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Mundari Mid-Vowel Raising in [ATR] Harmony and other Phonology
Timothy M. Stirtz

0. Introduction

Mundari (Mandari, Chir, Kir; ethnologue code [mqu]) is an Eastern Nilotic, Eastern Sudanic, Nilo-
Saharan language. It is related to Bari, Kuku, and Kakwa. These have a mutual-inteligibility
percentage with Mundari high enough to be considered by some to be dialects of the same
language. The Ethnologue lists the lexical similarity of Mundari to be 71% with Bari, 66% with
Kuku, and 61% with Kakwa (Lewis et al. 2013). There may be approximately 70,000 speakers of
Mundari who live on both sides of the Nile in Terakeka county, north of Juba in South Sudan.

This paper describes phonological features of Mundari', with special emphasis on [ATR] vowel
harmony and [-ATR] mid vowels that are raised to [ + ATR] high vowels through [ + ATR]
spreading. The analysis is based on about 1500 words collected in grammar awareness workshops
in Juba, South Sudan. The workshops were conducted in May 2012 and May 2013 for Mundari
speakers from Tarakeka. Although all words were checked for vowel quality, only approximately
200 nouns and 100 verbs were checked for tone by comparison and constrast. Thus, the tone of
some of the words in this paper was not elicited, and as a result is left unmarked. For a complete
list of words, see the Mundari Dictionary (Wani and Goke 2013).

I first discuss consonant and vowel phonemes, showing contrastive pairs and their distribution in
sections 1-2. I discuss syllable structure and interpretation of ambiguous segments in 3. After
describing some tone features in 4, I discuss various morphological processes in 5-8, the most
extensive of which is [ATR] harmony in 8. Throughout these sections, comparisons are made
between the related languages Bari, Kuku, and Kakwa and Mundari—particularly regarding vowel
harmony. The related languages help to explain how Mundari may have arrived at various pairs of
affixes which can synchonically be analyzed as being morphologically distinct. Finally in 9, I
compare [-ATR] mid vowel raising in Mundari with that of Laru and Fur—the only other
languages where it has been documented so far.

1. Consonants
The 19 consonant phonemes of Table 1 are found in Mundari.

Table 1: Consonant phonemes

Labial | Alveolar | Palatal | Velar | Glottal
Voiceless plosives p t k ?
Voiced plosives b d 1 g
Implosive d
Fricative s
Nasals m n n 1
Approximants W r, 1 y
Implosive approximant f

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/.The symbol /f/ is used for the palatal implosive approximant as
there is no IPA or non-IPA symbol available for this unique phoneme.

In Table 2, Mundari phonemes are shown in comparision with those of the related languages Bari,
Kuku, and Kakwa. Unlike the other three languages, Mundari does not have a labial implosive /6/.
Nor does it have any labial-velars, such as /g%/ as in Bari, or /kp/, /gb/, /ym/ as in Kuku and

Kakwa. It has no retroflex plosives //, /d/ or prenasalized plosives /™b/, /°d/, /°d/, /°g/, /*™gb/ as in

! Special thanks to language resource persons Mrs. Enike Amina Wani and Mr. Martin Lomu Goke.
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Kakwa. As in all three other languages, Mundari has no voiceless palatal plosive that pairs with the
voiced palatal plosive /3/.

Table 2: Consonant phoneme comparison in related languages

Mundari | Bari Kuku Kakwa
(Hollman 1992) | (Cohen | (Onziga and Gilley
2000) 2012)
Voicelss plosives p p p p
t t t t
t
k k k k
kp kp
? ? ?
Voiced plosives b b b b
d d d d
q
hj } }
g g g g
g" gb gb
Implosives 6 6 6
d d d d
£
Prenasalized plosives b
"d
q
g
Mo
Fricative S s S S
Nasals m m m m
n n n n
n n n n
7 Y Y Y
jm jm
Approximants 1 1 1 1
r r r r
w w w w
y Yy Yy Yy
Palatal implosive approximant f f ?2y°

1.1 Consonant distribution

All of the words of (1) are analyzed to be monomorphemic in that they cannot reasonably be
divided into two or more attested roots or affixes found in the data. The data show that all Mundari
consonants can occur word-initially and intervocalically, except the glottal plosive /?/ which only
occurs intervocalically®. Nasals and the approximant /r/ surface word-finally, but not the lateral
approximant /1/. The voiceless plosives /p/, /t/, /k/ and the fricative /s/ occur word-finally in

2 Kakwa (Onziga and Gilley 2012:1) is analyzed to have a palatal implosive /§/ and not a palatal implosive
approximant as in Mundari and Bari.

* Kuku (Cohen 2000:5) is analyzed to have a glottal palatal glide /?y/ and not a palatal implosive approximant
as in Mundari and Bari.

* There is no phonetic contrast between a word-initial glottal and a word-initial vowel, or a phonetic contrast
between a word-final glottal and a word-final vowel. As discussed in section 7, a glottal is inserted between
the root-final and suffix-initial vowels in mmye/miye-7at ‘deaf person/deaf persons’, whereas the root-final
vowel becomes an on-glide of the suffix syllable in pamé/zam™4t ‘word/words’. Thus, there is no firm evidence
for root-final glottals. Rather, I analyze the glottal to be inserted between vowels when some morphemes are
joined.
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underlying form, but in such position, suface as voiced unreleased plosives. They are analyzed as
voiceless in the underlying form since they surface as voiceless when a vowel-inital suffix is
added. For example, in /g¢k/ [g°€g 7] ‘raven’, the root-final underlying /k/ surfaces as unreleased
[g7], but in /g€kan/ [g €kan] ‘ravens’ with plural suffix —an, the same underlying /k/ surfaces
intervocalically as [k]. Similarly, the root-final underlying /p/ surfaces as unreleased [b’], but
underlying /p/ surfaces intervocalically as [f] in /édépan/ [yédéfan] ‘tongues’, which is just how
/p/ surfaces in the root k5bo [ko5] ‘cup’. The alveolar fricative /s/ does not occur word-finally in
nouns, either in underlying or surface form. In verbs, an underlying final /s/ surfaces as the voiced
unreleased palatal plosive [3']. In this way among others, the alveolar voiced plosive /s/ is treated as
the phonological voiceless pair of the voiced palatal plosive /3/.

(1) Word-initial Intervolcalic Word-final
p | pari ‘bed’ kdpd [k5f3]  ‘cup’ pédép [nédéb’]  ‘tongue’
t | tokst “field’ laték ‘roof’ dst [d"ad"] ‘bull’
s | sy ‘water’ uslr ‘tax’ t3s [t547] ‘picked’
k | kadf ‘house’ sdkarg ‘otter’ gék [glég’] ‘raven’
? ka?a ‘shield’
b | bdyi ‘net’ robé ‘sorcerer’
d | dili ‘hole’ kuda ‘rain’
t | 73k ‘animal’ mif ‘mouse’
g | gélé ‘shoulder’ migir ‘hunger’
d | dupit ‘herd’ dude ‘cloud’
m | méré ‘mountain’ | gimét ‘wind’ nom ‘face’
n | nukvanit  ‘rope’ kiné ‘goat’ kdyin ‘hand’
N | parit ‘food’ meréne ‘grandfather’ | gtrén ‘cat’
n | nd'p ‘hyena’ bins “flock’ alap ‘salt’
1 | lingd “fox’ bslok ‘crowd’
r | ripit ‘power’ kiréy ‘cow’ jar ‘village’
w | wélé ‘knife’ owa ‘wedding’
y | yapa ‘moon’ kayi ‘road’
f | ‘visit’ logufum ‘heel’

In the singular noun k“ré ‘Tamarind tree’, the root-final /1/ does not surface as it does in the plural
kérél-at, where —at is a common plural suffix and —/af is unattested as a suffix. Thus, it is analyzed
that a constraint such as (2) prohibits word-final [1] from surfacing.

2) Word-final constraint
The lateral approximant /I/ does not surface word-finally.

In Kuku, where there is a phonetic contrast between word-final vowels and word-final glottals (k¢
‘guess’, ké?‘fry’), a syllable-final /I/ surfaces as /?/ (gbiriz/gbiril-a ‘spine/spines’) (Cohen 2000:22-
23). Since Mundari has no phonetic constrast between word-final vowels and word-final glottals,
and since Mundari does not have root-medial consonant codas, there is no apparent alternation of
/I/ with /?/. In Kakwa, there is no glottal phoneme and no consonant codas (Onziga and Gilley
2012).

1.2 Consonant contrasts

The words with contrastive pairs of consonants in (3) show that each of the consonants are
phonemes. All words are monomorphemic unless they contain a hyphen to indicate a morpheme
boundary.

(3) p-b |par ‘coffin’ bar ‘flood’
b—m | bar ‘flood’ mar ‘chief
b—w | bor ‘buy’ war ‘survey, look, ride’
m-w | miri ‘mosquito’ wiur{ ‘warthog, pig’
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t—d |tk ‘cut, slash’ dok ‘wrap’
t—s | tik ‘tell, relay (message)’ suk ‘gather, collect (grain)’
d-d | duk ‘push, sell’ duk ‘lift up, build’
d—-n | dok ‘wrap’ nok ‘burn, dry (leaves)’
d-r |dp ‘cook’ rip ‘put together, sew’
d-1 | duru ‘grass’ luru ‘mist’
d-n | du “fall, result’ nuk ‘bury’
d-r | de ‘hide, keep, store’ re ‘sweep, spread’
d-1 dsk ‘carry, lift, bring’ 15k ‘catch, fish’
n-r | nuk ‘bury’ ruok ‘answer, reply’
n—1 | nok ‘burn, dry (leaves)’ 15k ‘catch, fish’
r-1 kiréy ‘cow’ kilén ‘small furry animal’
t-n |pla ‘extend (hair braids)’ nula ‘dig, scrape surface’
t-y |k ‘pull, lead’ yik ‘bury’
t-f | yam-et ‘word-VN’ fal-gt ‘credit, loan-VN’
n-y | par ‘love, want’ yar ‘prepare, make, label’
y-f |ya ‘take (produce) to market’ | fa ‘add, increase, cause’
k-g | kélg ‘tooth’ gélé ‘shoulder’
g—-pn | gok ‘prevent, hinder, stop’ ok ‘mark, cut (tree, field)’
g—w | gor ‘war, insurrection’ wir ‘stream’
p—-w | gok ‘mark, cut (tree, field)’ wak ‘beat’
S-3 suk ‘comfort’ $0 ‘advise’
m-n | mdk ‘catch, hold, arrest’ nok ‘burn, dry (leaves)’
n-n | nok ‘nurse, suck’ nik ‘explain, report, repeat’
n—p | nok ‘burn, dry (leaves)’ nok ‘mark, cut (tree, field)’
n-n | noy ‘be quick’ 1oy ‘be in agony, suffer’
p-? | kape [kafe] ‘yeast’ yaé ‘rainy season’
t-? maraté ‘somebody’ yaé ‘rainy season’
k-? | sdkar¢ ‘otter’ ko?ane  ‘priest’
s-? | uslr ‘tax’ kaa ‘shield’
d-? |dade ‘cloud, sky’ kéra?é ‘widow’
1-? | tila ‘ax’ ka?a ‘shield’
f-? lonufum ‘heel’ kua?a ‘shield’
y-? | kayu “first-born child’ 1a?6 ‘cloth’
w-? | owa ‘wedding’ ko?ane  ‘priest’

In (4), voiced and voiceless plosives, as well as /s/ with /3/, are shown to be constrastive at the
beginning (B) and middle (M) of words. However, this contrast is neutralized at the end (E) of

words.
(4) Neutralization of voicing contrast for word-final plosives
p—-b | B | par ‘coffin’ bar ‘flood’
M | kapée [kafg] ‘yeast’ babe  ‘cat type’
E | 15p [r3b7] ‘paid> | e
t—d |B |tk ‘cut, slash’ dok ‘wrap’
M | yiti ‘chain, iron’ kidi ‘arm’
E | mat [mad’] ‘drank> | e
s-3y |B |suk ‘comfort’ 10 ‘advise’
M | nugusu ‘discouragement’ JUFU ‘mouse’
E | t5s [to}7] ‘picked> | emm--
k-g |B | kelg ‘tooth’ gélé  ‘shoulder’
M | tokor ‘witness, confess, interpret’ tdgdr  ‘hunt’
E | gak [gak'] ‘chased> | ===

The word-final underlying phonemes surface as voiceless in the intervocalic environment resulting
when the plural noun suffix —an or the imperative verb suffix —¢ are attached. We can assume the
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word-final phonemes are voiceless in the underlying form and are unchanged in the intervocalic
environment.

