila
2dms
mo™bu
60ni
1€7do
kadga
ké™0
bipa
gina
k6™gbo
monmango
nipdds
cere

kitd

lowa
k3yd
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The phoneme g is not yet found
There is one word found with word-final p, that is kilép ‘tree type’.

‘rope’
‘oil’
‘wolf’
‘day’
‘elephant’
‘work’
‘rat
“fish’

‘honey’
‘water well’
‘bush rat’
‘heart’

‘horn’

‘man’
‘corpse’
‘owner’
‘brother’
‘ostrich’
‘drum’

‘goat’

‘axe’

‘canoe’
‘fighting (vn)’
‘frog’

‘star’

‘nut tree’
‘woman’
‘bean’

>

The contrastive pairs of consonants in (2) show that each of the consonants are phonemes.

@

pi
b3
bala
bipa
“ba
bali
mj
ta
di
da
da
n(jﬁ
du
do
na

‘send’
‘get engaged’
‘bull’
‘goat’
‘wine’
“friend’
‘be alive’
‘meet’
‘sink’
‘hide’
‘tie’
‘that’
‘cry’
‘chase’
‘stretch’

bi

65
“bala
mina
ma
wali
wi
da

di

n da
na
na
ra

15
ra

‘smoke (meat)’
‘beat (rug)’
‘song’
‘complaint’
‘mother’
‘crime’

‘be far, long’
‘tie’

‘arrive’

‘beat’

‘produce (fruit)’
‘this’

‘sew (clothes)’
‘narrate’
‘smear’
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‘make, do’ 15
‘mix’ 16
‘peck, grab’ ja
‘dress (n)’ o1
‘dress (n)’ 015
‘baby carrier’ ndkps
‘ant’ naka
‘we’ ye
‘be bad’ yé
‘comb handle’ gita
‘hole’ 99(;
‘bite’ pa
“fish’ ptht
‘throw’ gba
‘cassava’ mgbada
‘pay’ ymi
‘guest’ nma
‘scratch’ wa
‘roast’ wa
‘open area’ a
‘watch, guard’ kpi
‘want’ gbt
‘bite’ gba
‘cat’ Mgbili
‘praise’ nma
‘mother’ pma
‘wrap’ né
‘water’ tint
‘stretch’ na
“foot’ kén3

‘wear’
‘call, name’
‘tear (v)’
‘gazelle type’
‘frog’

‘tree type’
‘farm (n)’
‘you (ply’
‘awake’
‘tree’
‘body’
‘take’
‘moon’
‘pay’
‘whip’
‘roast’
‘termite’
‘know’
‘know’
‘mouth’
‘help (v)’
‘marry’
‘pay’
‘ankle braclet’
‘roast’
‘termite’
“finish’
‘curse’
‘praise’
‘fly (n)’

In 'Béli, there are no consonant sequences and there is no contrastive consonant length.

2. Vowels

There are nine 'BEli vowel phonemes that can be divided into [ +/- ATR] sets.
phoneme /a/ becomes [2] in words with [+ ATR] vowels.

roots without other [ + ATR] vowels.

Table 2: Vowel phonemes

[-ATR]

[+ATR]

High 1

u

Non-high € o)

(o)

©)

2.1 Vowel distribution in word positions

All vowels can occur in word-medial and word-final position.

3) i |dili ‘shadow’
1 | minf  ‘water’
e | cére ‘star’
e | bélé ‘stick’
a | bala ‘bull’
u | bata  ‘hill’
U | t6r6  “water hog’

The [-ATR]

The allophone [2] does not occur in
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o | boné  ‘wound’
o | 65kd  ‘bush rat’

In addition, there are several words that begin with /a/, some of which are monomorphemic, such
as dkaca ‘donkey’. There is one word that consists only of the vowel /u/, that is & ‘no’; and one
word that consists only of the vowel /o/, that is 5 ‘yes’. Otherwise, vowels only occur word-
initially in borrowed words such as ugo ‘container (from Arabic)’.

2.2 Vowel contrasts

The contrastive pairs of vowels in (4) show that each of the vowels are phonemes.

@4 i-1 |k ‘beat’ ki ‘guard, watch’
i-e |pl ‘push’ pé ‘penetrate’
1-e |If ‘lock’ 1é ‘soar’
1-¢ |gi ‘your (sg)’ ge ‘your (pl)’
e-& | hé ‘return, open’ hé ‘break’

e-a |né ‘throw’ nd  ‘stretch’

€-a | né “finish’ na ‘produce fruit’
u-v | da ‘cry, want’ dé  ‘chase’

u-o | da ‘cry, want’ dé  ‘kill, beat’
u-o0 |t0 ‘smell’ to ‘press’

u-o | dé ‘chase’ ds ‘lay down’
0-o | bo ‘egg’ 63 “foot print’
o-a |ghd ‘wash’ gba  ‘pay’

o-a | hd ‘nose’ ha ‘cow’

2.3 Vowel distribution in two adjacent syllables

Vowels in two adjacent syllables of roots are only ever of the same vowel quality—either both [-
ATR] or both [+ ATR]. In addition, it is rare for non-high vowels to co-occur with other non-
high vowels in the same word, unless they are the same vowel. The few words attested with two
different adjacent non-high vowels are analyzed to be bimorphemic. High vowels in both [-ATR]
and [ + ATR] sets co-occur with all vowels of the same [ATR] set, in either order of the vowel pair.
In (5), an x indicates an attested root with the vowel pair. An (X) in parentheses indicates the
vowel pair is only found in words with more than one morpheme. And a dash indicates the vowel
pair has not yet been attested in adjacent syllables of any word.

®)] [-ATR] vowel pairs [+ ATR] vowel pairs
a o) € U 1 a 0 e u i
a | x x) ® |x x a |- x x |x x
0 | (x) X x) |x X o |- X x) |x x
e |- x) x X X e | x) - X X X
U | X X X X X u | x X X X X
1 | X X X X X i |x X X X X
(6) [-ATR] [+ATR]
a,a | bala ‘bull’ 9,9 | -—--
a,d | (cadd) ‘care for (lit. put on)’ a, 0 | (mdnd) ‘woman (lit. mother of girl)’
a, & | (naté) ‘when (lit. that which)’ a, e | (mdkpéri) ‘instrument (lit. mother of tree)’
a,u | pads  ‘fire’ a, u | mdku ‘owl’
a,1 | bali ‘friend’ a,i | kati ‘suddenly (adv)’
9,a | (gdda) ‘wait (lit. continue to tie)’ | o, a | -----
9,0 | 65kd ‘bush rat’ 0, 0 | 6bond ‘wound’
9, € | (d3bg) ‘village (lit. head house)’ | o, e | (bon€) ‘bad (lit. that is bad)’
9,U | gdmG  ‘man’ o, u | roju “flour’
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9,1 | pdlf ‘skin (n)’ 0,i | b6ri ‘bush’

g,a | -—-- e,a | (fénd) ‘today (lit. this is burned)’
g, 9 | (16d5) ‘start (lit. dig head)’ €0 | --—--

g, € | bélé ‘stick’ e, e | céré ‘star’

g, U | nélo “flash (v)’ e,u | cémi ‘think’

g1 | té&rf ‘argue’ e, i | méri ‘hippo’

u,a | gbna  ‘axe’ u, a | mind ‘old wine’

U,o | kbwd  ‘long thing’ u, 0 | gimd ‘blood’

U, € | gGbg  ‘be strong’ u, e | ture ‘dust’

U, U | t0rG ‘water hog’ u, u | batd ‘hill’

U,1 | ménf  ‘duck (n)’ u,i | puli ‘cooking stone’
I,a | bila ‘horn’ i,a | dins ‘among (prep)’
1,9 | kitd ‘shea nut tree’ i, o | 1ibo ‘bechive’

L& | dike ‘cup’ i, e | hineé ‘scorpion’

Lu | dilo ‘dikdik’ i,u | bir ‘bat’

I,1 | minf ‘water’ i,i | dili ‘shadow’

So, there is the vowel height constraint of (7) that disallows the following pairs in roots
(monomorphemic words): (a,9), (a,€), (9,a), (9,€), (£,2), (€,9), (,0), (a,e), (0,a), (0.¢), (e,a), (€,0).

(7) Vowel height constraint
Two non-equivalent non-high vowels are not allowed in adjacent syllables of roots.

In 'Béli, there are no vowel sequences and there is no contrastive vowel length.
3. Syllable structure

Nearly every syllable of every 'BEli word is CV. The majority of monomorphemic nouns are
disyllabic (CVCV), whereas the majority of verbs are monosyllabic (CV). Although not nearly as
numerous, there are also monosyllabic (CV) nouns and disyllabic (CVCV) verbs. As previously
noted, there are several words beginning with /a/, and two words with a single vowel. These have
the rare syllable V. There is one word found with word-final CVC syllable, kilép ‘tree type’.

