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ABSTRACT

We present an ultrasound study of the vowels of
Bora, an Amazonian language spoken by about 850
people in Peru and Colombia. Bora’s phonemic
vowels have been traditionally described as /i 1 W E
o a/, where all three high vowels are unrounded, and
/1/ and /W/ are very close in F1-F2 space. It has
recently been documented that /1/ is produced with
lingual-dental contact. Other details of the tongue
posture used to produce it have been unknown until
now. On the basis of ultrasound recordings of Bora
and Spanish words, we find that Bora /W/ is indeed
a high back vowel, but /1/ is produced with a low
tongue body. Its principal constriction is between
the tongue blade and teeth.
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1. INTRODUCTION

Bora is a language spoken by about 750 people in
Peru and 100 in Colombia. Its phonemic vowels
have been described as shown in Table 1, where both
/1/ and /W/ are unrounded [1].

Table 1: The vowel inventory of Bora as
traditionally described [1]

front central back
high i 1 W
mid E o
low a

A contrast between a central and a back vowel
which are otherwise identical is theoretically
significant since it implies that the binary feature
[±back] is too weak to encode all phonological
contrasts along the front/back dimension.
Previously, Bora vowels have been described
in acoustic terms with measurements of F1-F3
based on audio recordings, indicating that /1/ is
farther front than /W/ [2]. [3] show that only /o/ is

produced with lip rounding and that /1/ is produced
with visible contact between the tongue blade and
the upper and lower incisors, as shown in Figure 1.

Figure 1: Representative lip/jaw/tongue positions
for /1/ and /W/ for one female speaker [3].

This evidence suggests that /i 1 W/ are not
distinguished by lip rounding, but that /1/ is
distinguished from the other two by its regular
dental contact and apparent lateral airflow. Unlike
the apical vowels of Mandarin [4], Bora /1/ is an
inherently dental vowel, regardless of context. It is
also produced without detectable frication [3]. Its
dorsal posture has been undocumented.

2. METHODS

We made recordings of Bora and Spanish words
using audio recording and ultrasound video of the
tongue. The Spanish /i/ and /u/ provide reference
points of prototypical front and back high vowels to
compare with the high vowels of Bora.

2.1. Participants

Participants were six native speakers of Bora, aged
25-55 (two female, four male). All speakers were
fluent in Spanish as well. Recordings were made in
a quiet room at a medical clinic in Iquitos, Peru.

2.2. Materials

Stimuli consisted of 63 Bora words from the
dictionary of [5] occurring in the carrier phrase
‘[t́ıñE] ’ ‘Say ’ as well as 30
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