(5) Word final /p/, /t/, /s/, /k/

Underlying  Surface | Underlying  Surface
p | nédép [hédéb]  ‘tongue’ nédépan [nédéfan]  ‘tongues’
t | kddat [kédad™] ‘bread’ kdatan [kGdatan]  ‘breads’
s | atds [a t5¢47] ‘picked (nuts)’ | tds¢ [tdse] ‘Pick!”
k | yorak [jorag™]  ‘bag’ jorakan [jordkan]  ‘bags’

In Mundari, there is no contrastive consonant length in roots, although geminate consonants are a
common result when consonants are joined together at morpheme boundaries (see section 6). The
only non-borrowed roots found to have consonant sequences are those of (6). Thus, it is likely that
these words were originally composed of more than one morpheme. Only nasal-voiced plosive
sequences are formed through the productive morphology of section 6 and not nasal-voiceless
plosive sequences. There are few if any compound words in which speakers are aware of the two
roots joined, and speakers are not aware of more than one morpheme in the words of (6).

(6) Roots with consonant sequences

nt | mantd ‘field, garden’
rn | gornan ‘how much in length or time’
gk | togkUet ‘cuboard, corner of house’
1pkoro ‘please’
ng | lingd ‘fox’
rubapga ‘sacrifice’

Alternatively, these words could be borrowed, although if so, speakers are not aware of the words
being borrowed. Kakwa has prenasalized voiced plosives, but not prenasalized voiceless plosives
(Onziga and Gilley 2012), and Bari and Kuku have no prenasalized plosives. Thus it is more likely
that the nasal-voiceless plosive sequences /nt, gk/ of the words of (6) resulted through joined
morphemes than from words borrowed from a related language.

2. Vowels
There are eight Mundari vowel phonemes that can be divided into [ +/- ATR] sets. The [-ATR]
phonemes /¢/, /o/ become partially [ + ATR], indicated with the symbols [¢], [0], in words with

[+ ATR] vowels. The allophones [¢], [0] do not occur in words without other [ + ATR] vowels.

Table 3: Vowel phonemes

[-ATR] [+ATR]

I U i u

€ ) (e (0)

a 9

In conparision with its related languages, Mundari is the only language of the four with 8§
underlying vowel phonemes. Bari and Kuku are both claimed to have 10 vowel phonemes, and
Kakwa to have 7 vowel phonemes, as shown in Table 4. Kakwa has the allophones [e] and [o] for
/e/ and /o/ respectively in words with [ + ATR] vowels (Onziga and Gilley 2012:7).

Table 4: Vowel phoneme comparison of related languages

Mundari Bari Kuku Kakwa
(Hall and Yokwe (Cohen (Onziga and Gilley
1981) 2000) 2012)
[-ATR] I I I I
U U U U
€ € € €
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o]
a
[+ATR] |i

u
(e
(0)

)

September 2013

) b
a a
i i

u u
e e
0 0
9 9

= e 0

u
(e)
(0)

2.1 Vowel distribution in word positions

All Mundari vowels occur in word-initial, word-medial and word-final position.

7 Word-initial Word-medial Word-final
i]ip elder, master mik ‘grain’ ki ‘town, cattle camp’
I | I ‘there’ dir  ‘valley’ yinf  ‘co-wife’
€ | é&rdn  ‘long time ago’ pér  ‘sibling’ nodé  ‘lame person’
9 | 4pd  ‘crime’ tr  ‘island’ gido  ‘duty, responsibility’
a | at'an  ‘night’ mér ‘chief, king’ yapad ‘moon, month’
u | utun ‘crop ripe for harvest’ | yir  ‘village’ budu ‘feast, banquet’
U | usan ‘favor’ n0y ‘your (FEM.SG)’ | yarG  ‘hippo’
o | sl5t  “flour’ wdr ‘stream’ kid5  ‘chest, authority’

2.2 Vowel contrasts

The words with contrastive pairs of vowels in (8) show that each of the vowels are phonemes.

miri
yik
din
mét
mét
suk
tar
mon
mdr
15k
kak

®)

‘government’

cbury’

‘call by name’

‘look, see’

‘look, see’

‘gather, collect (grain)’
‘chase’

‘body’

‘join, meet, accompany’
“fish, catch’

‘release’

2.3 Functional load of [ATR]

mfrf
yek
dén
mat
mat
suk
tor
min
mar
lak
kak

‘expert, scholar’
‘transport, carry’
‘taste’

‘greet’

‘drink’
‘comfort’

‘tie’
‘mother-in-law’
‘“try, test’

‘untie, loosen’
‘split’

As shown in (9-10), the functional load of [ATR] for distinguishing lexemes of the same word
category and for distinguishing lexemes of different word categories is significant.

(9) [ATR] minimal pairs in the same word category

[-ATR] [+ATR]

V | mat ‘drink’ mat ‘greet’
man ‘hate’ mon ‘stay, wait’
lak ‘untie, loosen’ lak ‘save’
kak ‘split’ kak ‘release’
war ‘become, change’ waor ‘ride, survey, look around’
fa ‘add, increase, cause’ fo “visit’
tik ‘defeat, over power’ tik ‘close, shut, throw out’
Iim ‘be taller than’ lim ‘visit, check, see, find out’
#in ‘sit, set, happen’ #in ‘begin, start’
pur ‘praise, give thanks’ pur ‘smear, press’
mu ‘fall on, sit on’ mu ‘build fence’
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suk ‘comfort’ suk ‘gather, collect’

stk ‘push down’ suk ‘gather, collect’

lu ‘mate’ jul ‘yell, wait’

kut ‘blow, play instrument’ kut ‘return’

yuk ‘graze, care for’ yuk ‘insult’

mir-On ‘copy, study under’ mir-un ‘be in order, correct’
N | mirf ‘expert, scholar’ miri ‘government’

kidf ‘water well’ kidi ‘arm

yini ‘co-wife’ yini ‘medicine’

kg ‘eye’ k"¢ ‘head’

sar-gt ‘law’ sor-¢t ‘miracle’

(10) [ATR] minimal pairs in the different word categories

[-ATR] [+ATR

A ja ‘draw, suck blood’ N iyo ‘master, elder’
A ki ‘climb’ N ki ‘sky, heaven’
A ki ‘lock, close’ NPL kin ‘dung, feces’
A an ‘be barren’ MOD an “foolish’

N bar “flood’ \' bor ‘buy’

N mar  ‘chief’ \' mar  ‘try, test’

N kak  ‘earth’ \' kak ‘release’

N robé  ‘sorcerer’ \Y rube  ‘do bad action’
N porf  ‘person’ POSN |guri  ‘your (sg) mother’
DEM kiné  ‘those (of fem pl n) N kiné  ‘goat’

DEM 15 ‘that (of mas sg n) \' la ‘yell, wail’
DEM CON 16 ‘of, that’ \Ys lu ‘yell, wail’
CON ka ‘when, if’ PRON | k3 ‘they, them’
CON ka ‘when, if’ \Y k3 ‘leave’

MOD kadi  ‘alone’ N kddi  ‘pumpkin’
PRON yi ‘we, us’ \' yi ‘swallow’

POS PRON | nit ‘his, her (of fem sg n) \' nit ‘make tools’

In addition, [ATR] quality distinguishes second person plural possessive pronouns from third plural
possessive pronouns.

(11) [-ATR] +ATR
2PL POS 3PL POS
Singular | d'6y I0ka ‘your (PL) male dog’ d'6y ks ‘their male dog’
Noun | d'6én ndka ‘your (PL) female dog’ | d'6n  nikd ‘their female dog’
Plural difin  kéloka  “your (PL) male dogs’ difin  kdluks  ‘their male dogs’
Noun | difin kondka ‘your (PL) female dogs’ | difin  kunikd  ‘their female dogs’

2.3 Vowel distribution in two adjacent syllables of roots

In (12), an x indicates an attested root with the vowel pair in adjacent syllables, where the vowel
along the top of the chart is in the second syllable. A dash indicates the vowel pair is not found in
roots. All possible combinations of [-ATR] vowels in adjacent syllables are attested, and all
combinations of the [ + ATR] vowels /a/, /u/, /i/ are attested. However, there are no roots with only
the [ + ATR] allophones [0] or [¢], as these only occur along with one or more of the [ + ATR]
phonemes /a/, /u/, or /i/. The [-ATR] vowel phonemes /o/, /e/ are partially [ + ATR] when in roots
with /a/, /u/, or /i/. Otherwise, vowels in adjacent syllables of roots are only ever of the same vowel
quality—either both [-ATR] or both [+ ATR]. The non-high vowels /o/, /e/ do not occur in adjacent
syllables of roots with the non-high [ + ATR] vowel /o/. It is not common for /o/ or /¢/ to follow
high [+ ATR] vowels /u/ or /i/ in adjacent syllables, and it is even less common for /o/ or /e/ to
preceed /u/ or /i/ in adjacent syllables.
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(12) [-ATR] vowel pairs [+ ATR] vowel pairs
O & a U 1 ofo] efe] o wu i
2/x X X X X ofo] |- - - |x x
e X X X X X ele] |- - - |- x
alx X X X X Y - - X X X
Ulx X X X X u - X X X X
I [X X X X X i X X X X X
(13) Vowel combinations in adjacent syllables of roots
[-ATR] [+ ATR]
o,a | owa ‘wedding’ sfol, o | -
9,0 | tobok  “calf, heifer’ [o], [0] | -——--
9,& | mode  ‘blind person’ [o], [e] | -
9, U | todu “hill’ 9 [0], u | kobikdn ‘wings’
9,1 | 15l ‘basket, bow!’ 9 [o],i | lopijot ‘male sheep or goat’
g, a | deka ‘number (N)’ elel,a | ——--
€, 0 | pérdt ‘south’ [el, [o] | --—--
g, € | pérék  ‘fishing spear’ [el, [e] | --—-
e, U | legula  ‘tile of roof or floor’ | e[e],u | --—---
g1 | meliyp  ‘dry season’ gfe],i | betin ‘resembling (MOD)’
a,a | paran ‘day’ 9,9 koméri “fish’
a,d | ward ‘thread’ 9,9[0] | -
a, e | karé ‘river’ s, efe] | -
a,u | jako ‘animal’ s, u kéra?é ‘widow’
a, 1 | taliy ‘peace’ 9,i pari ‘bed’
U,a | rubat  ‘bandage’ u, 9 gumdt ‘wind’
U, o | bind “flock, group’ u,9[o] | -----
U, € | toré ‘stick, staff’ u, €[e] | gure ‘dove’
U,U | purut  ‘dew’ u,u budu ‘feast, banquet’
U,1 | mGdig  ‘field, countryside’ u, i dipit ‘herd, group’
,a | rfima ‘blood’ i, 9 lipa ‘soil’
O | mmo ‘crown’ i, o [0] | kijo ‘grinding stone’
I, € | mme ‘deaf person’ i, e [e] | kin¢ ‘goat’
,u | liloy ‘lamb’ i,u mird ‘lion’
1 | digit ‘time, season’ i i piri ‘hair’

The vowel height constraint of (14) prohibits the following pairs in roots (monomorphemic words):

(3, 9), (9, €), (9, 9), (g, 9).

(14)  Vowel height [ + ATR] constraint
The non-high vowels /o/, /¢/ do not occur in adjacent syllables of roots with
the non-high [ + ATR] vowel /o/.

In Mundari, there is no contrastive vowel length. Neither are there unambiguous vowel sequences
with two non-high vowels. However, the on and off vowel glides of (15) have been attested, and
are either [ + ATR] or [-ATR] in vowel quality. On-glides are more common than off-glides. As
discussed in section 3, the words of (15) are analyzed to have vowel glides, rather than labialized
or palatalized consonant onsets, for the sake of having a fewer number of consonant phonemes.
Vowel glides are also attested in Bari (Hall and Yokwe 1981), Kuku (Cohen 2000) and Kakwa
(Onziga and Gilley 2012).