(8) Syllable types
V (rare) 5 ‘yes’
Cv dd  ‘head’

The rare syllable V is only possible word-initially. The CV syllable is common in any position of
two and three-syllable words. Three-syllable words are not as common as one and two-syllable
words. Four-syllable words are rare. Many three-syllable words and all four-syllable words are
analyzed as poly-morphemic.

(9) Syllable structures in words

V.CV (rare) ala ‘who (qu)’
CV.Ccv bala ‘bull’
V.CVCV (rare) akaca ‘donkey’
CV.CV.CV timara ‘crocodile’

V.CV.CV.CV (rare)  aparagd ‘youth’

Ambiguous consonants are all analyzed as single units rather than as consonant sequences for the
following reasons. The labial-velars /kp/, /gb/, /qm/ and prenasalized plosives /™b/, /*d/, /"y/, g/,
/?gb/ all occur word-initially, as well as intervocalically, as do all unambiguous consonants. There
are no unambiguous complex consonant onsets (*CCV) nor unambiguous word-medial consonant
sequences (*VC.CV). When analyzed as single units, ambiguous consonants fill the C slot in the
CV syllable type, and there is no need for an analysis with additional syllable types.
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(10) CVCV CVCV
gb | gba"dd  ‘cassava’ | hégbé  ‘rat’
°d | "doma  ‘grass’ 1€7do ‘brother’

Ambiguous high vowels /i/, /1/, /u/, /u/ are analyzed as vowels, rather than as glides or in a vowel
sequence. There are no unambiguous vowel sequences (CVV), and no unambiguous non-word-
initial V syllables (CV.V). High vowels are never adjacent to another vowel, but only adjacent to
consonants. So, they always fill the V slot in the CV syllable type.

(11) CVCV v/, i/ CVCV h/, 1i/
ménf ‘duck (n)’ | puli ‘cooking stone’
dild  ‘dikdik’ birt  ‘bat’

Ambiguous approximants /y/, /w/ are analyzed as consonants, rather than as vowel glides,
labialization, or palatalization. Approximants are never adjacent to consonants and never occur
word-finally, but are always word-initial or intervocalic. So, they always fill the C slot in the CV
syllable type.

(12) CVCv CvCv
w | wdcd ‘wolf’ WOWD ‘shelter’
y | yana ‘removed foreskin’ k3yd ‘bean’
4. Tone

The related language of Jur Modo is analyzed to have 2 underlying level tones (Persson and
Persson 1991). In contrast, 'BEli has three underlying level tones, evidenced by the number of
tone melodies with the same syllable structure. Contour tone consists of more than one level tone
on the same syllable. The syllable is the tone bearing unit.

4.1 Tone melodies

Noun tone melodies are represented by the nouns in isolation of (13). The number of
monomorphemic nouns with the tone melody in each syllable structure is given’. The number of
melodies in CV and CVCYV syllable structure is evidence of a system with three underlying level
tones. If there were only two underlying level tones, there would be no more than four
contrastive tone melodies in any one word syllable structure. Although not all tone melodies of
noun syllable structures have a significant number of nouns, there are at least 12 nouns in five
different melodies of CVCV nouns. Since there is no reason to analyze any of these nouns as
having more than one morpheme, it would be difficult to analyze them as having only two
underlying level tones.

(13) Noun Tone Melodies (in isolation)

Ccv cvev? (C)VCvVCevV
H 17 da ‘meat’ 46 ndrd ‘poison’ 3 kuaraba ‘dove’
M 5 cere ‘star’
L 25 ha ‘cow’ 63 ™Mbala ‘song’ 12 cama’™a  ‘comb’
HL |3 ©bi ‘dog’ 39 gba"da “‘cassava’ |2  kilfya ‘stick’
MH (4 pi ‘bamboo’ 30 ™baya  ‘wing’
LM |2 da ‘grandparent’ |5  roji “flour’ 5 gbo"doni  ‘cockroach’
LH 12 kabft ‘rope’

% There are CVCV and CVCVCYV nouns with various tone melodies that are not monomorphemic, and which are not
included in the number of nouns indicated by the table.

In addition to the data listed in the table, there is one CVCV noun with HM tone m4pna ‘sorghum type’.



March 2013 7

In (14), verb tone melodies are represented by the verbs in command form, which can be said in
isolation. The number of monomorphemic verbs with the tone melody in each syllable structure
is given. Verbs with HL tone in isolation are analyzed to have Low underlying tone. As
discussed in the section on tone morphophonology, the verb-initial High tone is not present when a
Low tone prefix is attached (2-c4 ‘he put’, a-fami ‘he disturbed’). The number of melodies in
CVCYV syllable structure is evidence of a system with three underlying level tones.

'Béli Phonology

(14)  Verb Tone Melodies; command form (in isolation)
Cv CcvCcv
H 82 da ‘tie’
M 17 ¢g  ‘build’ tegé  ‘hear, listen’
L[HL] |73 «ca ‘put 10 tdmi  “disturb’
HM kéle  ‘choose’
ML 3 156d5  ‘surround’
MH 17 ciki  ‘accuse’
LH 2 tert ‘be against, argue’

It seems odds that there are no attested monomorphemic disyllabic verbs with High tone, and the
reader may wonder if one of the other tone melodies of disyllabic verbs has underlying High tone.
However, as seen from section 6 on tone morphophonology, the disyllabic verbs listed in (14) do
not alternate substantially according to the tone of surrounding words or prefixes, with the
exception of verbs with HL tone melody in isolation. Thus, verbs are analyzed to have the same
underlying tone as the surface tone in isolation, with the exception of HL verbs which have
underlying Low tone.

4.2 Tone minimal pairs of same word category

We now list the tone minimal pairs of words—first the pairs of the same word category and then the
pairs in different word categories. Surprisingly, there are no minimal triplets such as H, M, L or
L, LM, LH that support the claim of three underlying level tones. This may indicate that the
language is still in the process of changing from a 2-tone system to a 3-tone system or vice versa.

9.7% of words (109 of 1120) are in a tone minimal pair of the same word category. 3.5% of
nouns (17 of 486) are in a tone minimal pair with another noun. All attested noun minimal pairs
are listed in (15) according to tone contrasts. Half are pairs consisting of a noun with level tone
and a noun with contour tone.

(15) Tone minimal pairs in nouns
H-L gbé ‘marriage’ gbt ‘child, son’
"ba ‘breast’ Tba ‘wine’
M-L hurat  “flower’ hurt  “liver’
L-HL bi ‘hair’ bi ‘dog’
pdli ‘cloud’ psli ‘skin’
H-LM da ‘meat’ da ‘grandparent’
L-HM mana  ‘gazelle’ mapa  ‘sorghum type’
L-LM bi ‘hair’ bi ‘place’
HL-MH | kdkd  ‘circling wind’ kaks  ‘maize stock’
LM-HL | bi ‘place’ bi ‘dog’

21.3% of verbs (82 of 384) are in a tone minimal pair with another verb. All attested verb

minimal pairs are listed in (16) according to tone contrasts.

with level tone and a verb with contour tone.

(16) Tone minimal pairs in verbs

H-M c6 ‘drop, fall, attack’
di ‘be cold’
hi ‘red’

The vast majority consist of a verb

cO ‘build’
di ‘sink, drown’
h1 ‘narrow, advise’
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‘tear’ ja
‘lock, untie, mix’ It
‘say’ 15
‘penetrate’ pe
‘drink’ yE
‘loose, make pot’ ba
‘be quiet’ b1
‘follow, walk’ 68
‘peck’ ca
‘drop, fall, attack’ cG
‘tie’ da
‘chase’ do
‘sleep, lie’ do
‘pound’ da
‘laugh’ gbod
‘build, sift, penetrate’ ha
‘enter’ h3
‘wipe, plane’ kil
‘say, tell’ iR)
‘run’ fa
‘swim’ kpa
‘hold, arrest’ 1a
‘dig’ 1€
‘lock, untie, mix’ I
‘say’ 15
‘be pregnant’ mj
‘is not’ "da
‘praise’ na
‘be white’ nmi
‘push’ pi
‘light’ pd
‘smear, amaze’ ra
‘sew, roar, burn’ ri
‘follow, escort’ to
‘remove’ wd
‘harvest, hate’ ya
‘drink’ y€
‘build’ c0
‘cover’ ki
‘supervise’ It
‘collect’ 15
‘leave’ "ba
‘stretch’ yé
‘hatch’ kaks

‘light’
‘supervise’
‘collect’

‘read, count’
‘stretch’

‘turn’

‘sing’

‘shoot’

‘put’

‘be full’

‘hide’

‘arrive’

‘like, be’
‘throw, follow, plant’
‘wash’

‘push’

“fish, catch’
‘milk, pull up’
‘compare’
‘see, find’
‘throw, scatter, be sick’
‘crawl (like vine)’
‘be good’
‘swallow’
‘wear, release’
‘be alive, save’
‘beat’

‘take, marry’
‘be sweet’
‘send’

‘go another direction’
‘make ladder’
‘delay’

‘press’

‘be far, long’
‘skin’

‘play’

‘be full’
‘climb’
‘swallow’
‘wear, release’
‘squeeze’
Gplay’

‘lead’

Pronoun and adverb tone minimal pairs are listed in (17-18).

