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Abstract 

Korebaju (ISO639-3: coe) k r àh ] is a tonal language 
spoken in the foothills of the Colombian Amazon. Three field 
surveys carried out between 2017 and 2019 with six native 
speakers (3 females and 3 males) from the same village provide 
a set of glottal productions at both phonetic and phonological 
levels. This study focuses on the four types of glottal units we 
have found 
and [ ] including 3 phonemes; the glottal stop [ ] and the 
consonant [*] transcribed and described as a creaky voiced 
glottal approximant by [1]. Both consonants occurred in 
intervocalic contexts and can be analyzed as a suprasegmental 
feature [constricted glottis] which marks the syllable onset. 
Finally, we have also found a clear and systematic burst which 
accompanies the release ]. No 
change was found in the EGG signal for these consonants 
suggesting an abrupt release of the aeroacoustic pressure. 

Index Terms: Glottal sounds, acoustic phonetics, language 
description, Korebaju 

1. Introduction 

Korebaju is a Western Tukanoan language spoken in the 
foothills of the Colombian Amazon. This language is spoken by 
approximately 2,000 people, distributed into 27 Amerindian 
reserves, and divided into 18 different villages [2]. Korebaju 
has four dialectal variations as a result of the union of four 
indigenous communities (Korebaju, Makaguaje, Tama and 
Carijona). Three of them lost their language acquiring Korebaju 
as their primary language. This study 
dialectal variation. Korebaju has an inventory of 6 oral vowels 
/i, e, a, o, u, /  / and three glottal 

/, 
, s, h, w, , m, n, , r/ [3]. 

Previous studies on Korebaju refer to glottalization in three 
different manners. As a phonemic glottal stop / / occurring in 
syllable coda position [4]; as a suprasegment that represents 
either an onset or a compensation of a long vowel elision [5]; 
and as a phonological process that produces a vowel 
lengthening when it disappears. This phenomenon is more 
frequently produced by female than by male speakers [6]. 
Another description of Korebaju does not present information 
about glottal sounds [7]. 

Three different analyses about glottalization have been 
done in other Tukanoan languages. An analysis for Tukano, an 
Eastern Tukanoan language, has proposed that glottalization is 
part of the vowel [8] and plays a contrastive role at the 
phonemic level. However, the author did not provide a phonetic 
description of these glottal vowels. Other studies have 
suggested that the is a phoneme in languages 
such as Piratapuyo [9], Desano [10], Secoya [11], Siona [12] 
and that it occurs either in coda or onset of syllables.   

  
However, these studies also did not provide a phonetic 
description of the glottal stop. Finally, an autosegmental 
analysis has been made for some Eastern Tukanoan languages 
such as Wanano, Piratapuyo, Tukano, Desano and Siriano [13]. 
In this analysis, glottalization is represented by a 
suprasegmental feature [constricted glottis] which is present 
only in radical morphemes after a vowel carrying a low tone, 
except for Wanano in which this suprasegment may appear in 
H/HL contexts. According to an association process, 
[constricted glottis] can be found either in coda in CVCV roots 
or in CVV onset. 

The aim of this study is to clarify the phonological status 
of glottal sounds in Korebaju, as well as to identify and describe 
their allophones and functions by considering the general 
theory of the different glottal mechanisms [1], [14], [15], [16]. 
We present a detailed phonetic and phonological analysis by 
examining synchronized audio and EGG signals. The results 
are discussed in the context of previous analyses done on 
Korebaju and on the rest of the Tukanoan languages.   

2. Method 

2.1. Participants 

Six native speakers (3 females and 3 males) were involved in 
the study. All the participants are native speakers of Korebaju 
and are of Korebaju descent. They also speak Spanish as a 
second language. Considering the fact that recent social 
evolution can have an impact on Korebaju, two generations 
were chosen for this experiment. A first-generation between 23 
and 29 years old (23, 25, 29) and a second between 47 and 56 
years old (47, 57, 59). No speaker had left the community for 
more than two weeks at the time the recording took place.    

2.2. Materials 

A Zoom H6 recorder was used for the surveys, along with a 
Shure WH30XLR cardioid headband microphone was placed at 
a distance of approximately two-finger width from the speaker's 
mouth in synchronization with an EG2-PC Electroglottograph. 
Both units were connected to a Motu UltraLite Mk3 Hybrid 
sound card. Two solar panels belonging to the Korebaju 
community were used as a power source. Recordings were 
made in an enclosed area and at certain times to avoid 
background noise and atmospheric sounds of the Amazon 
rainforest, such as bird songs and other sounds produced by 
forest animals. 