(15) Vowel glides

[-ATR] [+ATR]
off-glides | a* | ba" ‘plank, timber, splint” | a* 13"y ‘hyena’
a' | kama  ‘donkey’ o wald'o  ‘sorrowful (MOD)’
oY | lo% ‘compare’ o" [0"] | -----
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o o[e] | -
g’ | le% ‘change, exchange’ e [e"] | -—---
g | - e'fe] |-
on-glides | “a | nyaj¥a  ‘gazelle type’ Y3 dust ‘bull’
Y5 | k%rok  ‘dry (ADJ) Y o] | -----
Ye | g¥¢k ‘raven’ “e [Ue] | k"€ ‘head’
Y1 | k¥liset  ‘window’ i | e
'a | d'an ‘famine’ ) 1'4n ‘be amazed (Vv)’
5 | dy ‘dog’ 5 [o] | wo'dle  ‘sorrowful (MOD)’
't | I'ep ‘insult, abuse (V) e ['e] | mil'eju  ‘promise, take oath’
| - B! nd ‘begin to come’

In Mundari, it is not uncommon for roots to contain intervocalic approximants /y/ and /w/. Such
roots are contrastive with on and off glides in roots, as shown in (16). In all the words on the left,
/y/ or /w/ separates vowels in two different syllables, whereas in all the words on the right, the
corresponding vowels are a glide in the same syllable.

(16) Contrasts of approximants /y/, /w/ with on and off glides

Lya—'a | biyd ‘similar, better (MOD)’ | b'a ‘also (MOD)’
ayu-a’ | kayu “first-born child’ ba® ‘plank, timber, splint’
ayr—a' | a.ym ‘not, without (MOD)’ ka'.na ‘donkey’

wys - % | luyski ‘apostle’ r*3.kd ‘darkness’

eyi-o | Kkdyin ‘hand’ o' ‘increase (V)’

u.wa —"a | ku.waran ‘next day, tomorrow’ kVa.k"a.rak-so  ‘moth’

As discussed in section 9, when vowels are joined through morphology, a glottal plosive can be
inserted between the vowels and is the onset of the syllable containing the second vowel. A few
roots contain intervocalic glottal plosives, and such roots are also contrastive with on and off
glides, as shown in (17). As mentioned, roots with glottal plosives may have originally been
composed of more than one morpheme.

(17) _Constrasts of the glottal plosive with on and off glides

au - a* 12?26 ‘cloth’ ba® ‘plank, timber, splint’
a?r-a' tona?rt  ‘playfulness’ kana ‘donkey’

u?a - “a du?a ‘leprosy, dropsy’ | paj¥a  ‘gazelle type’

u?e [u?e] - "e ["e] | kéri2é ‘widow’ k"¢ ‘head’

3. Syllable structure

Mundari has the syllable types V, CN, CNC, and rarely VC. The nucleus is most often one of the 8
vowels of Table 2, but in CN and CNC can also be one of the on or off glides of (15). Unlike
Kakwa, which has no consonant codas (Onziga and Gilley 2012), Mundari is similar to Bari and
Kuku which allow for various root-final consonants such as voiceless plosives, nasals and
approximants, but not /l/ (Hollman 1992; Cohen 2000).

(18)  Syllable types

Vv I ‘in, at, from’

VC (rare) | ék  ‘drivein’

CN 1¢ ‘milk’ 1'5 ‘my (MAS.SG)’
CNC gor  ‘war’ lo%  ‘compare’

In non-borrowed roots, the syllable types V and VC only occur word-initially, and the syllable type
CNC only occurs word-finally, except in the words of (6) which are analyzed to originally be
polymorphemic. The majority of monomorphemic verbs are monosyllabic (CNC or CN), whereas
monomorphemic nouns are most commonly disyllabic, then monosyllabic, then trisyllabic.
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(19)  Syllable structures in words

V.CV atr ‘again’
V.CVC S5t ‘flour’
CV.Cv kudu ‘rain’
CvV.CvC lakat ‘week’
V.CV.CV arirt ‘afternoon’

V.CV.CVC aparan ‘day’
CV.CV.CV 15kdré ‘meat’
CV.CV.CVC 15d6lok  ‘animal like badger’

Ambiguous nasal-plosive consonants such as /nt/, /pg/ are analyzed as consonant sequences rather
than as single units, for the following reasons. Only the roots of (6) were found to have nasal-
consonant sequences. Since it is common for there to be nasal-consonant sequences across
morpheme boundaries (see section 6), it is likely that the words of (6), and the four repeated in
(20), were originally composed of more than one morpheme. Futher, there are no word-initial
unambiguous consonant sequences (*#CCV), all word-initial consonants fit the C slot in CV or
CVC syllable types, and all word-final consonants fit the C slot in CVC syllable types. So, there is
no need for an analysis with additional syllable types or prenasalized plosive phonemes.

(20) Nasal-consonant sequences

nt | méintd ‘field, garden’

rm | nornan ‘how much in length or time’
pk | topgkUet ‘cuboard, corner of house’
pg | lipgd “fox’

Adjacent ambiguous vowels in the same syllable such as [ue], [1€] in the words of (21) are analyzed
as single units (glides) rather than as vowel sequences, for the following reasons. There are no
unambiguous vowel sequences, such as two consecutive non-high vowels. Rather, all adjacent
vowels involve at least one high vowel. Futher, there is no constrastive vowel length. When
analyzed as glides, all adjacent vowels of the same syllable fill the nucleus slot of CN or CNC
syllable types, and there is no need for an analysis with additional syllable types (such as CVV or
CVVC).

(21) Adjacent vowels in the same syllable with high vowel first
Ve gék ‘raven’
‘e l'ep ‘insult, abuse (V)’

The consonants preceeding adjacent vowels are not analyzed as being labialized or palatalized for
the following reasons. There are at least 11 consonants that can preceed a high back vowel [u, u]
before an adjacent vowel in the same syllable, and at least 8 consonants that can preceed a high
front vowel [1, i] before an adjacent vowel in the same syllable. Analyzing these consonants as
being labialized and palatalized requires an additional 20 phonemes. Further, such an analysis
would have no way to explain the phonetic difference between [-ATR] /k“€] ‘eye’ and [ + ATR]
[k"€] ‘head’, as both would underlyingly be analyzed as /k™€/. Although Kuku (Cohen 2000:25)
only allows for velar and alveolar places of articulation for consonants before high vowel glides in
roots, Mundari also allows for bilabial and palatal consonants in such positions.

(22) Consonants preceeding high vowel glides

[’1 [*] [ [']
P | pUok ‘ten’
t t'or ‘be sour, bitter’ at'an  ‘night’
S s'at ‘ear, side’
k |k ‘eye’
k"¢ ‘head’
b b'a ‘also’
d |d"st ‘bull’ d'ay ‘famine’
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d d'dy ‘dog’

t | naga ‘gazelle type’

g | g%k ‘raven’

m | m“n ‘sleeping deeply (MOD)’

n n'd ‘my (FEM.SG)’

n nla ‘begin to come’

1 "ok ‘save, provide for’ I'ep ‘insult, abuse (V)’
r |r' ‘dark (ADJ)’ r'dn ‘be amazed (V)’

In the set of adjacent vowel combinations, there are high vowels occuring either first or second.
When occuring second as in /g% ‘change, exchange’, it is not favorable to interpret the high vowel
as an approximant [w] since there are no unambiguous complex consonant codas (¥*CVCC).
Similarly, it is not favorable to interpret the high vowel of kana ‘donkey’ as an approximant [y]
since word-medial consonant sequences (VC.CV) are extremely rare, and likely result from two
adjacent morphemes.

(23) Adjacent vowels in the same syllable with high vowel second

g’ 1e%s ‘change, exchange’
la%s ‘compare’
ka'na ‘donkey’

When adjacent vowels in the same syllable are word-final, they could be interpreted as having a
final approximant as in /baw/ ‘plank’, /lay] ‘announce’, since the approximant /r/ is attested word-
finally as in #r ‘island’. However, in being consistent with other words containing syllable-final
adjacent vowels such as ka'na ‘donkey’, they are interpreted as being word-final off-glides /ba¥/
‘plank’, //a’] ‘announce’.

(24) Word-final adjacent vowels in the same syllable
a’ ba* ‘plank, timber, splint’
a' la* ‘announce, preach’

High vowels [i], [1], [u], [u] inbetween two consonants are analyzed as vowels, rather than as glides
or as being in a vowel sequence. As shown in (7), high vowels can be in word-initial, medial, or
final position as can other vowels, and are the nuclei in V, CV, or CVC syllable types.

(25) High vowels inbetween two consonants
v cv | cve
i|ip ‘elder, master’ kd  ‘town, cattle camp’ | mik  ‘grain’
I | InI ‘there’ yinf  ‘co-wife’ dir ‘valley’
u | utun ‘crop ripe for harvest’ | budu ‘feast, banquet’ yar ‘village’
U | usan ‘favor’ yarG  ‘hippo’ n0y  ‘your (FEM.SG)’

Intervocalic approximants [y], [w] are analyzed as consonants and syllable onsets, rather than as
vowel glides or as being in vowel sequences. These approximants can be word-initial as can other
consonants, and always fill the C slot in CV or CVC syllable types.

(26) Intervocalic approximants

Cv | cve
w | walé ‘knife’ tawer ‘cut, circumcise’
y | yimd ‘heart’ kdyin ‘hand’

4. Tone

The tone analysis of Mundari is based on the tone of approximately 200 nouns and 100 verbs, and
is still tentative. As in its related languages, Mundari is analyzed to have two underlying level
tones, High and Low. Contour tone consists of more than one level tone on the same syllable. The
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syllable is the tone-bearing unit, and at most two tones are allowed on the same syllable. Falling
tone is only attested on the final syllable of words. The only words attested with a syllable having
rising tone are 73y ‘hyena’ and r*.k5 ‘darkness’. The lexical and grammatical function of tone is
low in that there are few tone minimal pairs and few if any grammatical distinctions made solely
by tone.

(27) H | pé ‘be tired’ wdk  ‘arrive’
L | p¢ ‘show, reveal, shoot (gun)’ wdk  ‘beat’

Noun tone melodies are represented by the nouns in isolation of (28-29), where the number of
nouns with the given tone and syllable structure is shown to the left of each noun. There are four
tone melodies in CVCV and CVCVC syllable structure of nouns, besides combination tone
melodies, which indicates a system with two underlying level tones.

(28) Cv CVC CVCV
H 6 15 ‘word” | 21 mdk  ‘waist’” |32 kidi ‘arm’
L 1 kak ‘earth® |7  pdri ‘bed’
HL 4 15 ‘thing’ | 10 mbt ‘foot’ 10 miri ‘government’
LH 1 nd'n  ‘hyena’ | 14 kdj ‘cattle camp’
LHL® 5 kddi ‘pumpkin’
(29) CVCVC CVCVCV CVCVCVC
H 19 murat ‘neck” |3 15kdré  ‘meat’
L 4  kakat ‘door’ |1 sdkarg  ‘otter’
HL 8  kodat ‘bread’ | 2 pabdri  ‘horn’ 1 15d6lok  ‘badger’
LH |6 parét ‘ax’ 1 kolopit ‘window’
LHL |5 dinit ‘time’ |5 merépe ‘grandfather’ | 1 kobukdn ‘wings’
HLH 1 titieft ‘sparrow’

In (30), verb tone melodies are represented in verb roots in past tense form, which are commonly

said following the auxillary z ‘be, was’ with low tone.

(30) Verb Tone Melodies; past form (in frame 7€ 4a___ ‘he X’)
| CcV | CcvVC
H 18 yé ‘think’ 50 wur ‘smear’
L 3 pe ‘shoot’ 22 pur ‘draw’

I now discuss morphophonology of Mundari. Sound alternations across morpheme boundaries may
include tone alternations (section 5), consonant assimilation (section 6), vowel alternations (section
7), [ + ATR] spreading including vowel raising (section 8). Noun plural formation is briefly
described at the end of section 6 to assist the reader in following the noun examples of later
sections. For further explanation of Mundari morphology and syntax, see the Mundari Grammar
Book (Lutwori et al. 2013).

