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- Heiban group of Kordofanian language spoken in the
Nuba Mountains of southern Sudan

- Estimated population of 100,000 (Quint, 2009)




Vowel system

- Quint (2009)
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Vowel harmony

- Vowels divided into two height classes: high vs. low

VOWELS

Low e a 0

B - ;

- Pervasive phenomenon including loanwords

- kérgé ‘hand’; kwdae ‘slave’; kwerri ‘he will make’; ki:fu ‘small antelope’; ami [e’'mi] “friend’ (French)
- Within words

- Goal: to provide an acoustic analysis of the vowel system and attest vowel harmony




Methods

- Speaker
- Taitas Kanda: male, born and raised in Sudan

- Elicitation
- Weekly sessions during a graduate Fieldwork class
- January — May, 2019

- Acoustic analysis
+ Annotation in Elan (Kwaras Rere corpus: rere.ucsd.edu)
* Segmentation in Praat (Boersma & Weenink, 2017)
* Processing in VoiceSauce (Shue et al., 2011)




Counterexamples to vowel height
harmony

- Disharmonic word examples (from elicitation)

jari ‘ash’ frijar ‘flash of light’
kritca ‘wine’ ¢ctndan ‘lion’
o:fi ‘red’ titdra ‘cup’
ditkka ‘stick forl light
kokoren ‘few’ jeni ‘ear’
ubdn ‘tree-hole’ Kimow ‘snake’

- The problem with /e/: “considerably higher than cardinal [e] and its point of
articulation is only a little lower than /1/” (Quint, 2009)
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Vowel harmony 1n grammatical
processes

- Noun suffixation with instrumental construction: with X

« Instrumental suffix; -Ci vs. -Ce

 C conditioned by the noun class; [i,e] conditioned by the vowel height of the stem

vowels

- Valence-changing structures: conjugated verbs in passives & causatives

- Passive suffix; -ni
- Causative suffix: -enni

- Raising vowels




HighV___[With+x | JWith+X | [With+X

warat-ti larger antelope’  k{:|u-yi ‘smoke’ kuri-yT  ‘mouse’

nelun-ni ‘lie’ tarum-oi1 ‘government’”  eé:mu-wi  ‘rat’ InStI‘umental

kéenden-yi  ‘knife’ guruji-yi ‘money’ Ki:rip-yi  ‘warthog’ <o :
suffix: with X

Kimiji-k1 ‘kitchen knife’ ji:Oi-ji ‘meat’ gukul|i-yT ‘edible gourd’

nar-ni ‘fruit’ tipi-ri ‘rabbit’ lubun-i  ‘ground-hole’  ° -Civs.-Ce

lar-|i ‘manure’ i:ge-wi “fire’ tul-oi ‘giraffe’ Depending on the vowel

. height class of the vowels in
Ki:ru-ki ‘small antelope’ the word stem

kwa:ra|ge ‘with the antelope’

LowV __|With+X | [With+X | JWith+X _ kwelingi ‘with the liar

tonor-6e ‘elephant’  tor-ré ‘child’ lEbIét-|&é ‘cloud’

Lc:):rorrj-ée sttar t°”f’r'fe . boy _ [sf:re‘-[eA sky Consistent with Quint’s
|dm-|e fish’ kwarto-ge  ‘blacksmith’ le:der-|é  ‘bowl’ findings

kwor-yé ‘man’ tor-ré ‘hammer’

don-|é ‘group’ 1>rldlo-1& ‘beetle’




Instrumental suffix: with X — counterexamples

c____ /| c |

- Words containing /e/ can

lejll - with eye k‘e[-k‘e with seed-hole end with different suffixes
ne:re-ni ‘with goat’ |e:0e-|é ‘with pine tree’
&:|e-|é ‘with termite’
néa-ni  ‘with poison’

- Words containing low

kworto-yi  ‘with rich person’ :
vowels take -Ci

kal-yi ‘with stone’
kwdaj-yi/é ‘with slave’ ken-yi/é ‘with salad’
- U - d Y - Words can take both -Ci
kwa:ral-yi/e  ‘with antelope’ amj|a-wi/é ‘with trap’ and -Ce
tulun-ri/é ‘with silo’ te-0i/e ‘with arm’

tul-ki/e ‘with porridge’  te:ra-(i/é ‘with girl’