2.3. Procedure and data Analysis 

A list of 275 words in a carrier sentence were recorded. The 
construction of this list made it possible to be systematic in the 
identification of minimal and quasi-minimal pairs in all 



possible contexts among the six speakers. The phrases were 
constructed as follow:  

              / k m       __k r b h  p / 

             { k -m      __k r b h  p } 

             say-F.SG      I  __Korebaju language 

                    I say____in  

A difference at the level of the sex morpheme ({-mo} F.SG  
for female and {-m } M.SG for male) has been found during 
the production of this sentence. This morpheme is attached to 
the verbal root and therefore does not affect the production 
context of the keyword. 

Audacity software was used during the audio and EGG 
recordings. A data quality check was carried out in the field 
using the Praat software. Praat and Winpitch were used for data 
analysis. Sound Forge software was used to cut out each word. 
The different figures of the acoustic signal, EGG and 
spectrogram were extracted using the Praatfig script [17].  

3. Results and Discussion 

3.1. Glottal Vowels 

  3.1.1 The non- / 

A previous study [3] found a contrast between a set of 3 non-
high modal vowels /a, e, o/ and their corresponding glottal 
vowel /a , , /. The present investigation extends this finding 
and shows that the glottal vowels occur in the first and second 
position of word roots (C1 1 and C2 2), and in some suffixes, 
that is illustrated in the following minimal pair (a), quasi-
minimal pair (b) and some affixes (c, d): 

a) /mà á/ 

       {mà - á} 

       parfum     road-PL 

       'parfum'    'roads' 

b) /k /       / k / 

       {k - }    { k - } 

        hole-PL     table-PL 

        'holes'        'tables'  

c) /  / 

      { é- -m } 

      learn-NEG-M.SG 

       

d) /sà s / 

      {sà -s - - } 

fault-PER-SUS.M.SG-VBLZ-
M.SG 

        

Figure 1: Synchronized speech signal (top), spectrogram with 
F0 curve (bottom) and EEG signal (mid) of the s
the word shrimp  ] with a zoom in the glottalized part. 

 

The spectral analyses of the show 
a clear glottal constriction at the end of the voiced part. In most 
cases, these vowels carry a low tone. According to [3], the 
duration of glottal and modal vowels is equitable. Figure 1 
shows a clear decrease in the amplitude of the acoustic and 
EGG signals. The EGG signal and the spectrogram show that it 

is not a creaky voice or a laryngealization, but rather a glottal 
constriction in the final part of the vowel and it sound is similar 
to a glottal stop . 
 

3.1.2 The high oral and nasal vowels  

Non-contrastive glottalization has been found in high oral and 
nasal vowels ], [ ]. They appear in C_C context, 
with a condition that the consonant which follows the vowel is 
an unvoiced stop. These productions are not systematic among 
speakers. Inter and intra-  variations are attested for 
these types of productions, regardless of their age, gender, 
vowel type or pitch contour. However, they occur only in the 
first syllable V1  of word roots. We did not find minimal or 
quasi-minimal pairs that can support their phonemic status.  
 

 

Figure 2: Productions of the word aunt  [p ] by a female 
speaker (left), and [p ] by a male speaker (right). 
 
Figure 2 indicates different V1

 voice termination times between 
two speakers. There is a stop of oscillation in the EGG signal, 
accompanied by the interruption of F0 for the female's 
production whereas a gradual decrease is observed for the male 
production in both EGG signal and wave amplitude. This 
finding is supported by the voice bar region on the spectrogram 
which indicates a longer voice termination time.  

3.2. Sounds [*] and [ ] 

The sound [*], transcribed and described as a creaky voiced 
glottal approximant 
intervocalic contexts V_V. These productions occur randomly 
among speakers regardless of age or gender. Their purpose 
being to mark a syllable onset and to fill an empty onset. These 
sounds can also appear between morphemes.  

However we failed to find contrastive contexts for these 
sounds. According to previous studies done on Wanano, an 
other Tukanoan language [13], they are considered to be 
realized with a constricted glottis , which is a suprasegmental 
feature that aims to mark a syllable onset. In Korebaju, these 
productions are found in root and affixed morphemes, and this 
finding is different from what has been observed in Wanano 
language in which this sounds is only part of the radical 
morphemes. The glottal production is usually (but not all the 
times) preceded by a low tone (L) followed by a high tone 
(H).  It should be noted that glottal production is not present in 
all words of the CVV syllable type, as shown in the following 
examples. 

e) [ ]                 f)    [píá]                 g)     [t p ] 

  / /                        /píá/                         /t p / 

               le  



 

 

 

 

 

 

 

 

 

 

 

 

Productions of sound [*] are variable as illustrated in Figure 3 
which present two different productions of this segment. 
Similar patterns of time evolution and wave irregularity for both 
signals (audio and EGG) were observed, however, a slight 
decrease in the amplitudes of the acoustic and EGG waves is 
observed for Male 1, compared to those of Male 2. 

