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HAAKON S. KROHN

Abstract

This paper presents the phonological vowel systems of 16 Chibchan languages, according
to existing descriptions. Its purpose is to provide a basic and systematic overview of the
vowel systems found in this family. For each language, the distinctive features needed to
distinguish the vowel phonemes are discussed, as well as their phonetic realizations when
this is relevant. Whereas the phoneme classification is uncontroversial for many of the
languages, there are also some Chibchan languages that have been subject to very different
analyses over the years; in these cases, a more thorough discussion is provided. At the end
of the paper, the Chibchan vowel systems are compared from a quantitative perspective.

Keywords: Chibchan languages; distinctive features; phonetics; phonology; vowels.

Resumen

En este articulo se presentan los sistemas vocalicos fonologicos de 16 lenguas chibchenses,
de acuerdo con descripciones existentes. El objetivo es proporcionar un panorama basico
y sistematico de los sistemas vocalicos presentes en esta familia lingiiistica. Para cada
lengua, se abordan los rasgos distintivos necesarios para distinguir los fonemas vocalicos,
asi como sus realizaciones fonéticas cuando esto es relevante. Mientras que la clasificacion
fonematica no es controvertida para muchas de las lenguas, también hay algunas lenguas
chibchenses que han sido sujeto de analisis muy diferentes a lo largo de los afios; en estos
casos, se ofrece una discusion mas exhaustiva. Al final del articulo se comparan los
sistemas vocalicos chibchenses desde una perspectiva cuantitativa.

Palabras clave: lenguas chibchenses; rasgos distintivos; fonética; fonologia; vocales.
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I. INTRODUCTION

With approximately 250.000 speakers (Quesada, 2007, pp. 34-35) distributed among 15
living languages, the Chibchan language family is present in Honduras, Nicaragua,
Costa Rica, Panama, Colombia, and Venezuela. The majority of the speakers of Chib-
chan languages live in Panama, followed by Colombia and Costa Rica. The individual
languages have been described in varying degrees of detail, as will become clear
throughout this article. Apart from several diachronic works, such as Wheeler (1972),
Constenla Umana (1981, 1982, 1985, 1988, 1989, 1991, 1995, 2005, 2008), Holt (1986), and
Pache (2018), there are few publications dedicated to the Chibchan family as a whole,
with the notable exceptions of Quesada (2007) and Constenla Umatfia (2012).

The main goal of the present paper is to provide a systematic and uniform descrip-
tion of the phonological vowel systems of 16 Chibchan languages (all the 15 living lan-
guages plus the recently obsolete/extinct Boruca), based on current knowledge. Until
now, the only author who actually describes and compares the phonological systems of
all these languages from a synchronic perspective is Quesada (2007), but his sections
about vowel systems are very brief and sketchy. The present work should therefore be a
useful overview for researchers of both Chibchan languages and phonological typology
in general. On the one hand, the paper pretends to facilitate historical analyses within
the language family, as well as interfamilial studies. On the other hand, it searches to
point out where more detailed analyses are needed in order to improve the phonetic and
phonological descriptions of each Chibchan language, especially regarding the number
of vowel phonemes, their position in the vowel space, the distinctive features that most
accurately represent the contrasts between them, and the phonological interpretations
of secondary vowel features.

To begin with, in section 2, I discuss the most relevant theoretical considerations for
this paper. In section 3, I exhibit the reconstructed Proto-Chibchan vowel system and
the genetic relationships among the Chibchan languages. The article’s core is section
4, dedicated to the modern-day Chibchan vowel systems. For each language, I give a
brief outline of the information published on its vowel inventory and, based on these
data, organize the phonemes in a table according to their phonological features, which
are often not provided by the original researchers. The phonetic symbols used in the
tables are mostly intended to reflect the most representative allophone of each phoneme,
according to the information found in the sources; however, see section 2.3 for further
details about this. A greater number of sources are cited for languages whose vowel
system is debated than for languages whose system is completely agreed upon. Finally,

the quantitative findings about the systems are synthesized and discussed in section 5.
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Since many of the Chibchan languages have received several different names in both
English and Spanish throughout the years, it is not an easy task to choose the most ap-
propriate ones. For the sake of consistency, in this paper I decided to use the names found
in the English-language publications by Quesada (2007) and Constenla Umaiia (2012)".