Classification of [1,e] in -Ci, -Ce
clusters — transcription
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____ |mean F1 |mean F2 |mean F3 |mean F2-F1
I 322,17 2276.07 282824  1953.90

N 374.35 2136.40 2725.71  1762.05




Classification of [1,e] 1n -Ci, -Ce
clusters — kmeans stehr, 2018
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| |mean F1 |mean F2 |mean F3 |mean F2-F1
Fl 338.15 2275.85 2869.08  1937.70
I 355.67 2069.75 2564.42  1714.08




Classification of [1,e] in -Ci, -Ce clusters —
a priori label @elwig and Schneider-Blum, 2014)
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more variable; lower F2
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Valence-changing vowel raising

- Low vowels in derived causative forms (Quint, 2009):

- [al—[e]
- /o, o/—[u]
- le, e/ — [i]
- Three patterns:
- causative suffix —ni
* passive suffix -enni (cf. Moro: Strabone & Rose, 2012)

- vowel raised




/al—[e] (causatives -ni)

(1) a. ni-gw-t-emyji nerra te-r-angri
1SG-CL-HAB-make gir.PL HAB-PL-draw water
b. ni-gw-t-engi-n/ ne:ra

1SG-CL-HAB-draw water-CAUS  girl.PL

‘| make the girls draw water.’

(2) a. Ni-gw-t-emyji néra te-r-mani
1SG-CL-HAB-make gir.PL  HAB-PL-cook
b. ni-gw-té-me:ni-n/ néra
1SG-CL-HAB-cook-CAUS girl.PL

‘I make the girls cook.’




[o/—[u] (passives -8nni)

(3) a. Jjirgd
clothes.PL
‘Clothes are clean.’
b. jirgd
clothes.PL
‘Clothes are cleaned.’
(4) a. jiret
clothes.PL
‘The clothes are dry.’
b. jir€d
clothes.PL

‘Clothes are dried.’

ji-eor®
CL-be clean

ji-fi-eug-anni
CL-HAB-clean.PASS

gijo j-ondo
DEM CL-be dry

ji-t-und-anni
CL-HAB-dry.PASS




[o/—[u (U)] (causatives -ni)

(5) a w-3(5 [0]: a centralized /u/ with a
' much higher F2 of 1450 Hz
CL.3SG-insult.IPFV
‘He will insult.’
b. ni-gw-ul||s6-ni dndr-5  gwo:r-0
1SG-CL-insult.IPFV-CAUS boy-ACC man-ACC
‘| will make the boy insult the man.’

(6) a. Ni-gW-9mye dndr-o  ad-ard gw-dmne
1SG-CL-make.PST boy-ACC INF-become CL-something
‘I made boy be something.’
b. ni-gw-urud-ni tdndr-a  kimow
1SG-CL-become.IPFV-CAUS boy-ACC snake

‘I will make the boy become snake.’




le/—]1,1] (causatives -ni)

[1]: a centralized /i/ with a

(7) a. kw-f-€le much lower F2; in closed
CL.3SG-HAB-go syllables
‘He goes.’
b. nu-gw-t-ili (No trigger)

1SG-CL.3SG-HAB-go.CAUS
‘I make him (sb.) go.’

(8) a. kwu-m-pérte tida-n-olu
CL.3SG-REC-wipe surface-ACC-on

‘He has just wiped the surface.’

b. kw-t1-Birtr-n:/ tdndr-0  tida-n-olu
CL.3SG-HAB-wipe-CAUS boy-ACC surface-ACC-on

‘He makes the boy wipe the surface.’




le/[—]1,1] (causatives -ni)

(9) a kw-&rts [1]: a centralized /i/ with a
' o much lower F2; in closed
CL.3SG-hit lightly.IPFV syllables
‘He will hit lightly.’
b. KW-t-Irtx-n:i tdndr-a gwo:r-o
CL.3SG-HAB-hit lightly-CAUSboy-ACC man-ACC
‘He makes the boy hit the man lightly.’
(10) a. kw-érne tul-& nNarpo
CL.3SG-finish.IPFV porridge-ACC tomorrow

‘He will finish porridge tomorrow.’
b. kwu-t-irnz-n:/ tdnor-a  tul-&
CL.3SG-HAB-finish-CAUS  boy-ACC porridge-ACC

‘He makes the boy finish porridge.’