5. Tone morphophonology

I now discuss the tone changes across word and morpheme boundaries that were attested with
beginning tone analysis. There are few changes in noun tone as a result of the tone of surrounding
words. However, when morphemes are attached, there can be tone replacement to the root of verbs
and polar tone or no underlying tone in the suffixes of nouns.

Each tone melody of disyllabic nouns is listed under various frames in (31). The nouns were
elicited in the frames following High and Low tone of verbs and preceeding High and Low tone of

* The LHL melody of (28-29) includes both LHL words and some words such as digit/diyit-4n ‘time’ in (34)
that are analyzed to have LHI melody, where (1) is a floating Low tone that only surfaces when it is phrase-
final.
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adverbs. The tone of the nouns is the same as in isolation, except for the LHL noun £3d7 ‘pumpkin’
which surfaces as L,H kadfwith a following High tone. As discussed below, when the plural suffix
with no underlying tone is attached, the root-final Low tone again does not surface k3d™st
‘pumpkins’. Thus, such as root-final tone could be analyzed as a floating Low tone, that surfaces
phrase-finally or with a following Low tone. Kuku (Cohen 2000:9-10) is documented to have a
similar phenomenon in that Low tone only surfaces along with High tone in word-final syllables
that are phrase final.

(31) Tone of nouns following and preceeding Low and High tone

Root | Noun JI€ a rém J1€ 4 lim JI€ a lim JI€ 4 lim
tone | in isolation | _ kik parik
‘he speared | ‘he checked | ‘he checked | ‘he checked
X X’ X down’ X well’
H before L before H after Low after
H tala tala tala tala tala ‘ax’
L ks kino ko kdno ko ‘knee’
HL | miri miri miri miri miri ‘government’
LH | kada kuda kuda kuda kuda ‘rain’
LHL | kadi kad1 kad1 kadi kad1 ‘pumpkin’

The noun singular suffix —so and plural suffixes -z, -a, -nr can be analyzed as having polar tone (P)
in that opposite tone surfaces on these suffixes from the root-final tone to which they are attached.
The same phenomenon is reported for noun suffixes in Kuku (Cohen 2000:38-39). In Mundari,
there is some evidence for a floating High tone (h) on the root-final syllable of kabilf-so/kabilt
sheep’ in that High tone only sufaces on the root-final syallable when a suffix is attached with Low
tone. There is also some evidence for a floating Low tone (1) on the root-final syllable of ama-
sd/am4 ‘sandal’ in that Low tone only surfaces on the root-final syllable when there is no suffix
attached. The polar tone is opposite the floating High tone but ignores the floating Low tone.

32) Singular Plural Singular Plural
-so (P) -1 (P)
H 3 | mérdk-sd mérdk ‘enemy’ 4 | mariy marfy-i ‘wall’
L 1 | kakat kakat-f ‘door’
HL 2 | tirdn-sé tiron ‘goods’ 1 | élag alan-f ‘salt’
LH 5 | td1ok-sd 315k ‘egg’
LHL |3 | kdrdpd-sb kdrspd ‘leaf’
HLh 1 | kébili-sd kabili ‘sheep’
LH1 1 | ama-sd ama ‘sandal’

In (33), when the suffix —a (P) attaches to roots with final vowels with High tone, the High tone
remains regardless of whether the final vowel becomes an on-glide as in wd/é/wal-4 ‘knife’ or is
elided as in akd/#ak-4 ‘animal’, resulting in HL tone on the suffix.

(33) Singular  Plural Singular  Plural
-a (P) -n1 (P)
H 12 | walé wal'-a ‘knife’ 6 | kina kind-nt  ‘year’
3 | mdn min-a ‘mother-in-law’
L 1 | kibar kibar-4 ‘anthill’ 2 | naj’a nala-nf  ‘gazelle’
HL |3 | mémep mémén-4 ‘gum’ 3 | 1ard 15r3-nf ‘voice’
LH 1 | jakd yak-a ‘animal’ 2 | kird kir-ni ‘scorpion’
LHL 3 | ikfrd likfrd-nf  ‘hare’

The plural suffixes —af and —an can be analyzed as having two tonal allomorphs—one with polar
tone (P) and one with no underlying tone (0). A suffix with no underlying tone takes the root-final
tone, except that it ignores Low floating tone as in k3d#/d3d*-st ‘pumpkin’. As to which tonal
allomorphs attach to roots with which tone melodies, is not predictable. Rather, the same tone
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melody with the same syllable structure and suffix have differing surface tone by different suffix
tonal allomorphs (see kudiu/kud”-8t ‘rain’ and miri/mir*-8t ‘lion’; dipit/diyit-dn ‘time’ and
jordk/jordk-an ‘bag’).

(34) Singular  Plural Singular  Plural
-at (0), -at (P) -an (0), -an (P)

H 7 | bond bonU-at (0) “flock’ 14 | dunit dinit-3n (P)  ‘herd’

L 3 | koo kon“-at (P)  ‘knee’ 1 | kak kak-an (P) ‘earth’

HL |2 | miri mir'-3t (0)  ‘government’ | 4 | kidat kiédat-4n (P)  ‘bread’

Hl 1 | mi mil-an (P) ‘custom’
1 | bdyl bdy-an (0) ‘net’

LH |2 | kudd kud"-3t (P) ‘rain’ 3 | parat parat-an (P) ‘ax’

2 | mird mir*-8t (0)  ‘lion’ 1 | gimét gumdt-4n (0) ‘wind’

LHI |3 | kddi kdd-8t (0)  ‘pumpkin’ 3 | dipit digit-4n (0) ‘time’
2 | jorak jordk-an (P)  ‘bag’

HLH 1| titi?it titi?it-an (P)  ‘sparrow’

In some verb forms, the suffix causes tone replacement to the root. Although the underlying tone of
wur ‘smear’ is High and the underlying tone of pur ‘draw’ is Low, there is Low replacement tone
when the imperative suffix —¢ is attached, and HL replacement tone when the subordinate suffix -
ere is attached.

(35) Tone changes in verbs with imperative - and subordinate -zere suffixes

Past Imperative Subordinate
H | awur wlr-¢ wur-jere ‘smear, press’
L |apur pur-¢ pur-jere ‘draw’

6. Consonant morphophonology

I now discuss sound changes when consonants are joined at morpheme boundaries—mainly when
consonant-initial suffixes are joined to consonant-final verbs. Only three consonant-initial suffixes
are joined to consonant-final nouns, and for such there is no alternation.

There are five consonant-initial verb suffixes that are joined to consonant-final verbs: -y, -7, -7a, -
prygere, -nin The resulting alternations are predictable, although complex. The indicative suffix -u#
and subordinate suffix -zrr/~zere have underlying initial -7, as seen in (36) when these suffixes are
attached to verbs with root-final vowels or the approximant /r/, as in ga-y ‘wants’ and fur-fr
‘chases’. However, the suffix-initial -7 assimilates to the place of articulation of the root-final
consonant (In popgr ‘take’, the suffix -z becomes —gr.). Further, the root-final consonant assimilates
to the voiced feature of the suffix-initial consonant. (In fgr 'pick’, the root-final consonant s
becomes 1. In this way, the alveolar voiced plosive /s/ is again treated as the phonological voiceless
pair of the voiced palatal plosive /4/). Both processes take place in some verbs. (In kebbr ‘follow’,
the suffix —ji becomes —bi, and the root-final consonant p becomes ). In the indicative and
subordinate forms of verbs with most root-final segments, a consonant sequence or geminate
plosive results. However, the phonemes /d/ and /1/ are not allowed in consonant sequences, even
through morphology, and the insertion vowel /a/ is required between the adjoining consonants. The
imperative form with suffix -£ is given for comparison to help determine the root.

(36) Consonant alternations at verb morpheme boundaries

Root-Suffix = Result | Past | Indicative | Subordinate | Imperative

31 -jIr1/-jere -€
p-3=bb kép keb-br kéb-birt kép-¢ “follow’
t-3=dd mdt | moad-di mad-diri mat-¢ ‘greet’
d-3 = day padd® | puda-ji padd-gere pud-3 ‘appear’

® The phoneme /d/ is never found to surface word-finally. It may be required that the vowel /a/ is inserted
between /d/ and a word boundary, as well as before a consonant-initial suffix, as stated in (38).
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t3s t93-31 t33-31r tds-& ‘pick’
€k €g-gI €g-girl ek-¢& ‘pound, drive in’
kdm | kam-br kam-biri kam-¢ ‘row’
kdn kon-dr k4n-dir kdn-¢ ‘do’
gin 2oN-f1 gin-firt 2dn-¢ ‘give’
1 jon-g1 on-girl - ‘take’
gd’ gala-f1 gala-yirt gal-g “find’
tir tur-i tir-yere tur-¢ ‘chase’
pé pe-1 pé-firt pe-¢ ‘shoot’

Similarly, the negative suffix —nr has underlying initial -n, as seen when the suffix joins verbs with
root-final vowels or the approximant /t/, as in pe-ar ‘does not shoot’ and fur-nr ‘does not chase’.
However, the suffix-initial —z takes on all the features of the root-final consonant. Again, the
insertion vowel /a/ is required following /d/ and /1/ before another consonant.

(37)

Consonant alternations at verb morpheme boundaries

Root-Suffix = Result Past Negative Imperative

-nI -€
p-n = pp kép kep-p1 kep-¢ ‘follow’
t-n=tt mat mot-ti mat-¢ ‘greet’
d-n = dan pudd | pudo-ni pud-3 ‘appear’
S-n = ss§ t3s tos-sI tds-¢ ‘pick’
k-n = kk ék ek-k1 ek-¢ ‘pound, drive in’
m-n = mm kim | kam-mr kam-¢ ‘row’
n-n=nn kdn kon-n1 kdn-¢ ‘do’
n-n=pnn gon | gopu gn-¢ ‘give’
D-n =1y By | P90 Py-¢ ‘take’
l-n = lan ga gala-n1 gal-¢ “find’
r-n=rn tir tur-ni tur-¢ ‘chase’
€-n=n pé pe-n1 pe-2¢ ‘shoot’

Because of the consonant constraint of (38), the insertion vowel /a/ separates consonant-initial
suffixes attached to verbs with root-final /d/ or /1/.

(3%

Consonant constraint

No consonant may directly follow /d/ or /I/.

The voicless plosives /p, t, s, k/ and voiced plosives /b, d, 3, g/ have contrastive length
intervocalically through morphology. As shown in (39), the resulting voiceless geminate plosives
of negative verb forms are contrastive with root-final plosives in imperative forms. The resulting
voiced geminate plosives of indicative forms are contrastive with intervocalic plosives in roots
such as kibor ‘anthill’, pads ‘gold’, kdy ‘town’, and mogo ‘banquet’. The alveolar plosive /d/ has
no length contrast or voicing contrast in roots or through morphology. Similar to non-alveolar
plosives, nasals have contrastive length intervocalically through morphology. The resulting
geminate nasals of negative verb forms are contrastive with root-final nasals in imperative forms.

(39) Root | Past | Imperative | Indicative | Negative
-31 -n1
P kép | kep-¢ keb-br kep-p1 “follow’
t mat | mdt-¢ mad-di maot-ti ‘greet’
d pudd | pud-3 pudo-fi puda-ni | ‘appear’
s t3s t3s-¢ to-31 tos-sI ‘pick’
k €k ek-¢ eg-gl ek-ki ‘pound, drive in’
m kdm | kam-¢ kam-mr | ‘row’

7 Although /I/ occurs word-finally in underlying forms, it is not allowed to surface in word-final position.
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n kdn | kdn-& kon-n1 ‘do’
n gn | gp-¢ gop-u | fgive’
b} ¥y | P& Jon-n1 ‘take’

The consonant-initial noun suffixes —ni, -ka, -yn, -ko, -no, -sik are only attached to vowel-final
noun roots. The suffixes —so, -1, -sr can be attached to consonant-final noun roots, but there are no
alternations, as shown in (40).