2. THEORETICAL CONSIDERATIONS

2.1. Basic and secondary vowel systems

A fundamental distinction made in this paper is between basic (or primary) and
secondary vowel systems. Following Duanmu (2015, p. 218), the basic vowels «are those
that involve lip rounding, the backness of the tongue, the height of the tongue, and the
tongue root gesture». In other words, basic vowels differ in terms of rounding and their
position in the vowel space; i.e., vowel quality. Any additional phonological attributes,
such as nasality and quantity, are considered secondary. Hence, any language with
secondary phonological vowel features can be said to have two or more subsystems
of vowels. This is a common approach (Ladefoged & Maddieson, 1996, p. 298, and
Schwartz, Bog, Vallée & Abry, 1997) and a sensible way to handle the problem that
has surged from the fact that some researchers of Chibchan languages consider vowels
with these additional features to be separate phonemes (e.g. a language with five basic
vowel qualities with a phonological oral/nasal distinction would be considered to have
ten vowel phonemes), while others treat nasality and quantity as prosodic features that
combine with the basic vowels without forming new phonemes. In the phoneme tables
included for each language below, the vowels belonging to the secondary systems are
written next to the basic vowels. Determining the most precise phonological represen-
tations of nasality and quantity in each Chibchan language is beyond the scope of the
present article. Stress and tone are not considered to be vowel features, and are thus
not taken into account in the descriptions.

Within the set of basic vowels, I make an additional distinction between peripheral
and non-peripheral vowels. Traditionally, the former group includes front unrounded
and back rounded vowels. Just like Schwartz et al. (1997, p. 239), I also define all low
vowels as peripheral, since the classification of unrounded low vowels as front or back

is unclear for most of the Chibchan languages.

2.2. Distinctive features

In the presentation of the vowel systems, distinctive features are used. The complete
set needed for the basic vowel phonemes in Chibchan languages is [HIGH], [LOW],
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[TENSE], [BACK], and [ROUND], whereas [NASAL] and [LONG] distinguish be-
tween subsystems. [ employ these traditional features because they correspond to the
most frequently used terminology in phonological descriptions of Chibchan languages.
I must note that the only goal of the features is to represent the phonological contrasts
within each system according to available data. They do not necessarily define natural
classes revealed by phonetic realizations, because the phonetic information provided
by the sources is generally scarce, and space restrictions do not permit me to dive into
detailed analyses of each language. Therefore, the classifications of the vowel phonemes
in terms of distinctive features must only be seen as a rudimentary approach that hope-
fully will be refined in future studies.

It is important to highlight that most of the existing descriptions of Chibchan vowel
systems postulate three-way distinctions between front, central and back vowels. This
seems to be based on phonetic realizations rather than phonological contrasts, since,
as Odden (2013, p. 50) points out, «phonologists primarily distinguish just front and
back vowels». Phonetic central vowels are thus usually classified as [+BACK], «since
typically central vowels are unrounded and back vowels are rounded» (Odden, 2013,
p. 50). Lip rounding lowers considerably the frequency of a vowel’s second formant
(Catford, 2001, p. 154), which causes unrounded back vowels to be perceived as cen-
tral, as their second formant (F2) falls in between the F2 of unrounded front vowels
and the F2 of rounded back vowels. This implies that, for instance, /#/ and /u/ contrast
phonologically only in terms of lip rounding, not backness, and that distinctions such
as the one between [i] and [w] «are usually considered to be phonologically unimport-
ant over-differentiations of language-specific phonetic values of phonologically back
unrounded vowels» (Odden, 2013, p. 50). In other words, one can assert that «although
there are three degrees of backness phonetically (front, central, back), there are only
two dimensions of contrast phonologically: [-back] front vowels and [+back] back
and central vowelsy» (Zsiga, 2013, p. 269). Despite the fact that there might exist some
languages in the world where a phonological three-way distinction on the horizontal
axis is necessary?, none of the information from the sources indicates that this is the
case for any Chibchan vowel system, since all the vowels represented as central in the
sources differ from the ones represented as back in terms of rounding. This means that
a three-way distinction would be redundant.

