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Rere (Koalib)
• Heiban group of Kordofanian language spoken in the 

Nuba Mountains of southern Sudan

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

Glottolog, 2020



Vowel system

• Quint (2009)

VOWELS Front Central Back

High i u

Mid e ɐ o

Low ɛ a ɔ



Vowel harmony
• Vowels divided into two height classes: high vs. low

• Pervasive phenomenon including loanwords

 kɛ́rgɛ̀ ‘hand’; kwóàe ‘slave’; kwɐ̂rrí ‘he will make’; kîːɽu ‘small antelope’; ami [ɐ’mi] ‘friend’ (French)

• Within words

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

VOWELS Front Central Back

High i ɐ u

Low e a o

ɛ ɔ



Methods
• Speaker

 Taitas Kandaː male, born and raised in Sudan

• Elicitation

 Weekly sessions during a graduate Fieldwork class

 January – May, 2019

• Acoustic analysis

 Annotation in Elan (Kwaras Rere corpusː 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)

• The problem with /e/: “considerably higher than cardinal [e] and its point of 
articulation is only a little lower than /i/” (Quint, 2009)

já:rì ‘ash’ frìjàr ‘flash of light’

kɽít͡çâ ‘wine’ çʊ́nɖàŋ ‘lion’

ô:ɾì ‘red’ ʈɪ̀t̪ə̀rá ‘cup’

ɗùkka ‘stick’ fóɾì ‘light’

kòkòɽɐ̀ɲ ‘few’ jɛ́ːnì ‘ear’

ɭùbòŋ ‘tree-hole’ kímòw ‘snake’



Vowel space
• Based on monosyllabic/disyllabic words containing 

clear articulations of the vowel

• Ten to twenty words for each vowel



Vowel harmony in grammatical 
processes
• Noun suffixation with instrumental constructionː with X

 Instrumental suffixː -Ci vs. -Ce

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

vowels

• Valence-changing structuresː conjugated verbs in passives & causatives

 Passive suffixː -ni

 Causative suffixː -ənni

 Raising vowels



Instrumental 
suffix: with X

• -Ci vs. -Ce

Depending on the vowel 
height class of the vowels in 
the word stem

kwáːráɭgè ‘with the antelope’

kwɐ̀ɭùŋgì ‘with the liar’

Consistent with Quint’s 
findings

High V With + X With + X With + X

wùɾút̪-tì̪ ‘larger antelope’ kû:ɭú-ɣî ‘smoke’ kúːɾí-ɣî ‘mouse’

ŋɐ̀ɭúŋ-ŋì ‘lie’ t̪úrùm-ðî ‘government’ ɐ́ːmù-wî ‘rat’

kɐ́ɳɖɐ̀ŋ-ɣî ‘knife’ gúɾùʝí-ɣî ‘money’ kíːɾíɲ-ɣì ‘warthog’

kímìji-kî ‘kitchen knife’ jíːðì-jì ‘meat’ ɕùkúɭɪ̀-ɣî ‘edible gourd’

ɲúr-ɲì ‘fruit’ ʈíɲì-rî ‘rabbit’ ɭùbùŋ-ɭî ‘ground-hole’

ɭùr-ɭì ‘manure’ ì:gɐ́-wì ‘fire’ t̪úɭ-ðì ‘giraffe’

kîːɾù-kì ‘small antelope’

Low V With + X With + X With + X

t̪óŋór-ðè ‘elephant’ ʈór-rê ‘child’ lɛ̀blɛ́t̪-ɭè ‘cloud’

t̪òːròm-ðê ‘star’ ʈɔ́ŋɔ̀r-rè ‘boy’ ɭɛ́ːɾɛ́-ɭè ‘sky’

ɭóm-ɭè ‘fish’ kwɔ́rtɔ̀-gè ‘blacksmith’ ɭɛ̀ːɖɛ̀r-ɭê ‘bowl’

kwór-ɣê ‘man’ ʈɔ́r-rê ‘hammer’

ɗòŋ-ɭê ‘group’ ɭɔ̀rɭɔ̀ɭɔ́-ɭè ‘beetle’



• Words containing /e/ can 
end with different suffixes

• Words containing low 
vowels take -Ci

• Words can take both -Ci 
and -Ce

-Ci -Ce

ɭè-ɭì ‘with eye’ kéɭ-kè ‘with seed-hole’

ŋèːɽè-ŋî ‘with goat’ ɭèːðè-ɭê ‘with pine tree’

ɭèːɭè-ɭê ‘with termite’

kwɔ́àj-ɣî/ê ‘with slave’ kɐ́ɲ-ɣî/ê ‘with salad’

kwáːráɭ-ɣì/è ‘with antelope’ ámɭà-wî/ê ‘with trap’

t̪úɭùŋ-rî/ê ‘with silo’ t̪é-ðì/è ‘with arm’

t̪ùɭ-kì/è ‘with porridge’ ʈè:ɾà-ɽî/ê ‘with girl’