These productions seem to be not contrastive in the 
language. The creaky voiced glottal approximant [*] is 
characterized by irregularities of glottal time intervals as well 
as by the lowering of the amplitude of these intervals in the 
acoustic and EGG signals. The glottal stop [ ] is characterized 
by a total closure of the glottis, producing an interruption of F0. 
Contrary to analyses for Gimi [1], no contrast was found 
between the glottal stop [ ] and the creaky voiced glottal 
approximant [*] in Korebaju. Both glottal productions can 
occur randomly between speakers (see examples Table 1). This 
study did not find a specific pattern for the production or choice 
of these two sounds among Korebaju speakers. 

Table 1: Transcription of words (guided by the reading of 
spectrograms) of three out of six Korebaju speakers. 

Word Female 1 Female 2 Male 1 

He's dressed [h m ] [h * m ] [h m ] 

Cecropia peltata [h p ] [h * p ] [h * p ] 

Oil [ àp é] [ àp *é] [ àp *é] 

Road [mà ] [mà ] [mà ] 

He [hà ] [hà ] [hà ] 
 

3.3. Nasal Consonants ] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This study documents the realization of nasal consonants with 
final explosion (burst) ]. These realizations 
were found in many contexts (word initial and intervocalic 
position, preceded and followed by oral, nasal and glottal 
vowels). Figure 5 shows a systematic production in the 
masculine singular morpheme {-m } and the feminine singular 
morpheme {-mò}. 

This noise burst is not part of a canonical production of the 
nasal consonants which are characterized by a progressive 
increase in amplitude of the signal to reach the beginning of the 
vowel that follows it without any explosion. 

 
Figure 5: Zooming in on the syllable [ ] of the word 
pà  produced by a male speaker. 

 

Acoustic analysis show that the burst at the end of the nasal 
consonant is not due to a glottal constriction since the EGG 
signal is continuous with no change (Figure 5). We hypothesize 
that the source of this explosion is a glottalic egressive 
airstream produced by a rise of the larynx creating a rapid 
release of the oral closure and an abrupt release of the aero-
acoustical pressure. However, in this case, it would have been 
expected that the rise of the intraoral pressure contributes to 
push the velum upward and helps it to rise to close the 
velopharyngeal port [18]. Unfortunately, this study does not test 
this hypothesis. As shown Figure 4 and as said above, a nasal 
vowel can follows a glottal nasal consonant. A more precise 
analysis of articulatory phonetics would make it possible to 
know more about the source of this explosion. 

     
Figure 4: Productions of the word no  pà o] by a 
female (left) and  pà ] by a male (right) speakers. 

 
Figure 3: Zooming in on  [p h * ] produced by Males 1 (left) and 2 (right). 



 

4. Conclusion 

Figure 6 brings together the three glottal segments encountered 
]. In these productions, the vowel 

 a clear glottal constriction at the second half of its 
total duration. Indeed, we observed that the second parts of the 
glottal vowels are characterized by irregular oscillations of the 
acoustic wave and interruption of the EGG signal. The glottal 
stop [ ], in intervocalic context (e.g. [ ] 'liane yaré , 
presents an interruption of the audio and EGG signals. Finally, 
the production of the creaky voiced glottal approximant [*], for 
example in this intervocalic context, displays a reduction in 
intensity of the EGG signal as well as of the acoustic signal, and 
a decrease of F0. Our finding refutes the phonemic status of the 
glottal stop [ ] in Korebaju, contrary to previous analysis [4]. 
The lack of contrast between words with and without this glottal 
stop, as well as its distribution restricted to intervocalic 
contexts, cannot allow us to define this segment as a phoneme 
of Korebaju. This study did not find any generational or gender 
differences in the analyzed productions. 

 By referring to [16] and by following the analysis in 
Wanano, we suggest that this production is probably a 
suprasegmental feature that marks a syllable onset. The glottal 
appendix found at the end of nasal consonants and presented at 
the beginning of this paper as a part of 
and [ ] has been refuted. These productions have continuous 
and rather stable resonance frequencies without 
laryngealization other their total duration and present a short 
and intense burst in the low frequencies in the very last instants 
of the consonant. This explosion is not part of a canonical 
production of the nasal consonants, which are characterized by 
a progressive increase in signal amplitude to reach the 
beginning of the vowel that follows it without any burst. In 
Korebaju, an increase of the amplitude is also observed 
throughout the duration of the consonant until the final burst. 

Other investigations are underway to complete the corpus 
and to make quantitative measurements to better understand 
both phonemic status and phonetic nature of the glottal sounds 
in Korebaju and their link with the segmental and 
suprasegmental levels. 
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Figure 6: Productions of sounds ] (left), [*] in the word  [p h * ] and [ ] if 
the word [ ] (right) produced by a Korebaju male speaker. 