(17) Tone minimal pairs in pronouns
H-L ma ‘I (subj)’ ma  ‘me (obj), my’
yi  ‘you (subj sg)’ | yi ‘you (obj sg)’
H-HL | mé ‘I (perf)’ m$  ‘his, her’
(18)  Tone minimal pairs in adverbs
H-L ni ‘be, have’ ni ‘there is’
L-ML |kp¢ ‘really’ kpe  “‘long, forever’
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72.5% (45/62) of minimal pairs in the same word category involve a contrast of level tone with
Because this percentage is so high, an orthographic spelling rule using doubled

contour tone.
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vowels to represent contour tone is an effective way to distinguish many of these minimal pairs in
writing. This and other spelling rules are discussed in section 8.

4.3 Tone minimal pairs of different word categories

19.7% of words (221/1120) are in a tone minimal pair regardless of word category*.
tone minimal pairs of different word categories are listed in (19) according to tone contrasts.

vast majority involved a verb.

(19) Tone minimal pairs of different word category

H-L b¢
65
ds
hé
h3
&
Kpé
M4

omé

10
i€
né
yé
63
ka
Rpé
té

‘follow, walk”’
‘beat’

‘lay down, buy’
‘build, sift, penetrate’
‘enter’

‘run’

‘swim’

‘leave’

‘roast, burn’
‘cover, hide, respect’
‘arrange’

“finish’

‘drink’

‘beat’

‘be, continue’
‘dance’

‘sacrifice, remain’
‘enter’

‘harvest, hate’

‘I (imperf.)’
‘hungry’

‘there is, exists’
‘then’

‘seed’

‘who, which’
‘who, which’
‘who, which’

‘be, have’

‘with’

‘with’

‘breast’

‘beat’

‘lay down, buy’
‘cover, hide, respect’
‘stretch, bare’
‘stretch, bare’

‘is not’

‘leave’

‘who, which’
‘who, which’

< < € < << << <<K<<K<K<K<<K<K<K<K<<K< <K<

[~ o]
& 3
=

adv
con

n

rel con
rel con
rel con
adv

< < < < < < < B

rel con
rel con

J'lj a

na
nda
| B)
na
na

‘house’
‘footprint’
‘head’

‘cow’

‘nose, chaff’
‘wife’

‘mouth, language’
‘junction’
‘termite’
‘back’

‘we, us’

‘he, she, her, him
‘you (ply’
‘because’
‘and, then’
‘really’

‘that’

‘four’

plural marker
‘mother’

‘egg, father’
‘thigh’

‘guest, visitor’
‘and’

‘big, important’
‘that’

‘that’

‘they’

‘they’

‘there is’
‘leave’

‘for’

‘on, at’
‘towards’
‘before’

‘this’

‘that’

‘certain’

‘this’

‘before’

All attested
The

BB BB BBBbBBB

o
=
o
=

pron
pron
con
con
adv
dem
num
particle

adj
dem
dem
pron
pron
adv
v
prep
prep
prep
prep
dem
dem
indef
dem

prep

* The percentage 19.3% includes words in a tone minimal pair of the same word category and words in a tone minimal
pair of different word categories, but only counts each word once regardless of how many minimal pairs

(triplets/quadrulplets) it is found in.

minimal pair, of which there is an additional significant number.

The percentage does not include words that are homonyms of words in a tone
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H-[HL]

H-ML
H-MH

H-LM
M-L

M-[HL]

M-[HL]
M-MH
L-[HL]

L-[HL]

b1

gbs

"ba

t5t5

béns

ndﬁ

"ba
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‘day’
‘meat’

‘thing’

‘food, bread’
‘arrow’
‘marriage’
‘fence’
‘buttock’
‘people’

‘big pot’
‘pregnant woman’
‘breast’

‘body’

‘house, hut’
‘wood insect’
‘lock, untie, mix’
‘beat’

‘run’

‘there is, exists’
‘I (imperf.)’

it

‘dig’

‘at
‘big pot’

‘fat’

‘dance’

‘come’

‘meet’

‘tie’

‘leave’

‘stretch’

‘for’

‘on, at’

‘into’

‘towards’

‘for’
‘supervise’
‘wrap’

‘to’

‘into’

‘for’

‘that’

‘wrap’

‘hair’

‘home’

‘thigh’

‘child, son’
‘cow’

‘nose, chaff’
‘wife’

‘eye’

‘mouth, language’
‘wine’

‘death’

‘me, my’

‘you (pl)’
‘almost’

)

< < < BBBBBBBBBBBBBBB

prep
prep
prep
prep

prep
prep
prep

< a
[¢]
=

B BB BBBBBBBB

=
=
o
=

pron
adv

b1
da
d5
da
gbé
gbs
ha
i

18
md
"ba

{56

bond

nda

"ba

‘sing’

‘hide’

‘dig’

‘throw, follow, plant’
‘write’

‘marry’
‘gather’
‘grind’

‘milk, pull up’
‘be good’

‘be alive, save’
‘squeeze’

‘pull down’
‘delay’

‘be around’
‘father’s sister’
‘ready’

‘later’

‘lay down’
‘go, visit’
‘make ladder’
‘our’

‘pull down’
‘our’

‘so that, in order to’
‘long, forever’
‘snake’

‘there’
‘grandparent’
‘wine’

‘you (ply’
“footprint’
‘head’

‘eye’

‘back’
‘because’
‘father’s sister’
‘their’

‘bite, cut’
‘break, search, weave’
‘ready’

‘beat’

‘spear’
‘smoke’
‘shoots’

‘lay down’
‘marry’

‘push’

“fish, catch’
‘see, find’
‘break, search, weave’

‘throw, scatter, be sick’

‘squeeze’
‘die’

‘go, visit’
‘play’

‘be able’

10
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hd ‘four’ num h3 “fish, catch’ v
ya plural marker particle | ya ‘skin’ v
65 “footprint’ n 65 ‘ready’ adv
fa ‘wife’ n fa ‘later’ adv
65 ‘because’ con 65 ‘ready’ adv
L-HMH b ‘dress’ n Jold ‘say’ v
[HL]-ML 1¢ ‘be good’ v It ‘slowly’ adv
1€ ‘our’ pron 1 ‘slowly’ adv
[HL]-MH ki ‘beat’ \% Ki ‘stool’ n
kskd  ‘hatch’ v kdkd  ‘maize stock’ n
pi ‘be tall’ \% pi ‘bamboo’ n
kdkd  ‘circling wind’ n kdaks  ‘lead’ \%
mé ‘their’ pron mg ‘spear’ n
[HL]-LM da ‘hide’ \% da ‘grandparent’ n
HM-MH ™bila  ‘possibly’ adv Tbila  ‘elastic’ n
MH-LHL kodi  ‘if, when’ con kudi  ‘be like’ adv
LM-[HL] bi ‘place’ n bl ‘smoke’ v

75.4% (86/114) of minimal pairs in different word categories involve a verb. Because this
percentage is so high, an orthographic spelling rule of underlining the first root vowel of verbs is
an effective way to distinguish many of these minimal pairs in writing, as discussed in section 8.

4.4 Tone distribution

Tone distribution in monomorphemic CV nouns is given in (20). There are no attested CV nouns
with HM, M, ML, or LH tone. There are however, adverbs with ML tone such as £pé ‘forever’
that contrast with the adverbs £pé (L)‘again’ and /& (HL) ‘later’.

(20) Tone distribution in CV nouns
H M L
da ‘meat’ --- bi ‘dog

>

-

pi ‘bamboo’ | --- ---
- da ‘grandparent’ | ha ‘cow’

-z T

Tone distribution in monomorphemic CVCV nouns is given in (21). There are no CVCV nouns
with M,L tone’. There are however, CVCV verbs with M,L tone such as ¢g”di ‘be poor’ that
contrast with the verbs f£g€ (M,M) ‘hear’ and fgn4 (M,H) ‘be malnourished’.

(21) Tone distribution in CVCV nouns

H M L
H | pdrd ‘poison’ | mapa  ‘sorghum type’ gba"da  ‘cassava’
M | "bayd ‘wing’ cere ‘star’ ---
L | kabi ‘rope’ 103l ‘flour’ "bala ‘song’

Although High tone follows Low in CVCV nouns such as in k467 (L,H)‘rope’, High is not allowed
following Low tone on the same syllable. Rather, the High and Mid tone contrast is neutralized in
this environment, such as in di (LM) ‘grandparent’.