ŋèà-ŋî ‘with poison’

kwórtò-ɣì ‘with rich person’

kâɭ-ɣì ‘with stone’

Instrumental suffix: with X – counterexamples



Classification of [i,e] in -Ci, -Ce
clusters – transcription

mean F1 mean F2 mean F3 mean F2-F1

i 322.17 2276.07 2828.24 1953.90
e 374.35 2136.40 2725.71 1762.05



Classification of [i,e] in -Ci, -Ce
clusters – kmeans (Stehr, 2018)

mean F1 mean F2 mean F3 mean F2-F1

i 338.15 2275.85 2869.08 1937.70
e 355.67 2069.75 2564.42 1714.08



Classification of [i,e] in -Ci, -Ce clusters –
a priori label (Hellwig and Schneider-Blum, 2014)

Type 1

Type 2

Type 3

Type 1ː /i, u, ɐ/; Type 2ː /e/; Type 3ː /ɛ, a, ɔ/

• Type 1ː clearly high vowel; 
more variable along F2

• Type 3ː clearly low vowel; 
more variable; lower F2

• Type 2ː more variable along 
F1



Valence-changing vowel raising
• Low vowels in derived causative forms (Quint, 2009):

 /a/→[ɐ]

 /o, ɔ/→[u]

 /e, ɛ/ → [i]

• Three patterns:

 causative suffix –ni

 passive suffix -ənni (cf. Moroː Strabone & Rose, 2012)

 vowel raised



/a/→[ɐ] (causatives -ni)
(1) a. ɲí-gw-t̪-ɐ́mɟʝí ɲèːɾà t̪ə̀-ɽ-àŋgɽì

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

b. ɲí-gw-t̪-ɐ̀ŋgɽí-ní ɲèːɾà

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

‘I make the girls draw water.’

(2) a. ɲí-gw-t̪-ɐ́mɟʝí ɲèːrà t̪ə̀-ɽ-màːnì

1SG-CL-HAB-make girl.PL HAB-PL-cook

b. ɲí-gw-t̪è-mɐ̀ːní-ní ɲèːrà

1SG-CL-HAB-cook-CAUS girl.PL

‘I make the girls cook.’



/o/→[u] (passives -ənni) 
(3) a. jìɽɛ́ð jí-ɕòɽò

clothes.PL CL-be clean

‘Clothes are clean.’

b. jìɽɛ́ð jì-t̪ì-ɕù̀ɽ-ə̀nnì

clothes.PL CL-HAB-clean.PASS

‘Clothes are cleaned.’

(4) a. jíɽɛ̀t gíjó j-ònd̪ò

clothes.PL DEM CL-be dry

‘The clothes are dry.’

b. jìɽɛ́ð jì-t̪-ùnd̪-ə̀nnì

clothes.PL CL-HAB-dry.PASS

‘Clothes are dried.’



/ɔ/→[u (ʊ)] (causatives -ni)
(5) a. kw-ɔ́ɭɭɔ̀

CL.3SG-insult.IPFV

‘He will insult.’

b. ɲí-gw-ùɭɭʊ̀ð-ní ʈɔ̀ŋɔ́r-ɔ́ gwò:r-ò

1SG-CL-insult.IPFV-CAUS boy-ACCman-ACC

‘I will make the boy insult the man.’

(6) a. ɲí-gw-ɔ́mɟɛ́ ʈɔ̀ŋɔ́r-ɔ́ àð-ɔ́rɔ́ gw-ɔ́mnɛ̀

1SG-CL-make.PST boy-ACCINF-become CL-something

‘I made boy be something.’

b. ɲí-gw-ùrùð-ní ʈɔ̀ŋɔ́r-á kɨḿòw

1SG-CL-become.IPFV-CAUS boy-ACC snake

‘I will make the boy become snake.’

[ʊ]ː a centralized /u/ with a 

much higher F2 of 1450 Hz



/ɛ/→[i,ɪ] (causatives -ni)
(7) a. kẃ-t̪-ɛ́ɭɛ̀

CL.3SG-HAB-go

‘He goes.’

b. ɲú-gw-t̪-íɭì

1SG-CL.3SG-HAB-go.CAUS

‘I make him (sb.) go.’

(8) a. kwʊ̀-m-pɛ̀rt̪ɛ́ t̪ɪ̀ɗà-ŋ-òɭʊ̀

CL.3SG-REC-wipe surface-ACC-on

‘He has just wiped the surface.’

b. kẁ-t̪ɪ̀-βɪ́rt̪ɪ́-n:í ʈɔ̀ŋɔ́r-ɔ́ t̪ɪ̀ɗà-ŋ-òɭʊ̀

CL.3SG-HAB-wipe-CAUS boy-ACCsurface-ACC-on

‘He makes the boy wipe the surface.’