(40) Consonants at noun morpheme boundaries

Suffix Root-final | Singular  Plural
-s9 P dakap-so  dakap ‘gold’
t dukat-so  dukat ‘messenger’
k kimak-so  kimak ‘ruler’
n teton-so teton ‘young person’
n morip-sQ  morin ‘finger’
1 padug-so  padupg ‘reed’
-t1 r mar mar-tf ‘chief’
n kayin kdyin-ti | ‘hand’
-SI m nom nom-sI ‘face’

In section 1, it was claimed that /I/ does not surface word-finally. The morphology of (41-42)
shows that word-medial /1/ does surface, such as when a noun plural suffix is attached as in (41) or
when a verb suffix is attached as in (42). The same suffixes are shown to attach to roots with final
/I/ and to roots with other final segments.

41) Root-final /I/ Other root-final segments
-an | mi mil-an ‘custom’ par par-an ‘coffin’
todv  todul-an  ‘hill’ mely  melig-an ~ “dry season’
bido  bidol-an  ‘person who stutters’ | kileéy  kilén-4n  ‘animal type’
-at | kUeré kUérel-4t  ‘Tamarind tree’ mime  mine-at ‘deaf person’
-a | lipgd lipgdl-4  “fox’ min  min-a ‘mother-in-law’
a | gélé  gélél'a ‘shoulder’ mind muin-3 ‘snake’
-ola | lips  lipal-ala  ‘soil’ gar¢  gur-315 ‘dove’
(42) Root-final /1/ Other root-final segments
Past Passive Past Passive
-a -a
agd ‘found’ gal-a ‘is found’ akim ‘rowed’ |kam-a ‘is rowed’
ad ‘touched’ |ol-o  ‘istouched’ | at3s ‘picked” | tos-o ‘is picked’
ako ‘allowed’ | kol-o ‘is allowed” | amdt ‘greeted’ | mot-a  ‘is greeted’

Before proceeding to discuss Vowel and [ATR] morphophonology, a brief explanation of noun
plural formation should prove helpful to the reader.

As shown in table 5, nouns can attach a suffix to mark the singular form as in korops-s3 ‘leaf-SG’,
the plural form as in kidJ-nrf ‘chest-PL’, or both as in ono-sa/ono-nr ‘clothe-SG/clothe-PL’.

Table 5: Three ways of forming singular and plural nouns

Suffixes | Singular noun Root Plural noun

-so/- kdrdpa-ss kdrdpd ‘leaf’

-/-n1 kids kid5-ni ‘chest’

-so/-n1 ono-so ono- ono-nI ‘clothe around waist’

The noun system has multiple singular and plural marker suffixes, the most common of which are
listed in (43-45). They are listed according to the number of nouns attested to attach the suffix. The
suffixes are mostly unpredictable as to which root they attach, by either the root-final segments or
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by the semantics of the root. However, most suffixes only attach to roots with final vowels, or

roots with final consonants.

(43)  Nouns singular suffixes
# Root-final Suffixes | Singular Plural |
54 | con./vow. -so/- ama-sd ama ‘sandal’
5 con./vow. -i/- mur-1 mor ‘mosquito’
(44) Nouns plural suffixes
# Root-final Suffixes Singular Plural
82 | vow. -/-n1 kids kid3-ni ‘chest, authority’
65 | con. -/-an parét parat-an ‘ax’
40 | vow. -/-at ko kon©-at ‘knee’
25 | con./vow. -/-a kidf kid'-a ‘water well’
23 | con. -/-1 alag alan-f ‘salt’
6 VOW. -/-ka 1ddé nddé-ka ‘lame person’
5 con. -/-on wir wor-5n ‘stream’
4 VOW. -/-0 mode mod'-2 ‘blind person’
2 VOW. -/-yin k) pd-jin ‘thing’
2 con. -/-mn dir dir-m ‘valley’
2 VOW. -/-ka yinf yini-k3 ‘co-wife’
2 con. -/-in modon mudup-in ‘elderly person’
2 VOW. -/-na ki kati-nd ‘town, cattle camp’
2 con./vow. -/-alo gure gir-318 ‘dove’
2 VOW. -/-ot dsdg dad'-5t ‘story’
2 con./vow. -/-'a mind muin-3 ‘snake’
2 con. -/-t1 mar mar-tf ‘chief, king’
2 VOW. -/-s1k kadi kadi-sik ‘house’
2 con./vow. -/-s1 nom )om-SI ‘face’
6 con./vow. -/ku- moye ku-moye ‘his.father’
(45)  Nouns singular and plural combination suffixes
# | Root-final Suffixes | Singular Plural
9 | vow. -so/-n1 ono-s9 ono-ni ‘clothe around waist’
4 | vow. -so/-at bodo-so bodo-at ‘expert’
3 | con. -so/-an k¥akarak-so k“ak“arak-an ‘moth’

7. Vowel morphophonology

I now discuss sound changes when vowels are joined at morpheme boundaries. The most common
alternation in nouns is a resulting vowel glide, and the only alternation in verbs is an inserted

glottal plosive.

The vowel-initial noun suffixes —an, 1, -on, -, -in are only attached to consonant-final roots. The
suffixes —at, -a, -0, -ot, -o/o, -'a and other less common vowel-intial suffixes can be attached to
vowel-final noun roots, with one of four alternations, as shown in (46). The number of nouns with
the the root-final vowel is given, all of which attach the suffix —at. The most common result of
joining vowels at morpheme boundaries in nouns is that the root-final vowel becomes an on-glide
for the suffix vowel. In this process, the non-high root-final vowels /¢/ and /o/ become the high on-
glides /'/ and // respectively as in _gamé/am™at ‘word’ and bdys/bdy“-dt “flock’. A similar process
is documented for Kuku (Cohen 2000:21). When the Mundari nouns listed under vowel glides in
(46) are said slowly, depending on how slow the utterance, they begin to have three syllables and a
weak glottal introducing the suffix as in /9/i-74¢ ‘basket’, rather than two syllables and a vowel
glide as in /o/-dt. However, because they are two syllables at normal speed and the root-final
vowels /e/ and /o/ are raised to high, all such words are analyzed to have vowel glides.
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(46)  Alternations when vowels are joined by attaching the plural suffix —at

Suffix | Root-final |# | Singular Plural
Vowel glides -at I 3 131 151'-at ‘basket, bow!’
U 3 | kdngo kdn -4t ‘knee’
i 15 | wali wol'-at ‘gap, space’
u 9 | duru dur“-at ‘grass’
€ 1 | jamé am'-at ‘word’
p) 1 blnd bin“-4t ‘flock, group’
Root vowel U 1 12?6 la?-at ‘cloth’
elision u 1 ka?a ku?-4t ‘shield’
Glottal insertion € 1 mine mme-?at | ‘deaf person’
€ 1 | ja%é Ja2é-24t ‘rainy season’
Suffix vowel a 1 deka deka-t ‘number’
elision € 1 kéra?¢é kéraré-t | ‘widow’

The second most common result of joining vowels in nouns is root vowel elision. Alternatively, it
could be analyzed that the final vowel of the singular form, such as vin /a70/az-4t ‘cloth’, is a
suffix instead of belonging to the root. However, such an analysis requires four additional singular
suffixes -u, -1, -a, -€ to account for the final vowels in the singular forms listed under root vowel
elision in (46-47). Although only attested in five nouns, it is common for a weak glottal plosive to
be inserted between root-final vowels and initial vowels of suffixes in verbs, as shown in (48).
Since the root-final vowel /e/ of mme/mme-7at ‘deaf person’ and d7€/d76-74t ‘rainy season’ is not
raised, these nouns of (46) are not analyzed to have vowel glides in the plural form. Finally, there
are two nouns in which the suffix vowel is elided. Alternatively, the plural forms of such nouns
could be analyzed as having the suffix — instead of —az. However, suffixes without a vowel are
extremely rare in Mundari.

The first three alternations are shown in nouns with other suffixes in (47).

(47)  Alternations when vowels are joined by attaching other plural suffixes

Suffix | Root-final | # | Singular  Plural
Vowel glide -a I 3 | kilf kil'-a ‘line in battle’
i 2 | dili dil-3 ‘hole’
€ 8 | toré tor'-a ‘stick, staff’
-/-o € 2 | mode mod'-o ‘blind person’
-/-ot € 2 | dade ddd'-5t ‘story’
-/-¢ i 1 | luyoki luyok’-¢ ‘apostle’
Root vowel -/-a U 1 | jaks ak-a ‘animal’
elision -/-an I 1 | bdyi bdy-én ‘net’
-/-ala € 1 | gure gir-318 ‘dove’
-/-'a u 1 | mind muin-*3 ‘snake’
-/'en | u 1 | ydmd yum-‘én ‘heart’
-/-ons | a 1 | manta mént-$n3 | ‘field, garden’
-/-ok i 1 | mij mij-0k ‘mouse’
-i/- a 1 | pabur-i nibara ‘horn’
-ut/- I 1 | wiy-ot woyi ‘buttock’
Glottal insertion -so/-at | o 1 | bodo-so bodo-?at ‘expert’
-/ku- a 2 | aba ku-?aba ‘father’

In verbs, the vowel-initial suffixes of (48) can be attached to vowel-final roots such as pé ‘shoot’.
A glottal is inserted between each root-final vowel and initial vowel of the suffix. The verb gom
‘throw’ with root-final /m/ is given for comparison.

(48) Verb suffixes which insert a glottal when attaching to root-final vowels




Mundari Phonology September 2013 19

Verb suffix® Root-final vowel Root-final consonant
imperative  -g€ pe-28 ‘Shoot!’ gom-¢ ‘Throw!’
passive -a pe-?a ‘is shot’ gum-a ‘is thrown’

-U pe-?u ‘is shot’ gum-u ‘is thrown’
subordinate -ar1 pe-2ar1 ‘when is shot’ gum-art ‘when is thrown’
repetitive -ajt pe-?an ‘shoot repeatedly’ | gum-aj1 ‘throw repeatedly’

-aju pe-?aju ‘shoot repeatedly’ | gum-aju ‘throw repeatedly’
abitive -ara pe-?ara ‘shoot going’ gum-ara ‘throw going’
ventive -un pe-fun ‘shoot coming’ gum-un ‘throw coming’

-unda | pe-?unda ‘shoot coming’ gum-unda ‘throw coming’

-unde pe-2unde ‘shoot coming’ gum-unde ‘throw coming’
applicative  -an pe-?an ‘throw for’ gum-an ‘throw for’

-andr pe-?andr ‘throw for’ gum-andr ‘throw for’

-andu | pe-?andu ‘throw for’ gum-andu ‘throw for’
verbal ka--an1t | ka-pe-?anit ‘shooter’ ka-gum-anit ‘thrower’

nouns ka--ak | ka-pe-?7ak  ‘shooters’ ka-gum-ak  ‘throwers’
-gt pe-1gt ‘shooting; gun’ gum-gt ‘throwing’
-gtt1 pe-1ett ‘shootings; guns’ | gum-gtt1 ‘throwings’

In (49), the verbal noun suffix -&z applicative suffix —an, and ventive suffix -on are attached to
verbs with eight different root-final vowels. The glottal can be inserted between the vowels in each
case. In quick speech of some speakers, such verb forms can approximate one syllable instead of
two. However, since non-high vowels such as /e/ in pe-7an ‘shoot for’ and /o/ in ko-7an ‘bit for’ are
not raised to high vowels, the verb forms of (49) are not analyzed as containing vowel glides.

(49) Root-final | Past Verbal noun Applicative | Ventive
-gt -an -un

a gd ‘wanted’ ga-7et  ‘wanting’ ga-?7an ga-?un
€ p¢ ‘shot’ pe-?et  ‘shooting; gun’ pe-?an pe-?un
0] k3  ‘bit’ ko-?et  ‘biting; teeth’ ko-?an ko-?un
I pi  ‘asked’ pi-2et  ‘asking’ pI-7an pI1-7un
U 6 ‘advised’ ju-2et  ‘advising; advice’ ju-7an ju-7un
9 nd ‘ate’ no-?et  ‘eating; spoon’ no-?an no-?un
i yi  ‘swallowed’ | yi-?et® ‘swallowing’ yi-?on yi-2un
u a  ‘yelled’ lu-?et  “yelling; cry, shout” | lu-?an lu-?un

The glottal is also inserted between the verbal noun prefix ka- and vowel-inital verb roots, as
shown in (50).