So, there is the High tone constraint of (22).

(22) High tone constraint
High tone does not surface following Low on the same syllable.

3 M,L tone was elicited in Auka ‘skin of cow’, foko ‘baby carrier’, “yara ‘ant’, ﬁg’l?a"da ‘whip’.  However, the tone of
these words was not yet compared and contrasted with CVCV nouns of other tone melodies.
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We now discuss morphophonology of 'BEli.  All sound alternations across morpheme boundaries
involve either [ + ATR] spreading or tone changes. We first look at [ATR] changes and then tone
changes. For further explanation of 'B&li morphology and syntax, see the 'Béli' Grammar Book
(Gideon et al. 2013).

5. [ATR] morphophonology

As stated by the rule of (23), [+ ATR] spreading is to the left in words to prefixes. There are no
attested suffixes in 'Béli.

(23) [+ ATR] leftward spreading rule
[+ ATR] quality spreads to the left from roots to prefixes in words,
to vowels unspecified for [ATR].

As shown in (24), there are 3 inflectional verb prefixes, 3 derivational noun preffixes, and 1
derivational adjective prefix where this rule applies.

When the perfective pronoun prefix 4- ‘he, they’ attaches to verbs with [ + ATR] vowels, it
becomes the [ + ATR] vowel &-.

(24) -ATR] Vowels [+ ATR] Vowels
bé ‘want, love’ | a-bé ‘he wanted” | hé ‘open’ 3-hé ‘he opened’
5 ‘say, tell’ a4 ‘he said’ gbé  ‘laugh’ 3-gb6  ‘he laughed’
li  ‘lock’ a-lf  ‘he locked” | nf ‘dream’ d-ni ‘he dreamt’
cG  ‘fall, drop’ a-c6  ‘he fell’ di  ‘cry, want’ | 3-dd  ‘he cried’

When the verbal noun prefix md- attaches to verbs with [ + ATR] vowels, it becomes the [ + ATR]
prefix mir.

(25) [-ATR] Vowels [+ ATR] Vowels
bé ‘want, love’ | mU-bé ‘wanting’ | hé  ‘open’ mu-hé ‘opening’
35 ‘say, tell’ md-j5  ‘saying’ | gb6é ‘laugh’ mi-gbé  ‘laughing’
Ii  ‘lock’ mi-li ‘locking’ | pi ‘dream’ mu-ni ‘dreaming’
c6  ‘fall, drop’ miy-c6  ‘falling’ di  ‘cry, want’ | mu-dd ‘crying’

When the subordinate prefix ko- attaches to verbs with [ + ATR] vowels, it becomes the [ + ATR]
prefix ki

(26) [-ATR] Vowels [+ ATR] Vowels
bé ‘want, love’ | ko-bé ‘wanting’ | hé ‘open’ ku-hé ‘opening’
5 ‘say, tell ko-j5  ‘saying’ gbé  ‘laugh’ ki-gb6  ‘laughing’
If  ‘lock’ k-1 ‘locking’ | nf ‘dream’ ku-ni ‘dreaming’

cG  ‘fall, drop’ kU-c6  ‘falling’ di  ‘cry, want’ | ku-dd  ‘crying’

The noun derivational prefix d3- is from the noun @3 ‘head’ and the derivational prefix dgis from
the noun @5 ‘on, at’.  When either of these prefixes attach to words with [ + ATR] vowels, they
becomes [+ ATR] do- or do.

(28) Root Derived Word
-ATR hayft ‘sand’ dd-hayt ‘land, region’
be ‘house’ dd-6¢ ‘village’
kd ‘eye’ ds-kd ‘in presence (adv)’
+ATR] dili ‘shadow’ do-dili ‘spirit’
rd ‘house, hut’ do-rii ‘roof’
bord  ‘down (adv)’ do-bord ‘world’
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When the noun derivational prefix ma- from ma ‘mother’ attaches to words with [ + ATR] vowels,
it becomes [ + ATR] ms-.

(29) Root Derived Noun
-ATR da ‘grandparent’ ma-da ‘descendent’
hipa ‘gun’ ma-hina ‘trap’
to ‘in-law’ ma-tu ‘mother-in-law’
[+ATR] | kpéri  ‘mulberry tree’ m3-kpéri  ‘horn instrument’
no ‘girl, daughter’ ma-n6 ‘woman’
kugu  ‘surrounding (adv)’ ma-ki’gli  ‘manager’

When the noun derivational prefix y# attaches to words with [ + ATR] vowels, it becomes [ + ATR]
yi-.

(30) Root Derived Noun

-ATR naka “field’ yf-naka ‘farmer’
kiya ‘foreigner’ yi-ki34 ‘foreigner, gentile’
bélé ‘news’ yi-6€1¢ ‘messenger’
ddmdga  ‘border’ yf-ddmsgd  ‘neighbour’
buby ‘old (adj)’ yi-bGbT ‘elder’

[+ ATR] | beti ‘cheating (adv)’ | yi-beti ‘cheater, hypocrite’
taru ‘rub (v)’ yi-turd ‘government official’

When the adjective derivational prefix b from b& ‘who, which’ attaches to words with [+ ATR]
vowels, it becomes [ + ATR] bii-.

(€2))] Root Derived Adjective

-ATR rd ‘smear, amaze’ bg-ra ‘amazing’
1€ ‘be good’ bu-le ‘good’
nmi ‘be sweet’ bg-nmi ‘healthy’
wd ‘be far, long’ bG-wd ‘distant’
do ‘like, be’ bi-dU ‘having’

+ATR] di ‘be cold’ bu-di ‘peaceful’
Mobeni ‘very (adv)’ bu-"gbeni ‘very big’

Passive/reflexive verbs are verb phrases consisting of the verb root followed by the noun %gd
‘body, self”. When this noun follows verbs with [ + ATR] vowels, it remains [-ATR] - %g6 and the
[+ ATR] spreading rule does not apply. [check vowels and tone of all data of (27)].°

27 -ATR] Vowels [+ATR] Vowels
bé ‘want, love’ | bé °gG ‘is wanted” | hé  ‘open’ hé g6 ‘is opened’
15 ‘say, tell’ j5 g6  ‘is said’ gbé  ‘laugh’ gb6 g6 ‘is laughed’
li  ‘lock’ lt9g6  ‘islocked” |pi  ‘dream’ pi®g6  ‘is dreamed’

cG ‘fall, drop” | cG g0 ‘is dropped’ | di  ‘cry, want’ | dG 9g6  ‘is wanted’
6. Tone morphophonology

We now look at tone changes across word and morpheme boundaries. First we discuss changes in
tone for nouns, verbs, and pronouns in relation to other words (6.1-6.3). Then we look at the tone
of derived prepositions in relation to the tone of corresponding nouns they were derived from, and
the tone of relative connectors in relation to the tone of corresponding demonstratives (6.4-6.5).
After looking at the unique tone of the continuous particle ka (6.6), we then discuss tone changes

% The noun g0 ‘body, self” is not analyzed as a bound morpheme to the verb because prepositions can occur between the
passive/reflexive verb and the noun %g¢ ‘body, self’ (ye o ga %gd ‘you (pl) say to yourself’) [check if the same reflexive

verb can be used with the same pronoun both with and without a preposition]
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Then tone changes in derived verbs, nouns, and

Finally, we mention the attested grammatical tone (6.9).

There are few changes in word tone as a result of the tone of surrounding words.
tone of nouns, verbs, and pronouns is sometimes altered in word-initial or word-final position of a

clause or phrase.

[Inconclusive evidence in the rest of the paper.

Each tone melody of disyllabic nouns is listed under various frames in (32-33).
elicited in the frames preceding initial Low, Mid, and High tone of numbers and following Low
No change in tone on nouns has been found depending on the tone of the numbers

tone of verbs.

However, the

Need more data]

The nouns were

or verbs.