In all the sources that describe Chibchan languages with only one low vowel phoneme,
the symbol /a/ is used to represent it. It is almost always explicitly classified as central,
which is probably due to its most common pronunciation. A phonetic unrounded central

vowel would normally function as [+BACK] phonologically, but phonological patterns
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in the language could indicate the contrary. Unfortunately, most current descriptions of
Chibchan phonology and phonetics are not elaborate enough to provide this kind of de-
tails. Because of this uncertainty, I leave low vowel phonemes unspecified for the feature
[BACK] when no other low vowel occurs in the language, representing them invariably by
the symbol /a/. This does not mean that I assume this feature to actually be phonologically
unspecified in the particular language, just that further research is needed to determine
the value. On the other hand, when a language has two low unrounded vowels, as is the

case in Teribe, one of them must naturally be [+BACK].

2.3. Phonetic symbols

The phonetic symbols employed in this paper are in accordance with the International
Phonetic Alphabet (IPA), except for /a/, which is used to represent a low vowel that is not
necessarily [-BACK], for the reason explained above. For all other vowel phonemes, I
intend to use the symbol that best represents its most common phonetic realization in
terms of height. This means, for example, that the choice between the symbols /o/ and
/o/ to represent the only non-high non-low back vowel in a language depends merely on
the phonetic height of the vowel, not on any phonological criterion.

However, an issue that needs to be addressed is the discrepancy regarding the
phonetic symbols used to represent phonological [+BACK] vowels in the existing
descriptions of Chibchan languages. For instance, take the case of Kogi and Bari.
According to Ortiz Ricaurte (2000), Kogi has an unrounded back vowel /ui/, while
Mogollén Pérez (2000) postulates an unrounded central vowel /i/ for Bari. Both these
vowels are probably phonologically [+BACK, +HIGH, —-ROUND], and the choice
of phonetic symbols might make two vowel systems look more different than they
really are. This problem is even found within the different descriptions of Kogi, as
Stendal (1976) and Gawthorne & Hensarling (1984) use the symbol /#/ for one of the
vowel phonemes of this language, while Ortiz Ricaurte (2000) represents the same
phoneme by the symbol /w/. The reason why the exact pronunciation of the vowels
in Chibchan languages is hard to pinpoint is that virtually no acoustic data have been
published from any of the languages. The only study of this type is Krohn (2019) on
Guaymi, which is referred to in section 4.8. Although some of the cited scholars might
have based their descriptions on acoustic analyses, it is hard to tell when this is the
case and when they have simply trusted their own auditory perceptions. One must
therefore assume that the phonetic values given for the vowels in most descriptions

of Chibchan languages are purely impressionistic, which is not sufficient to firmly
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distinguish central vowels from unrounded back vowels. As a consequence, I avoid
the use of central vowel symbols in this paper, representing all vowels described as
central by the corresponding back vowel symbols. My choice of symbols does not
imply that I assume all the phonological back vowels in Chibchan languages to be
phonetically back; it is merely a reflection of the fact that data from instrumental

phonetic analyses are needed before any distinction can be made.

3. PROTO-CHIBCHAN AND THE INTERNAL
STRUCTURE OF THE FAMILY
The most recent reconstruction of the phonological system of Proto-Chibchan is pre-
sented in Constenla Umafia (2008). The reconstructed vowel system, which is shown
in Table 1, consists of five phonemes: /i/, /e/, /a/, /o/, /u/2. The former two are classified
as front, the latter two as back, and /a/ as central. For the reasons explained in section
2.2., I leave the feature [BACK] unspecified for /a/, since it is the only low vowel. Mo-
reover, the cited author postulates a nasal prosodeme that combined with any of the
vowel phonemes, meaning that if the nasal vowels are counted as separate phonemes,

Proto-Chibchan would have had a total of ten vowel phonemes.