le/—le]; le/—[e] (causatives -ni)

(11) a. ni-gw-t-emyji
1SG-CL-HAB-make
b. ni-gw-t-éndéré

1SG-CL-HAB-sleep.CAUS

‘I make the child sleep.’
(12) a. kw-we

CL.3SG-milk

‘He will milk cow tomorrow.’

neda
cow

b. ni-gw-weadin-ni
1SG-CL-milk.IPFV-CAUS

‘| will make the boy milk the cow.’

to-n-éndeéré
HAB-3SG-sleep

tor-o
child-ACC
tor-o
child-ACC

ndrpo
tomorrow
tdndr-a néda
boy-ACC cow

« The low vowel /e/ does not raise to [i] (/endere/ — [indiri]); without the causative -ni
* (Could pattern as a high vowel, compare with /e/, which does not raise




Vowel raising summary

- lal — [e]
- /ol — [u]
- /o — [u,U]
- fel — [i1]

- Confirming Quint (2009) with the exception of /e/ raising to [i]

Simple verb |éndére ma:ni ard ondo
‘sleep’ ‘cook’ ‘become ‘be dry’

DEAELRVETM éndére i me:ni undu
‘make ‘make ‘make make ‘be dried’
sleep’ go’ cook’ become’




Current vowel system proposed
| back | | +back
i (®) u

_ +ATR
+high
-ATR e—I (L)
_ +ATR e 0
-high
-ATR € a 0

i li: ‘they will drink’” a ka| ‘stone’

I ki] ‘'seed-hole’ u turum ‘government’
e l&j ‘eye’ 0 tér ‘child’

£ lE:re ‘sky’ 0 {or ‘hammer’

5 narpo ‘tomorrow’ tss| ‘giraffe’

e kel ‘sheath’




Counterexamples explained

Based on the current vowel system:
- /el could pattern as a high vowel

- Instrumental suffix:
- -Ci appears after words with [e]
* [e] co-occurs with other high vowels /1, ®, u/ within a word

- Causatives:
- Verb stem with /e/ (&éndére ‘sleep’) does not raise




Discussion

- Vowel harmony is not as categorical as Quint (2009) suggests
- Variations seen in disharmonic words and with instrumental suffix

- Height harmony system appears to be in flux (cf. Tabaq, another Nuba
Mountains languag; Hellwig & Schneider-Blum, 2014)

- /el, which appears to be shifting to a higher /1/ with its shifting phonological
properties

- Data with ONE speaker; Taitas and the primary consultant with Quint from
the same region but different villages




Discussion

- Raising patterns

1 u (v) Height harmony: /o/—[u]
Height/ATR harmony: /a/—e], /e o/—[1 u]
e—1I Height harmony: /e o/—[1 ], also conditioned by syllable
> structure.
B O
|

a

- Rere displays more of a height harmony rather than ATR harmony
- Also attested in Moro: height harmony system (Richart & Rose, 2017)




Implications

- Neighbor lanugages with /i, 1, u, v, ¢, 9, 9, a/ + [ATR] harmony
- Heiban (Laru): /e o/—[1 u]
+ Talodi languages (Lumun, Dagik, Acheron, Tocho): /e o/—[e o]

* Lumun: ATR contrasts were only seen in the high vowels in minimal
pairs; compare with Rere ([kwil] ‘he will drink’ vs. [kwi:] ‘he will wash’)

- Status of language sustainability and preservation

- Tabaq, another Nuba Mountains language, due to language contact
(Hellwig & Schneider-Blum, 2014)

- Vowel system and harmony in flux: individual and word variation

- Height assimilations in Tabaq — ad-hoc or local; not remnants of an
earlier vowel harmony system

« Stronger vowel raising process in Rere — disrupted vowel harmony system




Future work

- Articulatory differences of [ATR] vowels
- Frequency distribution of [ATR] vowels
- The role of syllable structure in vowel harmony

- Work with more speakers to see if this pattern i1s idiolectal or widespread
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Many thanks to Taitas Kanda, Sharon Rose, the 2019 Fieldwork class, Marc Garellek

Thank you!

Yaqian Huang
University of California San Diego

yah1l01l@ucsd.edu



Extra slides




Vowel class based on the proposal

- Main difference: /e/ patterns as a high vowel, instead of a low vowel

VOWELS
[ u

N 1 e
Low € ¢}