(32) Tone of nouns preceding Low, Mid, and High tone
Root  Noun __ mota ___ k35 _____yUo
tone  in isolation  ‘three X’ ‘one X’ ‘two X’
H nird nird ndrd nord ‘poison’
M cere cere cere cere ‘star’
L "bala "bala "bala Mbala ‘song’
HL | gba"da gba"da gbanda gbd"da | ‘cassava’
MH | ™baya Tbaya Tbaya Tbaya ‘wing’
LM | rosu roju roju roji “flour’
LH kabf kabf kabf kabf ‘rope’

(33) Tone of nouns following Low, Mid, and High tone
Root | Noun 32 abe yo
tone | in isolation | ‘he saw X’ | ‘he gave X’ | ‘he showed X’

[check all] [check all]

H nded ndrd nird nérd ‘poison’
M cere cere cere cere ‘star’
L "bala "bala "bala "bala ‘song’
HL | gba"da gba"da gbada gbanda ‘cassava’
MH | ™baya Tbaya Tbaya Tbaya ‘wing’
LM | roju roji roji roji “flour’
LH | kabf kabf kabf kabf ‘rope’

However, Low tone of nouns at the end of a clause are raised to Mid as shown in bold. [or this
could be an effect of the preceding pronoun; check with more data]

(34) Tone of nouns following prepositions

Root tone | Noun in isolation | 3fF 65____ a4 7go ____

‘he ran for X’ ‘he ran to X’
H nard ‘poison’ | ndrd ‘poison’ | pdrd ‘poison’
M cere ‘star’ cere ‘star’ cere ‘star’
L Mbala  ‘song’ Tbala ‘song’ Mbala  ‘song’
HL gba"da “‘cassava’ | gba"da ‘cassava’ | gba"da ‘cassava’
MH Tbaya  ‘wing’ Tbaya ‘wing’ Tbayd ‘wing’
LM roju ‘flour’ rojl ‘flour’ rojli “flour’
LH kabft ‘rope’ kabr (error?)  ‘rope’ kabft ‘rope’

6.2 Tone alternations of verbs

Little change in tone on verbs has been found regardless of the tone of preceding or following

words.

However, verbs with HL tone melody (either CV or CVCV) in isolation have Low tone

when in a phrase or clause, regardless of the tone of surrounding words. For this reason, they are
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analyzed as having underlying Low tone, and have an added initial High tone in imperative (imp.)
form, which can be said in isolation. Other verbs are analyzed to have the same underlying tone
as the surface tone in isolation. The examples of verbs in frames of (35-36) support the claim of
the underlying tone melodies listed, in that there is little change of tone.

(35) Tone of verbs following Low, Mid, High tone
Root Imp. Imperf. in Imperf. in Imperf. in
tone (root) b0go__ hoddo céré____ hodo mdcd ____ hodd
‘thief X husband’ ‘star X husband’ ‘rhino X husband’

CcvV H da da da da ‘tie’
M co co cO co ‘build’
L[HL] | ca ca ca ca ‘put’

CVvCvV | M tege | tege tege tege ‘hear’
L[HL] | thmi | tomi tdmi tdmi ‘disturb’
HM kéle | kélE (?) kélg (?) kélg (?) ‘choose’
ML 16dd | 1odd (?) 15dd> (?) 16dd (?) ‘surround’
MH ciki ciki ciki ciki ‘accuse’
LH terf tect (error ?) tect (error ?) tert (error ?) ‘be against’

[Not sure why ca ‘put’ and tami ‘disturb’ in (36), both with underlying L tone melody, surface with
initial Mid tone.]

(36) Tone of verbs preceding Low, Mid, High tone.

Root Imp. | Imperf. in Imperf. in Imperf. in
tone (root) | mdcd ____ hod0 | mdcd ____ céré | mdcd hégbé
‘rhino X husband’ | ‘rhino X star’ ‘rhino X rat’
CcvV H da da da da ‘tie’
M co co Iy cU ‘build’
L[HL] |ca ca ca ca ‘put’
CVvCV | M tege | tege tege tege ‘hear’
L [HL] | tdmi | tomi tdmi tdmi ‘disturb’
HM kélg kéle (?) kélg (?) kélg (?) ‘choose’
ML Iodd> | 1odd (?) 15dd> (?) 15dd (?) ‘surround’
MH ciki ciki ciki ciki ‘accuse’
LH tert tecf (error ?) tert (error ?) teci (error ?) ‘be against’

There may be a Low tone raising rule that has the following or a different application.

(37) Morphological Low raising
Low tone is raised to Mid tone at a morpheme boundary when
following Low tone and preceding High tone.

Verbs with Low tone are raised to Mid in the frame of (38) following Low and preceding High.

(38) Tone of verbs following Low and preceding High

Root Imp. | Imperf. in
tone (root) | bogo____ hégbé
‘thief X rat’
(A% H da da ‘tie’
M cO cO ‘build’
L[HL] | ca ca ‘put’
CVCvV | M tege tege ‘hear’
L[HL] | tdmi | t3mi ‘disturb’
HM kélg kéle (?) ‘choose’
ML 15d5 1ods (?) ‘surround’
MH ciki ciki ‘accuse’
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| LH | tert | tert (error ?)

‘be against’

Tone of verbs is mostly not affected by the tone of preceding particles--continuous ka, relative
connector bG ‘who, which, that’, and tf ‘will surely’. Examples (39-41) further support the claim
of the underlying tone melodies listed. The tone of the continuous particle ka (with no underlying
tone) changes according to the tone of surrounding words. See further examples with ka in (50).

39) Tone of verbs following continuous particle ka
in the frame yikoli d3 ‘person continues to X something’
Root tone | Command (root) Continuous
(O\Y H da ‘tie’ ka da ‘tying’
M co ‘build’ ka cG ‘building’
L [HL] ca ‘put’ ka ca ‘putting’
CVCV | M tegé  ‘hear’ ka tege ‘hearing’
L [HL] tdmi  ‘disturb’ ka tomi ‘disturbing’
HM kélg  ‘choose’ ka kéle (?)  ‘choosing’
ML 156dd  ‘surround’ kalodd (?) ‘surrounding’
MH ciki  ‘accuse’ ka ciki ‘accusing’
LH teef  ‘be against” | k& terf ‘being against’

The relative clause connector b (H) ‘who, which, that” becomes Mid following Low. However,
if the initial tone of the word following b4 is underlyingly Mid, the High tone of b& is
downstepped (b*3) to be between High and Mid, and the register of all other words in the phrase is
shifted down by a similar half step. [check this with more data]

(40) Tone of verbs in relative clause following b ‘who, which, that’
in the frame m3rs 63"dz ‘lion that X there’
Root tone | Command (root) Subordinate
Ccv H da ‘tie’ bs da ‘ties’
M cU ‘build’ b*G cG ‘builds’
L [HL] ca ‘put’ bs ca ‘puts’
CVCV | M tégé  ‘hear’ b's tege ‘hears’
L [HL] tdmi  “disturb’ bs tdmi ‘disturbs’
HM kéle  ‘choose’ bs kélg  (?) ‘chooses’
ML 16dd  ‘surround’ b'6 16dd (?)  ‘surrounds’
MH ciki  ‘accuse’ b ciki ‘accuses’
LH terf  ‘be against’ | bO tért ‘is against’

In the phrase of (41), Low tone on verbs is raised to Mid, probably because the verbs are at the end
of the clause [check with more data].

(41) Tone of verbs following future certainty particle 7 (HM) ‘will surely’

in the frame y7 ‘you (sg) will surely X’
Root tone Command (root) Subordinate
CcvV H da ‘tie’ fida ‘tie’
M cU ‘build’ ti cO ‘build’
L [HL] ca ‘put’ tica ‘put’
CVvCV | M teégé  ‘hear’ ti tege ‘hear’
L [HL] tdmi  ‘disturb’ tf t3mi ‘disturb’
HM kéle  ‘choose’ i kéle (?) ‘choose’
ML 16d5  ‘surround’ tilods (?) ‘surround’
MH ciki ‘accuse’ tf ciki ‘accuse’
LH tert ‘be against’ ti terf ‘be against’

6.3 Tone of pronouns
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In '"BEli, there four sets of pronouns that differ in some person or number forms by either their
segments or tone.

(42)

Pronouns

Subject Perfective Subject Imperfective Object Possessor

mo H ma H ma L |ma L Is
yi H yi H yi L |gi L 2s
a- L ng L ng L |mé6 HL |3s
i€ L 1€ L 1€ L |IE HL | 1p
ye L ye L ye Ljge L 2p
a-..nl L..L | meéng L méng L |mé HL |3p

There are two sets of subject pronouns according to whether the verb is imperfective or perfective.

Both sets are shown in (43-44) in clause-initial and non-clause-initial positions.

As shown in

bold, Low tone of some subject pronouns in clause-initial position of some clauses is raised to Mid

tone.

(43)

(44)

Similarly, object pronouns are shown in (45) in clause-final and non-clause final positions.
tone of some object pronouns in clause-final position is raised to Mid tone.
(last frame of (45)), the tone rises from Low to Mid on the final syllable of all pronouns.