Table 1. Reconstructed vowel system of Proto-Chibchan (Constenla Umaiia, 2008)

-BACK +BACK
+HIGH i1 ud
-LOW
eé 00
-HIGH
+LOW aa

According to Constenla Umaiia (2008, 2012), Proto-Chibchan evolved initially into two
main branches: Paya and Core Chibchan. The former contains only one language, Paya,
while the rest of the family’s languages belong to Core Chibchan. Constenla Umafia has
proposed the genetic relationships among a total of 21 Chibchan languages, both living
and extinct ones. Some of the extinct members of the family, such and Antioquian and
Huetar, are excluded from the classification due to insufficient data (Constenla Umaiia,
2012, p. 417). Below, the cited subdivision is reproduced, with groups and subgroups
in bold typeface, individual languages in regular typeface and alternative names for

each language in parentheses:
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* I Paya:
Paya (or Pech) (ISO code: pay)
» II. Core Chibchan:
ITA. Votic:
Rama (ISO code: rma)
Guatuso (or Malecu, Maléku Jaika) (ISO code: gut)
IIB. Isthmic:
B1. Western Isthmic:
B1.1. Viceitic:
Cabécar (ISO code: cjp)
Bribri (ISO code: bzd)
B1.2. Teribe (or Naso) (ISO code: tfr)
B1.3. Boruca (or Brunca, Brunkajk) (ISO code: brn)
* Bz2. Doracic:
Dorasque (extinct)
Changuena (extinct)
* B3. Eastern Isthmic:
B3.1. Guaymiic:
Guaymi (or Move, Movere, Ngidbe, Ngibere, Nove) (ISO code: gym)
Bocota (or Buglere) (ISO code: sab)
B3.2. Cuna (or Guna, Kuna) (ISO codes: cuk, kvn)
» IIC. Magdalenic:
* C1. Southern Magdalenic:
Cr.1. Chibcha:
Muisca (or Chibcha) (extinct) (ISO code: chb)
Duit (extinct)
Cr.2. Tunebo (or Uwa, Uw Cuwa) (ISO codes: tbn, tnb, tnd, tuf)
C1.3. Bari (or Barira, Cunausaya, Dobocubi, Motiloén) (ISO code: mot)
* C2. Northern Magdalenic:
C2.1. Arhuacic:
C2.1.1. Kogi (or Cagaba, Cogui, Kaggaba, Kogui) (ISO code: kog)
C2.1.2. Eastern-Southern Arhuacic:
C2.1.2.1. Eastern Arhuacic:
Damana (or Arsario, Guamaca, Malayo, Marocasero, Sanka, Wiwa)
(ISO code: mbp)
Kankuamo (or Atanques, Cancuamo) (extinct)
C2.1.2.2. Ika (or Ica, Arhuaco, Bintucua) (ISO code: arh)
C2.2. Chimila (or Ette Taara, Shimizya) (ISO code: cbg)
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4. VOWEL SYSTEMS OF EACH LANGUAGE

4.1. Paya

Paya has a five-vowel primary system consisting of /i/, /u/, /e/, /o/ and /a/ (Holt,
1986, 1999; Republica de Honduras, 2012). All the vowel qualities also exhibit pho-
nological nasality and length, which makes Paya the only Chibchan language with
two secondary vowel features. According to the sources, however, it seems that these
features do not appear simultaneously on the same vowel. The complete system is
represented in Table 2.

As for the phonetic realizations of the vowels, Holt (1999, p. 18) points out that «in
rapid speech unstressed i is sometimes realized as [2]» and «vowels in unstressed syl-
lables are sometimes voiceless between voiceless consonantsy. In addition, «there is

a tendency for nasal vowels to be somewhat more open than their oral counterparts».

Table 2. Vowel system of Paya

-BACK +BACK
+HIGH iii udu
-LOW
eée 000
—HIGH
+LOW ada:

4.2. Rama

Rama’s basic vowel inventory consists of only three qualities: /i/, /u/ and /a/ (Craig,
1986; CIDCA, 1987). The vowels /e/ and /o/ are contrastive in lexical borrowings, but
are not part of the native Rama system (Craig, 1986; CIDCA, 1987). This means that
the primary vowel system of this language is made up of only two distinctive features,
[HIGH] and [BACK], as shown in Table 3. However, it presents length as a secondary
phonological feature (Craig, 1986).