(50) Past Singular verbal noun  Plural verbal noun
ka- -an1t ka- -ak
a €k ‘drove in’ | ka-?ek-anit ka-?ek-ak ‘person driving in’
adldy ‘stayed’ ka-?olon-anit ka-?olon-ak ‘person staying’
ad ‘touched’ | ka-?0-?anit ka-?0-?ak ‘person touching’

8. [ATR] morphophonology

Just as the discussion in section 2 showed that the [-ATR] vowels 4, 7, v and [ + ATR] vowels o, J,
u function as distinct sets in roots, I now show that these also function as distinct sets across
morpheme boundaries. In Mundari, [ + ATR] quality spreads from roots to suffixes, suffixes to
roots, or from roots to prefixes. [ + ATR] is dominant, spreading to all vowels unspecified for
[ATR] in words. Vowels that are not specified for [ATR], or do not have an [ATR] association
through spreading, surface as [-ATR] by default. The process can be stated simply as in the rule of

(51).

¥ The function and meaning of many verb suffixes has yet to be dermined or confirmed.
° This form needs to be check with a native speaker.
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[+ ATR] quality spreads from right to left or from left to right in words, to vowels
unspecified for [ATR], unless vowels are separated by a mid vowel /¢/, /o/.

The [+ ATR] quality does not spread to the verbal noun prefix ka-, which can be analyzed as being
underlyingly specified as [-ATR]. [ + ATR] quality does not spread across the mid vowel /¢/ in j1o-
Zettr ‘spoons’, although the mid vowel itself takes on partial [ + ATR] quality, as do other mid

vowels in roots with [ + ATR] vowels.

I first discuss rightward spreading from roots to suffixes (8.1), then leftward spreading from roots
to prefixes (8.2), then partial spreading to mid vowels (8.3), then leftward spreading from suffixes
to roots, including mid vowel raising (8.4), and finally allomorphic suffixes differing by vowel

height (8.5).

8.1 Rightward [ + ATR] spreading

In Mundari, [ + ATR] quality spreads from roots to suffixes unspecified for [ATR], in both nouns
and verbs. As shown in (52), when the plural suffix —nr attaches to nouns with [ + ATR] vowels, it
becomes the [ + ATR] suffix -ni. When the plural suffix -an attaches to nouns with [ + ATR]
vowels, it becomes the [ + ATR] suffix -an.

(52) Root | Singular Plural Singular | Plural ‘
-n1 -an
[-ATR] |a yapé yapé-ni ‘moon, month’ parét | parat-an | ‘ax’
€ meéréne  meéréné-nf ‘grandfather’ nédép nédép-an  ‘tongue’
b) 1513 15r3-nf ‘voice’ bayi bdy-an ‘net’
I likird likfrd-nf ‘hare’ dipit dipft-dn  ‘time’
U nugusu  nugusu-ni__ ‘discouragement’ | bluk bllok-4n  ‘crowd’
[+ATR |» pada pddé-ni ‘gold’ mdk mdk-an  ‘waist’
]
i bilili bilili-ni ‘tower’ rinit rinit-4n ‘power’
u budu budu-ni ‘feast, banquet’ murat murut-3n  ‘neck’

The noun plural suffixes —at, -a, -ka, -1, -'a, -t1, -sik also become [ + ATR] when attached to nouns

with [+ ATR] vowels.

(53) [-ATR] [+ATR]
-at | kogo  kon“-at ‘knee’ duru durt-at ‘grass’
-a | kidi  kid'-a ‘waterwell’ kidi kid'-3 ‘arm’
-ka | pddé pddé-ka  ‘lame person’ yini yini-ka ‘medicine’
-1 alag  alag-f ‘salt’ luguluson  luguluson-i  ‘vulture’
-a | gélé  gélél-'a ‘shoulder’ munu mun-'3 ‘snake type’
-t1 mar  mar-t{ ‘chief’ kayin kayin-ti ‘hand’
-sik | kadi  kadi-sik  ‘house’ kume¢ kumu-sik ‘nose’

In verbs, the indicative suffix -7, and the directional suffixes —ara and -un become [ + ATR] when
attached to roots with [ + ATR] vowels.

(54) Root  Past Indicative ~ Abitive Ventive
-1 -ara -un
[-ATR] a aga ga-y1 ga-tara ga-fun  ‘want’
€ ape pe-1 pe-tara pe-fun  ‘shoot’
) akd ko-y1 ko-?ara ko-?un  ‘bit’
I a p1 pI-j1 pI-?ara pr-fun  ‘ask’
U ajo JU-p ju-Tara ju-fun  ‘advise’
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ne-tun  ‘eat’
lim-un  ‘check’
lu-2un  ‘yell’

The verb suffixes of (55) also become [ + ATR] when attached to roots with [ + ATR] vowels.

(55) Verb suffix [-ATR] [+ATR]
indicative -ja gum-ba ‘throw’ tur-yo ‘chase’
passive -a gum-a ‘is thrown’ tur-9 ‘is chased’

-U gum-u ‘is thrown’ tur-u ‘is chased’
subordinate  -ar1 gum-arl ‘when is thrown’ tur-ori ‘when is chased’
repetitive -ajl gum-ajl ‘throw repeatedly’ tur-opi ‘chase repeatedly’

-ajU | gum-ayu ‘throw repeatedly’ tur-aju ‘chase repeatedly’
ventive -unda | gum-unda ‘throw while coming’ | tur-unde ‘chase while coming’
applicative  -an gum-an ‘throw for’ tur-an ‘chase for’

-andi | gum-andi  ‘throw for’ tur-andi  ‘chase for’

-andu | gum-andu  ‘throw for’ tur-ondu  ‘chase for’
negative -nI gum-mi1 ‘not throw’ tur-ni ‘not chase’

-an1 gum-ani ‘is not thrown’ tur-oni ‘is not chased’

In Bari (Hall and Yokwe 1981:57) and in Kuku (Cohen 2000:16), [ + ATR] quality is documented
to spread rightward to noun and/or verb suffixes similar to those of Mundari.

8.2 Leftward [+ ATR] spreading from roots to prefixes

Similarly, [ + ATR] quality spreads from roots to prefixes unspecified for [ATR] in both nouns and
verbs. As shown in (56-58), [ + ATR] quality spreads to the noun prefix ku- and the causative
prefixes £o- and #~, all of which are underlyingly unspecified for [ATR].

(56) Singular Plural
ku-
[-ATR] aba ku-?aba ‘father’
ama ku-?ama ‘mother’
moye ku-moye ‘his.father’
nore ku-nore ‘his.mother’
[+ATR] muyi ku-muyi ‘your(sg).father’
puri ku-nuri ‘your(sg).mother’
67 Root | Non-causitive Causitive
to-
[-ATR] | a saka “sit’ to-saka ‘make person sit’
€ gerdk ‘one’ to-gerok “first’
b) kor ‘divide, separate’ | to-kor ‘testify, confess, interpret’
I giripuk  ‘nine’ to-giripuk  “‘ninth’
U $0-lig ‘friends’ to-ju-lp ‘befriend’
[+ATR] | i io ‘big, important’ to-ijo ‘honor someone’
u Jup ‘dress oneself’ to-yup ‘dress someone’
(58) Root | Non-causitive Causitive
tu-
[-ATR] | a kayu “first born child’ tu-kayu ‘birthright’
€ lem-an  ‘be healed, beautiful’ tu-lem-a  ‘heal, make beautiful’
) monat  ‘five’ tu-monat  ‘fifth’
I l'ag-an  ‘dissappear, be lost’ tu-l'ag ‘loose something’
[+ATR] | o bor ‘buy’ tu-bor ‘sell’
i r'dy ‘be surprised’ tu-r'an ‘surprise someone’




Mundari Phonology September 2013 22
| u | pur ‘lay, place something’ | tu-pur-u  ‘lay something down’

However, as shown in (59), [ + ATR] quality does not spread to the prefix ka- of singular and
plural verbal nouns, which may be underlyingly specified as [-ATR]. The only other prefix in
Mundari is the incompletive CV- where the first root consonant and vowel are copied and prefixed
to the root.

(59) Root | Past Verbal noun  Verbal noun
singular plural

a agd ‘wanted’ | ka-ga-?anit ka-ga-?ak ‘wanter’
€ ap¢  ‘shot’ ka-pe-?anit ka-pe-?ak ‘shooter’
h) akd  ‘bit’ ka-ko-?anit ka-ko-?ak ‘biter’
I apt  ‘asked’ ka-p1-?anit ka-p1-?ak ‘asker’
U aj0  ‘advised’ | ka-ju-?anit ka-ju-?ak ‘adviser’
) and ‘ate’ ka-no-?onit ka-no-?ok ‘eater’
i alim ‘checked’ | ka-lim-anit ka-lim-ak ‘checker’
u ala ‘yelled’ ka-lu-?anit ka-lu-?0k ‘yeller’

In Bari (Hall and Yokwe 1981:57) and Kuku (Cohen 2000:17), [ + ATR] quality is documented to
spread leftward to a causative verb prefix similar to that of Mundari.

8.3 Partial [ + ATR] quality on /¢/, /o/

As shown in (13) and repeated in (60), the vowel phonemes /¢/, /o/ have partial [ + ATR] quality
when they occur in roots with [ + ATR] vowels.

(60) Vowels /¢/ and /o/ with [ + ATR] vowels in the same root

betin ‘resembling (MOD)’ kin¢ ‘goat’
lopijot ‘male sheep or goat’ kijo  ‘grinding stone’
kobukdn  ‘wings’ gur¢ ‘dove’

When the singular suffix —so is attached to nouns with [ + ATR] vowels, it also has partial [ + ATR]
quality —so.

(61) Root Singular Plural
-s0

[-ATR] a ama-sd ama ‘sandal’
€ méedé-sd 15-méde ‘neighbour’
b) t315k-s3 315k ‘egg’
I r1ma-so rima ‘fetas’
U kiys-sd kUyo ‘bone’

[+ATR] 3 l'ana-sQ l'ana ‘foreigner’
i diri-sQ dirf ‘unmarried girl, virgin’
u puri-so pura “flea’

Similarly, the singular verbal noun suffix —et has partial [ + ATR] quality —ef when attached to verb
roots with [ + ATR] vowels. Although, the plural verbal noun suffix -effr has partial [ + ATR]
quality —ettr when attached to verb roots with [ + ATR] vowels, the final vowel rof the suffix does
not have [ + ATR] quality. In this suffix, the mid vowel /e/ may act as a barrier for the [ + ATR]
spreading.

(62) Past verb Verbal noun  Verbal noun
singular plural
a|agd ‘wanted’ | ga-?et ga-Tettr ‘wanting’
€ |apg¢  ‘shot’ pe-1gt pe-Tettr ‘shooting; gun’
o |akd ‘bit’ ko-?et ko-?ettr ‘biting; tooth’
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1 [apl  ‘asked’ pI-2et pI-2ettr ‘asking’

Ulajo ‘advised’ | ju-?st ju-Pettr ‘advising; advice’
9 |and “‘ate’ no-?et no-?ettr ‘eating; spoon’

i [alim ‘checked’ | lim-et lim-ettr ‘checking’

ulala ‘yelled’ lu-?et lu-?ettr ‘yelling; cry, shout’

The verb suffixes of (63) also have vowels that have partial [ + ATR] quality when attached to
roots with [+ ATR] vowels.

(63) | [-ATR] | [+ATR]
indicative -j€ gum-be ‘throw’ tur-ye ‘chase’
imperative  -€ gim-& “Throw!’ tur-¢ ‘Chase!’
subordinate -jere | gbm-berg ‘when throws’ tur-3¢r¢  ‘when chases’
ventive -unde | gum-unde ‘throw while coming’ | tur-unde ‘chase while coming’

8.4 Leftward [ + ATR] spreading from suffixes to roots

There are various noun and verb suffixes that are underlyingly specified as [ + ATR] and spread
their quality leftward onto the root. As stated in (64), the vowels /e/, /o/ are raised to /i/, /u/
respectively through leftward [ + ATR] spreading. This raising process only occurs when [ + ATR]
quality spreads from suffixes to root, and not when [ + ATR] spreads from roots to suffixes or from
roots to prefixes.