Subject imperfective pronouns

kidr a/a d3, __ _kimorm |___kawadj

_ ka "b¢ ‘X am rich’ ‘X continues

‘if he saw something, to know something’

X continues to fight’

mé ma ma ka wa Is

yi yi yi ka wa 2s

ng ng nE ka wa 3s

1€ 1€ € ka wa Ip

ye ye yE ka wa 2p
meng meng meng ka wa 3p
Subject perfective pronouns

kidi _ d3, ___dods __beds |___wads

né k3 Tbé ‘X beat ‘X gave ‘X knew

‘if X saw something, something’ something’” | something’

he continues to fight’

mo fa ms doé (error?) | mo b ms wa Is
yi fa yi do yi b& yi wa 2s
a-fa 3-do J-6¢8 d-wa 3s
¥ fa € do 1€ B e wa 1p
ye fa yE do ye b¢ y&€ wa 2p
a-fa dd ni 9-d6 ni 9-6€ ni d-wa 3p

The

preposition nf ‘with’ introduces the noun phrase consisting of these object pronouns.

(45)

Object pronouns

Low
In the passive clause

a-bé yikoly tmr 1 yikoln kido | mirtkd | ané%gdnf____

‘he doesn’t want person | ‘person continues | ‘rich am X’ ‘it is finished with me’
continue to ask X’ to beat X’

ma ma ma nf ma Is
yi yi yi ni=yi 2s
ng ng né ni=ng 3s
i€ i€ i€ ni=3& Ip
ye y€ Y€ ni=yg 2p
meng meng meng nf méng 3p
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Low tone of

some possessor pronouns in clause-final position of the reflexive clause (last frame of (46)) is

raised to Mid tone.
body-part noun rJ ‘back’.

preposition rJ ‘on, towards’ of (46) introduces possessor pronouns.

The preposition r& ‘on, towards’ in the third frame of (46) is derived from the

This is further discussed in the following section on prepositions.
Whereas the non-derived preposition nf ‘with’ in (45) introduces object pronouns, the derived

retains the noun-like quality of being possessed.

(46) Possessor pronouns

3-bé ma"i ks __ tf

‘he doesn’t want

nate 3-ma do dj__
‘when they go arrive

3-bé yikolt bo fii rG__
i

This derived preposition

‘I said to __ body
(lit. X’s self)’

(anyone) to X’ ‘he doesn’t want person

seeing X’s eyes’ (lit. X’s head) that steps on X’

ma ma ma ms 35 ga="%goma | Is
gl gl gl yi 3 ga="g0 gI 2s
m{ mo mdo a-13 ga="gs md 3s
1€ 1& 1& &5 ga="g0 I Ip
gt gt gt ye 35 ga="g0 g€ 2p
mé mé mé a-15 ga="go me ni | 3p

Another comparison of object and possessive pronouns following the two types of prepositions is
shown in (47).

(47) Object pronouns following Possessor pronouns following
non-derived preposition g4 ‘to’ derived preposition rJ ‘on, towards’
Déré ma 6E brga 3-bé ylkoli bG i ro____ 11
‘chief went to give place to X’ ‘he doesn’t want person that steps on X’
ga ma r0 ma
ge=yi o gi
ge=ng o m{
ge =3¢ 1o 18
geé =yt ro g
ga méng 0 mé

6.4 Tone of prepositions

The prepositions of (48) can be analyzed to have derived from nouns, mostly from body-part
nouns. Most have a change in tone from the corresponding noun. All such prepositions are
grammatically distinct from their corresponding noun in that they are required to introduce a noun
phrase, whereas nouns have no such requirement. However, as seen in the previous section,
prepositions derived from nouns introduce possessive pronouns, whereas non-derived prepositions
introduce object pronouns. In this way, derived prepositions retain the noun-like quality of being

possessed.
(48) Tone of derived prepositions and corresponding nouns
Root | Noun in isolation afa____ b3'da ama yikol
tone ‘he saw X there’ ‘he went X person’
H 920 ‘body’ 920 ‘body’ 990 ‘at’
L kpa ‘mouth’ kpa ‘mouth’ kpa ‘to’
65 ‘footprint’ 65 ‘footprint’ 65 “for’
ds ‘head’ dd ‘head’ ds ‘on’
kd ‘eye’ kd ‘eye’ k3 ‘into’
o ‘back’ o ‘back’ o ‘towards’
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mi ‘stomach’ mi ‘stomach’ m1’ ‘in’

na (?) ‘center of hand’ | na (?) ‘center of hand’ | na ‘before’
HL hald ‘buttock, tail’ hald ‘buttock, tail’ h315 ‘under’

hsgd  ‘back’ hsgd  ‘back’ h3g5 (?) ‘behind’

As seen in (48), prepositions derived from nouns often have different tone than that of the original
noun. An orthographic spelling rule of using hyphens to mark prepositions is an effective way to
distinguish these tone minimal pairs in writing, as discussed in section 8.

6.5 Tone of relative connectors and demonstratives

The relative clause connectors of (49) can be analyzed to have derived from demonstratives, or
vice versa. They differ in tone and in grammatical function. The relative connectors have High
tone whereas the corresponding demonstratives have Low tone. Relative connectors introduce a
clause or phrase that describes or identifies the head noun, whereas demonstratives alone identify
the head noun without introducing a clause or phrase.

(49) Relative clause connector tone and demonstrative tone

Dem. | na | bina bolé do. “There is this good place.’

Rel. | nd | bi nd ddhayi na ka ru™beki tene ‘Place that is this region called Rumbek
ga=3010 nu ne "dawa remains to Dinkas.’

Dem. | bo | yikolu bd ki yi ‘That person is coming.’

Rel. | bg | yikolu b ™bé ka yi ‘A person who is brave is coming.’

Dem. |t& | d5tekdyl ‘That thing is coming.’

Rel. | té¢ | d5 té mU g5 nier te "dawa “The thing that I hate this is it.’

As discussed in section 8, an orthographic spelling rule of using commas to mark connectors is an
effective way to distinguish these tone minimal pairs in writing.

6.6 Tone of the continuous particle kg

The continuous particle ka seems to take the tone or be affected by the tone of both the previous
and following word. [More data is needed for a more specific prediction of the tone alternations
on ka.]

(50) Tone of continuous particle ka (no underlying tone) before High, Mid, and Low tone

__ kadods __ _kabeds __ kawids

‘X continues ‘X continues ‘X continues

to beat something’ to give something’ to know something’

ma ka dé ma ki 68 mé ka wa Is
yi ka do yi ka b6 yi ka wa 2s
ng ka do ng ka 6 ng ka wa 3s
€ ka do 3€ ka b& ¥€ ka wa 1p
y€ ka do y€ ka 68 yE ka wa 2p
mene ka do mene ka b€ mene ka wa 3p

6.7 Tone of inflected verbs

As shown in (51), tone of verbs is mostly not affected by the tone of prefixes—the perfective 4-
‘he, they’, verbal noun md-, and subordinate k0- Examples in frames of (51) further support the
claims of the underlying tone melodies listed.

(51) Tone of verbs with perfective pronoun prefix 4- (L) ‘he, they’

7 The preposition mf‘in’ differs from other prepositions derived from nouns in that the vowel changes ([i] in mi

‘stomach’; [1] in mr‘in’), as well as the tone.
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in the frame d3 ni ‘they Xed something’
Root tone | Command (root) Perfective

CvV H da ‘tie’ a-da ‘tied’
M cU ‘build’ a-co ‘built’
L [HL] ci ‘put’ a-ca ‘put’

CVvCvV | M tég€  ‘hear’ a-tege ‘heard’
L [HL] tdmi  ‘disturb’ a-tomi ‘disturbed’
HM kéle  ‘choose’ a-kéle  (?7) ‘chose’
ML 16dd  ‘surround’ a-1odd (?) ‘surrounded’
MH ciki  ‘accuse’ a-ciki ‘accused’
LH teef  ‘be against’ | a-técf (error?)  ‘was against’

The verbal noun prefix md- may have underlying Low tone that is raised to Mid following High

tone except when followed by verb-initial Low tone.

(52) Tone of verbs with verbal noun prefix mo- (L)

in the frame k4

mJ ‘he Xed (lit. is his Xing)’

Root tone | Command (root) Verbal noun
CcvV H da ‘tie’ mdo-da ‘tying’
M c0 ‘build’ mds-cU ‘building’
L ca ‘put’ my-ca ‘putting’
CVCvV | M tegé  ‘hear’ mo-tege ‘hearing’
L [HL] tdmi  ‘disturb’ mU-tdmi ‘disturbing’
HM kéle  ‘choose’ mo-kélE  (?7)  ‘choosing’
ML 156dd  ‘surround’ mo-16dd (?)  ‘surrounding’
MH ciki  ‘accuse’ mo-ciki ‘accusing’
LH teef  ‘be against’ | mU-tert ‘being against’

The subordinate prefix ki- may have underlying Low tone that is raised to Mid following High

tone except when followed by verb-initial Low tone.