(No trigger)

[ɪ]ː a centralized /i/ with a 

much lower F2; in closed 

syllables



/ɛ/→[i,ɪ] (causatives -ni)
(9) a. kw-ɛ̀rt̪ɛ̀

CL.3SG-hit lightly.IPFV

‘He will hit lightly.’

b. kẁ-t̪-ɪ́rt̪ɪ́-n:í ʈɔ̀ŋɔ́r-á gwò:r-ò

CL.3SG-HAB-hit lightly-CAUSboy-ACC man-ACC

‘He makes the boy hit the man lightly.’

(10) a. kw-ɛ́rnɛ́ t̪ùɭ-è ŋə̀rpò

CL.3SG-finish.IPFV porridge-ACC tomorrow

‘He will finish porridge tomorrow.’

b. kwù-t̪-ɪ́rnɪ́-n:í ʈɔ̀ŋɔ́r-á t̪ùɭ-è

CL.3SG-HAB-finish-CAUS boy-ACC porridge-ACC

‘He makes the boy finish porridge.’

[ɪ]ː a centralized /i/ with a 

much lower F2; in closed 

syllables



/e/→[e]; /ɐ/→[ɐ] (causatives -ni)
(11) a. ɲí-gw-t̪-ɐ́mɟʝí ʈòr-ó t̪ò-ŋ-èndèrè

1SG-CL-HAB-make child-ACC HAB-3SG-sleep

b. ɲí-gw-t̪-éndéré ʈòr-ò

1SG-CL-HAB-sleep.CAUS child-ACC

‘I make the child sleep.’

(12) a. kẃ-wɐ́ ŋèᶑà ŋə̀rpò

CL.3SG-milk cow tomorrow

‘He will milk cow tomorrow.’

b. ɲí-gw-wɐ̀ðɪ̀n-ní ʈɔ̀ŋɔ́r-à ŋèᶑà

1SG-CL-milk.IPFV-CAUS boy-ACC cow

‘I will make the boy milk the cow.’ 

• The low vowel /e/ does not raise to [i] (/èndèré/ → [ìndìrí]); without the causative -ni

• Could pattern as a high vowel, compare with /ɐ/, which does not raise



Vowel raising summary

Simple verb èndèrè 

‘sleep’

ɛ́ɭɛ̀

‘go’

màːnì 

‘cook’

ɔ́rɔ̀

‘become

’

ònd̪ò

‘be dry’

Derived verb èndèrè 

‘make 

sleep’

íɭì

‘make 

go’

mɐ̀ːnì

‘make 

cook’

úrù

‘make 

become’

ùnd̪ù

‘be dried’

• /a/ → [ɐ]

• /o/ → [u]

• /ɔ/ → [u,ʊ]

• /ɛ/ → [i,ɪ]

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



Current vowel system proposed

-back +back

+high
+ATR i (ə) u

-ATR e→ɪ (ʊ)

-high
+ATR ɐ o

-ATR ɛ a ɔ

i ɭîː ‘they will drink’ a kâɭ ‘stone’

ɪ kɪ̂ɭ ‘seed-hole’ u t̪úrùm ‘government’

e lèʝ ‘eye’ o ʈôr ‘child’

ɛ ɭɛ́ːɾɛ̀ ‘sky’ ɔ ʈɔ̂r ‘hammer’

ə ŋə̀rpò ‘tomorrow’ ʊ t̪ʊ́ɭ ‘giraffe’

ɐ kɐ̂ɭ ‘sheath’



Counterexamples explained
Based on the current vowel system:

• /e/ could pattern as a high vowel

• Instrumental suffix:

 -Ci appears after words with [e]

 [e] co-occurs with other high vowels /i, ɐ, u/ within a word

• Causativesː

 Verb stem with /e/ (èndèrè ‘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)

• /e/, which appears to be shifting to a higher /ɪ/ 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

• Rere displays more of a height harmony rather than ATR harmony

• Also attested in Moroː height harmony system (Richart & Rose, 2017)

e→

Height harmonyː /o/→[u]

Height/ATR harmonyː /a/→[ɐ], /ɛ ɔ/→[i u]

Height harmonyː /ɛ ɔ/→[ɪ ʊ], also conditioned by syllable 

structure.



Implications 
• Neighbor lanugages with /i, ɪ, u, ʊ, ɛ, ɔ, ə, a/ + [ATR] harmony

 Heiban (Laru)ː /ɛ ɔ/→[i u]

 Talodi languages (Lumun, Dagik, Acheron, Tocho)ː /ɛ ɔ/→[e o]

 Lumunː ATR contrasts were only seen in the high vowels in minimal 
pairs; compare with Rere ([kwîː] ‘he will drink’ vs. [kwɪ̂ː] ‘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 fluxː 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 is idiolectal or widespread
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Extra slides



Vowel class based on the proposal

VOWELS Front Central Back

High i u

ɪ ɐ

Low ɛ o

a ɔ

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