(64) [+ ATR] vowel raising
When [+ ATR] quality spreads leftward from suffixes onto the root vowels /e/, /o/,
they are raised to /i/, /u/ respectively.

As shown in (65), the [ + ATR] noun singular suffix —7 attaches to roots that are unspecified for
[ATR] quality. In such nouns, the singular form surfaces as [ + ATR] even though the plural form
surfaces as [-ATR]. For dén ‘trees’, the vowel /¢/ is raised to /i/ (din-7 ‘tree’). For porop ‘stones’,
the vowel /o/ is raised to /u/ (yurup-i ‘stone’).

(65) Singular Plural
-i
[-ATR] | mur-i mdr ‘mosquito’
din-{ dén ‘tree type’

purup-i  gorop | ‘stone’
pgaibur-i  pdbdra | ‘horn’
[+ATR] | pir-i pir ‘hair’

In (66-67), the [ + ATR] plural suffixes —ko and —in attach to roots with the result that the plural
noun surfaces as [ + ATR], even though the singular form surfaces with [-ATR].

(66) Singular  Plural
-ko
[-ATR] | yInf yini-kd | ‘co-wife’
r0bé ribd-kd | ‘sorceror’
67) ‘ Singular Plural ‘
-in
[- brdny burtn-in | ‘harmful animal (such as lion)’
ATR]

modon mudug-in | ‘elderly person’
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Note that the —ka suffix in pidé/pidé-ka ‘lame person’ and possibly in yini/yini-ko'’ ‘medicine’ of
(68) is underlyingly unspecified for [ATR] and takes the [ATR] quality of the root. However, the —
ko suffix in ymr/yini-ke ‘co-wife’ of (66) is underlyingly specified as [ + ATR] and causes the root
to be [+ ATR]. As with other noun suffixes, the suffixes —ka and —ko are unpredictable as to which
roots they attach, either by root-final segments or by the semantics of the root. Similarly, the -m
suffix of (69) is underlyingly unspecified for [ATR], and the —in suffix of (67) is underlyingly
specified for [+ ATR], again unpredictable as to which roots they attach.

(68) Singular  Plural
-ka
[-ATR] nddé nddé-ka | ‘lame person’
lure lure-ka | ‘baby, small child’
[+ATR] | yini yini-k3 | ‘medicine’
(69) ‘ Singular  Plural ‘
-In
[-ATR] ‘ dir dir-m | ‘valley’
dan dan-in | ‘time’

In (70), the [ + ATR] quality of noun suffixes spreads leftward to the root, also resulting in
[+ ATR] forms, even though the other form surfaces as [-ATR]. The suffix —san is particularly
unusual in that it surfaces as [-ATR], but causes the root it is attached to to become [+ ATR].

(70) Singular Plural
-/-iana méntéd m3nt-'5nd ‘field, garden’
-/-sak médé midi-sdk ‘family, household, house’
-89/-in an-so on-in ‘baren person or animal’
-k/-an kors-k kir'-4n ‘mouth, beak, language’
-nit/-k tamu-nit tdmd-k ‘slave, servant’
-isg/-ot nubul-isg nobol-ot ‘tree type’
-t/-san 315-t uld-san “flour’
welé-t wili-san ‘oil’

There is also one causative allomorph prefix fo- that causes the root of the verb of (71) to become
[+ ATR]. Presumably this is a morphologically distinct prefix from the causative prefix fo- in fo-
gerok ‘first’ and distinct from the causative prefix fv- in fw-lem-a ‘heal, make beautiful’. These
were both shown in (57-58) and do not spread [ + ATR] quality to the root.

(71) Past Causative
to-
dén  ‘know, think’ | to-din ‘teach’
dén  ‘know, think’ | to-din-o ‘learn’

In addition, there are two noun suffixes —no, -o/o that only attach to [ + ATR] roots. These could be
analzyed as underlyingly unspecified for [ATR] and taking the [ + ATR] quality of the root, or as
underlyingly specified as [ + ATR] and spreading their quality without change to the root.

(72) ‘ Singular  Plural |
-nd
[+ATR] | kdf kd3i-nd | ‘town, cattle camp’
ri ri-ng ‘tree type’

' In the noun yini/yini-ks ‘medicine’, the suffix can be analyzed as underlyingly unspecified for [ATR] and
taking the [+ ATR] quality of the root, or as underlyingly specified as [ + ATR] and spreading its quality
without change to the root.
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(73) ‘ Singular Plural ‘
) )
[+ATR] lipa lipal-ala ‘soil’
gure gur-313 ‘dove’

In verbs, there are two suffixes underlyingly specified as [ + ATR] which spread their quality
leftward onto roots with mid vowels. Unlike [ + ATR] noun suffixes which can spread their quality
onto roots with any of the 8 vowel phonemes, [ + ATR] verb suffixes only spread their quality onto
mid vowels. In (69), the [ + ATR] passive suffix —uz and ventive suffix -un are attached to roots that
surface as [-ATR] in the past form, but [ + ATR] in poassive and ventive forms. For k&p ‘followed’,
the root vowel /e/ is raised to /i/ (kip-u ‘is followed”). For wdk ‘beat’, the root vowel /o/ is raised to
/u/ (wuk-u ‘is beaten’).

(74) Root | Past Passive Ventive
-u -un
€ akép  ‘followed” | kip-u ‘is followed’ | kip-un ‘follow coming’
a ék ‘drove in’ | ik-u ‘is driven in” | ik-un ‘driving in coming’
b) awdk ‘beat’ wuk-u  ‘is beaten’ wuk-un  ‘beat coming’
a dot ‘removed’ | dut-u  ‘is removed’ | dut-un ‘remove coming’

However, as was seen in (54-55) and can again be seen in (75), passive verbs may also have the
suffix -vand ventive verbs may also have the suffix -oun.

(75) Root | Past Passive Ventive
-U -un
€ amet  ‘looked’ met-u  ‘is looked at’ met-un ‘look coming’
ape ‘shot’ pe-tu ‘is shot’ pe-?un ‘shot coming’
0] a rdp ‘paid’ rop-u ‘is paid’ rop-un ‘pay coming’
akdn  “did’ kon-u  ‘is made’ kon-un ‘did coming’

The suffixes -v and -un of (75) are underlyingly unspecified for [ATR] and take the [ATR] quality
of the root, whereas the suffixes —uz and -un of (74) are underlying specified as [ + ATR] and cause
the root to be [+ ATR]. As with noun suffixes, these verb suffixes are unpredictable in their
attachment to root-final segments or by the semantics of the root. Thus, they are analyzed to be
morphologically distinct—the one undergoing [ + ATR] spreading, the other causing root vowels to
be raised and to become [+ ATR].

In Bari (Hall and Yokwe 1981:57, 59) and Kuku (Cohen 2000:17, 43), [ + ATR] quality is
documented to spread leftward to the root from noun and verb suffixes similar to those of Mundari.
However, since Bari and Kuku have 10 vowel phonemes including the [ + ATR] mid vowel /e/ and
/o/, and since Mundari has only 8 vowel phonemes, not including these [ + ATR] mid vowels, here
there are some differences for Mundari.

In both Bari and Kuku, [ + ATR] root mid vowels /e/ and /o/ are raised to /i/ and /u/ respectively
when [ + ATR] suffixes are attached. However, at least in Kuku, [-ATR] vowels of verbs are not
raised'! as they are in Mundari, as shown in table 6. Apparently, the assimilation process of mid
root vowels raising in Bari and Kuku is more productive with [ + ATR] suffixes than with [-ATR]
suffixes.

Table 6: Mid vowel raising compared in related languages

Bari (Hall and Kuku (Cohen 2000:17) Mundari
Yokwe 1981:59)

"' In Kuku (Cohen 2000:42-43), the [-ATR] mid vowel /e/ and /o/ are documented to be raised to [ + ATR]
high vowels in the nouns masir-stot/masér cattle ticks/cattle tick’ and kosligk-uti/kateéldk ‘egg/eggs’, but in
general, [-ATR] mid vowels are not raised in Kuku or Bari, as they are in Mundari.
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Ventive'? Ventive Ventive
0 | s6n  sdp-un ‘send” | t6k  tik-tn ‘chop’ o9 | wdk  wuk-un ‘beat’
e | rém rim-un ‘spear’ | ké?  kil-Gn ‘fry’ e | kép kip-un ‘follow’
) ok $3k-0n ‘hit’ 9 |dp rop-un ‘pay’
€ gbé? gbél-6n  ‘contribute’ | e | mét met-un  ‘look’
a pdn  pap-6n  ‘dismantle’ |a | kdm kam-un ‘row’
I dip dip-Gn ‘support’ 1 | pi pi-?un ‘ask’
U dék  dok-6n  ‘push’ U |10 JU-Tun ‘advise’
3 kdr'®*  kér-tin ‘spoil’ 9 | mdt motun  ‘greet’
i dip dip-tin ‘sound’ i |lim lim-un ‘check’
u dik  dik-tn  ‘build’ u | tir  tur-un ‘chase’

In comparing Mundari ventive forms with Kuku ventive forms in table 6, we can see a diachronic
reason for the two ventive suffixes in Mundari. Kuku also has ventive suffixes that involve similar
morphological processes to Mundari ventive suffixes. In Kuku, and presumably in Bari from the
vowel rules of Hall and Yokwe (1981:59), a [ + ATR] ventive suffix -un is predictably attached to
roots with [ + ATR] vowels (in which root vowels /e/ and /o/ are raised), whereas a [-ATR] ventive
suffix -on is attached to roots with [-ATR] vowels, including the [-ATR] root vowels /e/ and /a/.
Whereas in Kuku and Bari, only [ + ATR] root mid vowels are raised, and are predictably raised, in
Mundari, [-ATR] root mid vowels are unpredictably raised. Which root vowels are raised in
Mundari is unpredictable from a synchronic point of view, but most likely are in the lexemes which
have [+ ATR] mid root vowels in Kuku and Bari. We can imagine that Mundari may at one time
have had phonemic [ + ATR] mid vowels which were raised in ventive verbs as in Kuku and Bari.
Although these mid vowels in Mundari are no longer contrastive with [-ATR] mid vowels, they
still undergo the raising process.

8.5 Suffixes differing by vowel height

Just as there are the noun and verb pairs of suffixes —ka/~ko, -v/-u, -un/-un with underlyingly
different [ATR] vowels, there are also noun and verb pairs of suffixes —an/on, -a/~o, -ara/~oro, -arv-
ori, -aju/-ofu that are also unpredictable by root-final segments or by the semantics of the root.

Although rare, the noun plural suffixes -on and -0 of (76) only differ in vowel height from the
common plural suffixes —an and —a of (52-53) and repeated in (77). But both pairs of suffixes are
unpredictable as to which root they attach, as are many of the other noun plural allomorphs listed
in (44).

(76) Root | Singular Plural ‘Singular Plural
-on -0
€ pérék pérék-dn  “fish spear’ | 15kdré 15k4r'-5  ‘meat’
war wor-3n  ‘stream’ lone lon'-o ‘news’
(77) Root | Singular Plural ‘Singular Plural
-an -a
€ nédép pédép-an  ‘tongue’ | tdmé tdm'-4 ‘elephant’
b) bdy1 bdy-an ‘net’ kdné kdy'-4  ‘song’

Similarly, the verb suffixes -oro, -orr, and - of (78) only differ in vowel height in some vowels
from the suffixes —ara, -arr, and —apv of (79) respectively, and can be analyzed as unpredictable
allomorphs of the same morphemes.