(53)

Tone of verbs with subordinate prefix ko- (L)

in the frame yikoli md pivd

65"da ‘person went out Xing there’

Root tone | Command (root) Subordinate
Ccv H da ‘tie’ ko-da ‘tying’
M cO ‘build’ kG-cG ‘building’
L [HL] ca ‘put’ ki-ca ‘putting’
CVCV | M teége  ‘hear’ ko-tege ‘hearing’
L [HL] tdmi  ‘disturb’ kU-tomi ‘disturbing’
HM kélge  ‘choose’ ko-kéle  (?)  ‘choosing’
ML 16dd  ‘surround’ ko-16dd (?)  ‘surrounding’
MH ciki  ‘accuse’ ko-ciki ‘accusing’
LH terf  ‘be against” | ko-terf ‘being against’

6.8 Tone of derived words

Tone in derived words is much less predictable than in roots with attached inflectional morphemes
or in roots surrounded by words of various tones. The tone in derived verbs appears to be mostly
tone replacement. The tone in derived nouns and adjectives sometimes follows tone rules, but
often not.

Repetitive verbs indicate the action is done more than once, done to more than one object, or have
some other similar meaning as the verb root they are derived from. Repetitive verbs copy the first
consonant and vowel of the root verb they are derived from, and so have the prefix CV- As
shown in (54), the tone of such verbs is not predictable except by several surface tone choices from
certain underlying root tones. There can be MH repetitive tone from root L, H, or M tone.



'Béli Phonology March 2013 21

There can be HL repetitive tone from root H or L root tone. H root tone can result in M or HM
repetitive tone.

(54)  Tone of verbs with repetitive prefix CV-in command form (isolation)

Root Repetitive Command (root) Repetitive command

tone tone

L [HL] MH My ‘carry’ M-y ‘gather’
9gG  ‘pull down’ 9gG-2g0 ‘pick with stick’
iR ‘compare’ -5 “try, test, teach’
k5 ‘search’ k3-k3 ‘lead’
dg ‘pull, lead’ de-dé ‘recede, reduce’
ki ‘watch, guard’ ki-ki ‘keep’

H MH i€ ‘arrange’ &€ ‘prepare, create’
di ‘reach, arrive’ di-di ‘pick’
"di  ‘be ripe’ ndr-"di ‘be wise’
ta ‘step’ ta-ta ‘stand on’

M MH VE ‘stretch’ yE-y€ ‘stretch repetitively’
g5 ‘sit, remain’ 23-g ‘sweep’

L [HL] yéa ‘be angry, hate’ ya-ya ‘shake, wave’

né “finish’ né-ne¢ ‘test’
) ‘leave’ 5-1d ‘be around, turn’

L [HL] |L[HL] k5 ‘break’ k3-kd ‘hatch’

H M 1é ‘soar, fly’ 1e-1e ‘slope’

H HM Ii ‘peel, love’ li-1i ‘scatter’

Passive/reflexive verbs add the word %g& ‘body, self” to form derived verb phrases with similar
meaning as the verb root by itself. Roots with H tone can form passive/reflexive verb phrases
with H or MH tone. Roots with L tone can form passive/reflexive verb phrases with MH or
HM,H tone.

(55) Tone of verbs with passive/reflexive word %g& ‘body, self” in command form (isolation)

Root Passive Command (root) Passive/reflexive command

tone tone

H H ja ‘tear’ ja g6 ‘be burst, broken’
né “finish’ né °gs ‘be finished’

H MH da ‘tie’ da g6 ‘be tied, tie self’
kpé ‘dance’ kpe "go ‘be untied’

L [HL] MH nj ‘make, do’ n3 °gG ‘happen’

L [HL] HM,H r0 ‘mix’ r0 gl ‘be anxious’

In some derived nouns, the lowering rule of (56) applies. [It is not known when it applies and
when it doesn’t as it seems unpredictable with the current data.]

(56) Morphological High lowering
High tone lowers to Mid following a Low tone prefix in some derived nouns.

Nouns can be derived from various prefixes--di- (L) from d5 ‘head’, d3- (M) from d5 ‘on, at’, m4-
(L) from ma ‘mother’, and y7/~ (H) similar to yikolir ‘person’. The tone changes in derived nouns

are shown in (57-60) in bold. Most of the tonal changes are Low tone raised to Mid, or High tone
lowered to Mid following Low. However, there are other changes that cannot be explained.

(57) Tone of derived nouns with prefix do-

Root tone | Root | Derived Noun
dj- (L) from d5 ‘head’ H ra ‘house, hut’ do-rt ‘roof’
hayi  ‘sand’ dd>-hdyi  ‘land, region’
L be ‘house’ dd>-68 ‘village’
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HL | dili  ‘shadow’ | do-dili  “spirit’
ds- M)from d5 ‘on, at” | H ko ‘seed’ d3-ks ‘descendent’
gutd  ‘tree’ dd-guti  ‘back’
M bordo ‘down (adv)’ | do-boco  “world’
L kd ‘eye’ da-kd ‘in presence (adv)’
(58) Tone of derived nouns with prefix ma«L) from ma4 ‘mother’
Root tone | Root Derived Noun
H noé ‘girl, daughter’ | md-n6 ‘woman’
H kpéri  ‘mulberry tree’ | md-kpéri  ‘horn instrument’
HL to ‘in-law’ ma-to ‘mother-in-law’
hipa  ‘gun’ ma-hipa  ‘trap’
HM tidd ‘ahead (adv)’ ma-tidd ‘leader’
LM da ‘grandparent’ ma-da ‘descendent’
(59) Tone of derived nouns with prefix yiH) similar to yikoli ‘person’

Root tone Root Derived Noun
H bElE ‘news’ yi-bélé ‘messenger’
naka ‘field’ yi-naka ‘farmer’
L by ‘important (adj)’ yi-bG ‘elder’
bugU ‘thief® yi-6Ug0 ‘thief’
buby ‘old (adj)’ yi-bGbs ‘elder’
HL tirl ‘rub (v)’ yi-tirid ‘government official’
MH taba ‘leprosy’ yi-taba ‘leper’
domogd  ‘border’ yi-ddmoga ‘neighbour’
kija ‘foreigner’ yi-kija ‘foreigner, gentile’
ML bata ‘proud (adj)’ yi-bata ‘proud’
LH beti ‘cheating (adv)’ yi-béti ‘cheater, hypocrite’
tert ‘argue (v)’ yi-tert ‘enemy’

Adjectives can be derived with the prefix bg<H) from the relative connector b ‘who, which’.
There are several tone changes in bold that are not predictable.

(60)  Tone of derived adjectives with prefix bg<H) from b ‘who, which’

Root tone Root Derived Adjective

H di ‘be cold’ budi ‘peaceful’
rd ‘smear, amaze’ bira ‘amazing’
la ‘arrest’ bola ‘naked’

HL do ‘like, be’ bsds ‘having’
wh ‘be far, long’ biwd ‘distant’
nj ‘do, make’ binj ‘fat’
pmi ‘be sweet’ bonmf ‘healthy’
gobe ‘be strong’ biGglbe ‘strong’

L by ‘big (adj)’ bbu ‘old’
Mobeni ‘very (adv)’ bu"gbeni ‘very big’
Mobeni ‘many (adv)’ bu™™gbeéni ‘kingdom (n)’

6.9 Grammatical tone

In 'Béli, grammatical distinctions made only by tone consist of semantically related minimal pairs
There are at least six noun-preposition minimal pairs, three

in two different word categories.

demonstrative-relative connector minimal pairs, and two noun-verb minimal pairs.

functional load for the grammatical tone involving these words.
narrative text with an average of 10 words per line, there were 39 occurances of one of the nouns
or prepostions of (61), that is 27.1% of lines, or 1 in 36 words.
of the demonstratives or relative clause connectors of (62), that is 58.3% of lines, or 1 in 17 words.

There is a high
Specifically, in 144 lines of

There were 84 occurances of one
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(61) Noun-prepositions pairs

Noun | Preposition | Nouns Prepositions
Tone | Tone
L M kpa ‘mouth’ kpa ‘to’
65 ‘footprint’ 63 “for’
dd ‘head’ da ‘on’
kd ‘eye’ k3 ‘into’
U ‘back’ 0 ‘towards’
na (?) ‘center of hand’ | na ‘before’
HL HM h3l3 ‘buttock, tail’ h3l3 ‘under’
hdgd  ‘back’ hdg3 (?)  ‘behind’
(62) Demonstrative-relative connector pairs
Demonstrative | Relative Demonstratives Relative connectors
tone connector
tone
L H na ‘this’ na ‘who, which, that’
bu  ‘that’ bG  ‘who, which, that’
te  ‘that (mentioned before)’ | t€¢  ‘who, which, that’

(63)  Noun-verb pairs

Noun | Verb | Nouns ‘ Verbs

Tone Tone

H HL ‘ gbé  ‘marriage’ | gb¢  ‘marry’
L HL yo ‘death’ yo ‘die’

7. Orthographic symbols

In this section, we list orthography symbols for each phoneme. In the following section, we list
spelling rules in the orthography which deal with distinctions made by tone.

The consonants and vowels of (64) are included in the 'BEli orthography. The symbol for each
phoneme that the 'B€li community has chosen is listed and illustrated in an example word.

(64) IPA symbol | Orthography symbol | IPA Example | Orthography English Gloss
Word Example Word

a Aa akura akora ‘chicken’
a Ai mana manyd ‘antelope’
b Bb bina binya ‘goat’
6 B'b btt "boti ‘monkey’
c Cc cama’ja camanja ‘comb’
d Dd dd do ‘head’
d 'D'd du 'du ‘food’
€ Ee hégbé hegbe ‘rat’
e Eé& cere céré ‘star’
g Gg gina gona ‘axe’
gb Gb gb gba"da gbanda ‘cassava’
h Hh ha ha ‘cow’
I Ii kidi ki'di ‘elephant’
i i kidi ki'di ‘spoon’
} Jj i ji ‘hand’
f 7Y P15 ljolo ‘redbud gazelle’
k Kk kiliru kiliru ‘giraffe’
kp Kp kp kpa kpa ‘mouth’
1 L1 1i6o 1i'bo ‘beehive’
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m Mm mdrd moro ‘lion’

b Mb mb "baga mbaga ‘basket’

n Nn ndkd noko ‘uncle’

d Ndnd "di ndi ‘pot’

g Ng ng Ygthf ngihi “fish’

Ty Nj nj 15 njolo ‘frog’

n Ny ny Nipdds nyipo'do ‘frog’

1 Dy pihi pihi ‘moon’
moh )b nb Mmobald nbala ‘arm’

nm m nm nma nma ‘termite’

U Oo kdma komo ‘hare’

0 06 k6"™gb6 konbo ‘canoe’

o Do kd ko ‘eye’

p Pp padv pa'do “fire’

r Rr fyil ru ‘house, hut’
t Tt timara timara ‘crocodile’
u Uu hiba hu'bu ‘oil’

w Ww warf wari ‘shoe’

y Yy yi yii ‘snake’

There are four tone minimal pairs with the vowel /a/. In the words of (65), the vowel symbol {4}
marks Low tone in order to distinguish the pairs of words.

(65) Aa Ai
IPA Orthography Tone IPA Orthography Tone
"ba mba H ‘breast’ Tba mbi L ‘wine’
ma ma H T ma mi L ‘mother’
mina manya HM ‘sorghum’ mapa manya LL ‘gazelle’
Moba  pba H ‘then (con)’ | ™gba nbi L ‘guest, visitor’

Only the vowel symbol {&} can be used to show Low tone. The vowel symbols {&}, {i}, {6}, {u}
are not used to show Low tone, but are instead used to show [ + ATR] vowel quality. The symbol
{4} only marks Low tone in the four words of (65). Otherwise it marks [ + ATR] vowel quality as
the other symbols with dots and /u/%.

8. Orthographic spelling rules

Although tone has a high functional load, both lexically and grammatically, four spelling rules
disambiguate all of the grammatical load of tone, and about 75% of the lexical load of tone. The
spelling rules in no way mark surface tone or underlying tone melodies. Rather, three rules mark
a grammatical category, and the other rule marks contour tone of words in isolation.’

In section 2.3, we stated that 'Béli has no contrastive vowel length. Because of this, doubled
vowels can be used to distinguish contour tone from level tone in the orthography. As discussed
in 4.2, 72.5% of minimal pairs of the same word category involve a contrast of level tone with

® This system of using umlauts to mark both Low tone and [+ ATR] is not a recommended orthographic strategy. The
only reason it works at all for the 'Béli is because the language developers are so consistent in spelling. They
consistently spell the fours nouns of (65) with the symbol {a} for /a/ with Low tone. However, it could be they are
using the symbol {6} for /o/ with Low tone in a few other words, thus confusing the role of the umlauts on this second
vowel where it should only be used for [+ ATR]. Nevertheless, with further checking and minimal training this
inconsistency should be easily corrected.

° The first suggestion of how to handle tone distinctions in the orthography was to mark all surface High tone, either
with an acute accent or underline of the vowel. In retrospect, this rule would have been quite challenging for writers to
consistently follow, and thankfully, the 'Béli rejected this rule. Special thanks to Christine Waag who attended the first

'Béli grammar awareness workshop and thought up the four current spelling rules to handle distinctions made by tone.
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contour tone. Thus, the rule of (66) from the Reading and Writing 'Béli Book 2 (Gideon et al.
2013: 21) makes effective use of this percentage.

(66) Long Vowel Rule': When the tone of a syllable in a word said by itself is rising or falling,
always write the vowel long (doubled) in that syllable.

The Long Vowel Rule applies regardless if the word having contour tone is in a tone minimal pair
with another word. For the sack of consistency, all syllables with contour tone have doubled
vowels.

In (67), words written in orthographic symbols illustrate the Long Vowel Rule.
(67) Level tone Rising or Falling tone

bi L hair bii LM place
ru H sewclothes (v) |rau HL delay (v)

As discussed in 4.3, 75.4% of minimal pairs of different word categories involve a verb. An
underlined vowel in verbs can distinguish such pairs. The rule of (68) from the Reading and
Writing 'Béli Book 2 (Gideon et al. 2013: 28) makes effective use of the high percentage of verbs
in minimal pairs of different word categories.

(68) Underlined Vowel Rule: Underline the first root vowel of each verb.

(69) Noun Verb
'be L home |'be H follow (v)
ale MH 4e dug (v)

The Underlined Vowel Rule applies regardless if the verb is in a tone minimal pair with another
word; the first root vowel of all verbs is underlined.

As discussed in 6.9 on grammatical tone, 1 in every 36 words of narrative texts is either a noun or
preposition from a noun-preposition tone minimal pair. ~ Such words can be distinguished in
writing by the rule of (70) from the Reading and Writing 'Béli’ Book 2 (Gideon et al. 2013: 32).

(70) Hyphen Rule (page 32): Put a hyphen (-) between all prepositions and following words.

(71)  Noun Preposition
do yikdlu  head of person | do-yikdlu  on person

The Hyphen Rule applies regardless if the preposition is in a tone minimal pair with a noun; all
prepositions are attached to following words with a hyphen.

As discussed in 6.9, 1 in every 17 words of narrative texts is either a demonstrative or relative
connector from a demonstrative-relative connector minimal pair. Such words can be distinguished
in writing by the rule of (72) from the Reading and Writing 'Béli Book 2 (Gideon et al. 2013: 34).

(72) Comma Rule (page 34): Put a comma (,) or period (.) before every connector and at the
end of each relative clause. In addition, if there is more than one connector together, put a
comma after them.

12 Of the four rules, the Long Vowel Rule is by far the most challenging for 'Béli writers to consistently follow, primarily
because it involves hearing the difference between tones. 'BEli speakers are generally not able to correctly label tones of
individual syllables as H, L, HL, etc. However, they are quite accurate at choosing which words have the same tone. So,
by comparing and constrasting the tone of a new word with known tone of common words, or by looking up the new

word in the dictionary, writers have become about 90% accurate in using this rule.



'Béli Phonology March 2013 26
(73) Demonstrative Connector
Yikolu bo ka yi. Yikolu, bo mbe, ka yi.
That person is coming. | A person, who is brave, is coming.
Di-'bonda naka, jét€yi bo vi, . . .
Then from there, that hyena came, . . .

The Comma Rule applies regardless if the connector is in a tone minimal pair with a
demonstrative; all connectors (not just relative clause connectors) are preceded with a comma or
period.

8. Summary

'Béli has 28 consonant phonemes that occur in both word-initial and intervocalic environments.
There are 9 vowel phonemes, where [9] is an allophone of /a/, only occurring along with other
[+ ATR] vowels in words. Two non-equivalent non-high vowels do not occur in adjacent
syllables of roots, but high vowels occur with all vowels in adjacent syllables of roots. Nearly
every syllable of every word is CV. [+ ATR] quality spreads to prefixes from roots in words.

The functional load of tone is very high, both lexically and grammatically. Although 9.7% of
words are in a tone minimal pair of the same word category, and 19.7% of words are in a tone
minimal pair of a different word category, there are no tone minimal triplets giving evidence of
three underlying level tones. Nevertheless, there are seven contrastive tone melodies in CVCV
nouns (five of these melodies have at least 12 monomorphemic nouns), and six contrastive tone
melodies in CVCV verbs. This is more than enough melodies for sufficient evidence of three
underlying level tones. Further, the tonal alternations, although not always predictable with the
current data, also support the claim of three underlying level tones.

The 'Béli community has chosen four spelling rules which mark grammatical category and contour
tone rather than mark surface tone or underlying tone. These rules efficiently disambiguate 75%
of lexical tone distinctions and all grammatical tone distinctions.
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