(78) | Past | Abitive | Subjunctive | Repetitive |

12 This verb form is not labeled in (Hall and Yokwe), but glossed as having meaning which might indicate a
ventive form.
3 Cohen (2000:6) uses the symbol 7 for the central [ + ATR] vowel a.
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| | =ord | =011 | i |

e | akép ‘ kep-oro ‘ kep-or1 ‘ kep-o4u ‘follow’
9 | awdk wok-oro wok-or1 wok-ogu ‘beat’
(79) ‘ Past Abitive Subjunctive | Repetitive |
-ara -art -aju
e | amét Jooked | met-ara met-art met-aju ‘look’
o|ardp paid rop-ara rop-arl rop-aju ‘pay’

By contrast, the subordinate verb suffix —zere/urr is predictable according to the vowel height of the
root. When attached to a root with final high vowel as in (80), the suffix surfaces with the non-high
vowel /e/ or [¢]. When attached to a root with final non-high vowel as in (81), the suffix surfaces
with the high vowel /1/ or /i/.

(80) Root | Past Subordinate
-jere
[-ATR] I apl ‘asked’ pi-séré  ‘when asked’
U ajé  ‘advised’ j0-3erg¢  ‘when advised’
[+ATR] |i ayl ‘swallow’ |yijér¢  ‘when swallowed’
u ala ‘yelled’ li-3&r¢  ‘when yelled’
(81) Root | Past Subordinate
-fir1
[-ATR] a akim  ‘row’ kam-biri ‘when rowed’
€ ape ‘shot’ | pé-jiri ‘when shot’
o] akd ‘bit’ k3-yiri ‘when bit’
[+ATR] ) a kd ‘left’ ka13-jiri ‘when left’

Thus Mundari has predicatable vowel change in the subordinate suffix —yere/urz, as well as a host
of affixes unspecified for [ATR] that take the [ATR] quality of the root. It has unpredictable
vowels in other suffixes, including the pairs —ka/~ks, -v/~u, -un/-un with underlyingly different
[ATR] vowels, and the pairs —an/~on, -a/~o, -ara/-oro, -arr/-ori, -aju/-9fu with underlyingly differing
vowel heights.

Again in comparing Mundari forms with Kuku and Bari forms, we can see a diachronic reason for
the pairs of suffixes in Mundari with differing vowel heights, as shown in table 7. Kuku and Bari
also have pairs of suffixes differing in vowel height. In Kuku, a [ + ATR] abitive suffix —oro?is
predictably attached to roots with [ + ATR] vowels, whereas a [-ATR] abitive suffix —ara?is
attached to roots with [-ATR] vowels. However, the vowels of the [ + ATR] suffix —oro? are raised
to mid vowels (—oro?) when attached to roots with [ + ATR] mid vowels /o/ or /e/. A similar
process occurs in Bari for the passive suffix -o when attached to roots with [ + ATR] mid vowels.
Whereas in Kuku and Bari, the suffix vowel o is only raised to o when attached to roots with

[+ ATR] root mid vowels, and is predictably raised in this environment, in Mundari, suffixes with
the vowel o are unpredictably attached to roots with [-ATR] mid vowels. The vowels in roots to
which Mundari o suffixes attach are likely in the lexemes which have [ + ATR] mid root vowels in
Kuku and Bari. We can imagine that Mundari may at one time have had o suffixes raised to o when
attached to roots with [ + ATR] mid vowels, as in Kuku and Bari. Although Mundari roots with
mid vowels no longer have an [ATR] contrast, the suffixes that differ in vowel height sill attach to
the corresponding historic [ATR] quality of mid root vowels.

Table 7: Suffix vowel height differences compared in related languages

Bari (Hall and Kuku (Cohen 2000:16) Mundari
Yokwe 1981:58)
Passive Abitive Abitive
o | tok  tok-0 ‘cut’ tok  ték-6rd6?  ‘chop’ o | wdk  wok-oro  ‘beat’
e | pé? pél-o ‘roast” | ké?  kél-6r6?  ‘fry’ € | kép kep-oro  ‘follow’
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) Pk jok-ara? ‘hit’ o | dp rop-ara  ‘pay’

€ gbé? gbél-ar8?  ‘contribute’ | € | mé&t met-ara  ‘look’

a pdn  panp-ard?  ‘dismantle’ |a | kdm kam-ara ‘row’

I dip  dfp-4rd?  ‘support’ I | pl pi-?ara ‘ask’

U dok  dok-4rd?  ‘push’ U |10 ju-?ara ‘advise’
9 kér  kér-8r3?  ‘spoil’ 9 | mdt mot-aro  ‘greet’

i |wip win-d3" ‘swing’ |dip  dip-4r3?  ‘sound’ i |lim lim-era  ‘check’
u dik  dik-4r3?  ‘build’ u | tir  tur-oro ‘chase’

9. [ATR] vowel raising compared with that of Laru and Fur

There are two other languages attested to have the [-ATR] mid vowels /¢/ and /o/ raised to the

[+ ATR] high vowels [i] and [u] through morphology: Laru, a Niger-Kordofanian, Heiban group
language and Fur, a Nilo-Saharan isolate. Both have the same 8 vowel phonemes as Mundari. In
addition, both have leftward and rightward [ + ATR] spreading, where the spreading is from roots
to affixes and affixes to roots, as in Mundari. Also, the [ + ATR] spreading occurs fully on high and
low vowels, but only partially (or not at all) on mid vowels, as in Mundari.

Futher, all three languages have cooccurence restrictions for mid vowels with other vowels. In
Laru, the most restrictive of the three languages, mid vowels /¢/, /o/ do not occur in roots with

[+ ATR] vowels. In fact, they do not even occur in roots with [-ATR] vowels /1/, /u/ (Abdallah
2012:19). In Fur, mid vowels do not occur in roots preceeding [ + ATR] vowels /1/, /u/, /a/. Mid
vowels do occur following [ + ATR] vowels, and like in Mundari, have only partial [ + ATR]
quality [e], [o] in this position (Kutch Lojenga 2012:37-38). Mundari’s restriction of mid vowels
with the [ + ATR] vowel /o/ and limited occurance of mid vowels with other [ + ATR] vowels is not
surprising, when compared with the restrictions in these other languages with the same 8 vowel
phonemes.

Table 8: Vowel cooccurence restrictions compared in related languages

Laru (Abdallah 2012:19) Fur (Waag 2010:33, Mundari
Kutsch Lojenga 2012:37)

ofo] efe] & wu i ofo] efe] oa u i ofo] efe] o u i
ofo] | - - - - - |afo] - - - - - |olel]- - - X X
efe] | - - - - - lefe] |- - - - -lefe] |- - - - X
9 - - X X X|9 X X X X X9 - - X X X
u - - X X X|u X X x® x x - X X X X
i - - X X X|i X X X X X |i X X X X X

Finally, in all three languages, mid root vowels /¢/ and /o/ are predictably raised to the [ + ATR]
high vowels [i] and [u] when [ + ATR] affixes are attached to the root. In addition to the [ + ATR]
imperative suffix —d7 shown in table 9, Laru also has [ + ATR] suffixes for passive/reflexive —n,
dative —#, and imperative passive/reflexive —no which also cause mid root vowels to be raised
(Abdallah 2012:25). In addition to the [ + ATR] nominalizer suffix —iy attached to adjectives shown
in table 9, Fur also has a third person plural suffix —/ with floating [ + ATR] feature, which also
causes mid vowels to be raised in past verbs, such as k-&//3 ‘we pulled’/ k-illi1-/ ‘they pulled’
(Kutch Lojenga:40-41). In Mundari, mid vowels are similarly raised in roots when [ + ATR] affixes
are attached, although perhaps not as often as in Laru and Fur.

Table 9: Mid vowel raising compared in other languages

Laru (Abdalla 2012:25) Fur (Kutch Lojenga Mundari
2012:39)
Infinitive Imperative Adjective  Adjectival Singular  Plural
Noun

'* Hall and Bokwe (1981:55) use the symbol & for the low central [ + ATR] vowel o.
5 In Fur, only [a] follows /u/ and /i/ in roots and not [a] (Waag 2010:33)
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9|10 ru-di ‘grind’ tdy tuy-ip  ‘old’ modon mudun-in  ‘person’
€ | dede di-di ‘cut’ teyy-a tiyy-ip  ‘clean’ | médé midi-sdk  ‘house’
a | pana poga-di  ‘rub’ app-a dpp-in  ‘big’ manta mént-4nd  “field’

1 | dagqr dogri-di  ‘chew’ korr-a ktur-ip ~ “tall’ yinf yini-kd ‘cowife’
U |r1u ru-di ‘change’ | sikk-a sikk-in  ‘sharp’ | korg-k  kir'-3n ‘mouth’

The languages differ, however, in mid vowels being raised in affixes attached to [ + ATR] roots. I
have found no affixes with mid vowels in the descriptions of Laru. In Fur, affixes as well as roots
have mid vowels raised to high [ + ATR] vowels, although the raising in both roots and affixes only
occurs when preceeding [ + ATR] vowels, as this is the environment where mid vowels are not
allowed (Kutch Lojenga 2012:42, Waag 2010:35). In Mundari, although there are mid vowels in
affixes which have partial [ + ATR] quality when attached to [ + ATR] roots, only the mid vowels
of roots are ever raised to high [ + ATR] vowels, as when [ + ATR] affixes are attached.

Futher, the reason for mid vowels being raising is different for Mundari than for Laru and Fur. The
raising of mid vowels in Laru and Fur can be argued to result because co-occurance restrictions.
Namely, Laru never allows a mid vowel to occur with a [+ ATR] vowel, and Fur never allows a
mid vowel to precede a [ + ATR] vowel. To prevent mid vowels from occurring in these
environements through morphology, both languages raise mid vowels to [ + ATR] vowels, thus
overting the restrictions.

But as seen in the previous section, mid vowels in Mundari are raised because of diachronic
reasons, rather than because of any co-occurence restrictions. Mundari can be argued to previously
have had phonemic [ + ATR] mid vowels, which were raised in roots with various [ + ATR]
suffixes attached (as still occurs in Bari and Kuku, where the raising assimilation process is
stronger with [ + ATR] high vowel suffixes than with [-ATR] suffixes). Although in Mundari these
mid vowels are no longer contrastive with [-ATR] mid vowels, they still undergo the raising
process.

Mundari has the co-occurence restriction of (14)—that mid vowels never occur in adjacent
syllables of roots with the non-high [ + ATR] vowel /o/. However, this restriction only applies to
roots, and cannot be analyzed as the cause of most of the mid vowels that are raised. When mid
vowels follow /o/ through morphology, as in /2na-so/I'one ‘foreigner’ or ndjna-2et ‘ate/spoon’, they
are not raised to High vowels. Further, the majority of Mundari mid vowels that are raised are in
roots that attach suffixes with high vowels, as in (82).

(82) din-{ ‘tree’ dén ‘trees’
modon ‘elderly person’ mudup-in ‘elderly perons’
kép ‘followed’ kip-u ‘is followed’
wak ‘beat’ wuk-u ‘is beaten’

The only mid vowels being raised that could be analyzed as due to the co-occurence restriction
with /o/ are the nouns of (83), and the last two of these are doubtful since the suffix vowel surfaces
as [-ATR].

(83) médé midi-sdk  ‘family, household, house’
315-t Gld-san “flour’
welé-t  wili-san  ‘oil’

10. Summary

Mundari has 8 phonemic vowels which function in two sets in roots and across morphemene
boundaries: /i, 9, u/ are [+ ATR], and /1, €, a, o, v/ are [-ATR]. [ + ATR] quality is dominant and
spreads to vowels not underlyingly specified for [ATR], either from roots to affixes or from affixes
to roots, only being limited by word boundaries. Root mid vowels /e/ and /o/ are predictably raised
to the [ + ATR] high vowels [e] and [o] when [ + ATR] affixes are attached, just as has been
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documented for Laru and Fur. However, as can be seen from Kuku and Bari with 10 vowel
phonemes, the Mundari mid vowels that are synchronically raised may have at one time been

[+ ATR], since Kuku and Bari have [ + ATR] mid vowels that are raised through the same
morphology as Mundari—when suffixes with [ + ATR] high vowels are attached. Thus, mid vowels
in Laru and Fur are raised because of vowel co-occurence restrictions, whereas Mundari mid
vowels can be argued to be raised for a diachronic reason involving vowel height assimilation
through [ + ATR] spreading.
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