Table 3. Vowel system of Rama

-BACK +BACK

+HIGH ii: uu

—HIGH aa:
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4.3. Guatuso

Guatuso has a basic five-vowel system, with /i/, /u/, /e/, /o/ and /a/ (Constenla Umaiia,
1998, p. 8). It also exhibits phonemic vowel length, which Constenla Umafia (1998,
p. I2) interprets as a separate phoneme (or prosodeme) that combines with each of the
vowels. He notes that the long vowels, except /a./, are pronounced as diphthongizing,
and considers /a/ to be central, corresponding to its most frequent phonetic realiza-
tion, although it is often fronted before front vowels (Constenla Umana, 1998, p. 11).
This fronting, as well as a backing of /k/ towards a uvular position after /a/ noticed by
Constenla Umaifia (1981, p. 93), is an example of facts that suggest that /a/ patterns as a
back vowel in this language. As explained in section 2.2., this kind of information is not
provided for most of the other Chibchan languages, and the space limit for the paper
does not allow detailed discussions of this issue for each language either. The Guatuso
vowel system is represented in Table 4, with [BACK] unspecified for /a/ and /a:/ (since

this issue should be analyzed more thoroughly before drawing any conclusions).

Table 4. Vowel system of Guatuso

-BACK +BACK
+HIGH ii: uu
-LOW
ee: 00:
-HIGH
+LOW aa:

4.4. Cabécar

Cabécar has a notable dialectal variation that even extends to the vowel inventory.
Bourland Hawley (1975) and Margery Pefia (1989) recognize seven phonemic vowel
qualities, /i/, /u/, 1/, v/, e/, /o/ and /a/, which, according to Gonzalez Campos (2011) and
Gonzalez Campos & Obando Martinez (2017), is true for the southern dialects.

However, the northern dialects have an additional vowel, a non-front, non-high and
unrounded phoneme represented by the symbol /¥/ (enclosed in parentheses in Table 5,
due to its absence in southern Cabécar). Both /¥/ and /a/ are classified as [~ ANTERIOR]
by Gonzalez Campos (2011, p. 9), while Gonzalez Campos & Obando Martinez (2017,
p. 81), referring to their phonetic properties, state that /¥/ is close-mid and back, with /a/
being open and central. The representation of the system in Table 5 follows Gonzalez
Campos (2011) (with the exception of using [BACK] instead of [ANTERIOR]), whose
classification is explicitly phonological. As for /e/ and /o/, these symbols are used in all
the cited publications except Gonzalez Campos (2011), where they are represented by

/e/ and /o/. The author nonetheless states that they are freely pronounced as [e] and [o],
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respectively. In addition to the basic qualities, the vowels /i/, /u/, /e/, /o/, and /a/ present
phonological nasality in all the dialects of Cabécar.

Table 5. Vowel system of Cabécar

-BACK | +BACK
_ROUND +ROUND
+TENSE i ui
+HIGH
-TENSE I [§]
_LOW e ) 08
_HIGH
+LOW ad
4.5. Bribri

Bribri has seven basic vowels that have been classified in different ways over the
years. Wilson (1982) divides them into two high (/i/ and /u/), two mid (/1/ and /v/) and
three open (/e/, /a/ and /o/) vowels, with a three-way distinction on the horizontal axis.
A recent description by Jara Murillo (2018) presents the same classification. On the
other hand, Constenla Umana, Elizondo Figueroa & Pereira Mora (1998) postulate three
phonological heights plus a tense/lax distinction on the high vowels, so that /i/, /u/, /1/
and /u/ are high (the latter two being lax), /e/ and /o/ are mid and /a/ is the only low
(and central) vowel. They also specify that the mid vowels are realized phonetically as
open-mid. Almost the same analysis is provided by Chevrier (2017), with the exception
that she uses only two horizontal degrees, leaving /a/ unspecified for backness. This
classification is the one that makes the most sense according to the theoretical frame-
work of this article, and is therefore represented in Table 6.

Regarding secondary features, all the vowel qualities except the two lax high vowels
can present phonological nasality. However, /a/ is marginal in the dialect spoken in
and around Coroma, as it has fused with /3 in most words (Jara Murillo, 2018, p. 26).

Table 6. Vowel system of Bribri

-BACK +BACK
+TENSE ii utd
+HIGH
-TENSE 1 (0]
-LOW €& 23
-HIGH
+LOW ad
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4.6. Teribe

Teribe is divided into two main dialects, one Panamanian and one Costa Rican. The
latter is often referred to as Térraba or Broran, and is today considered to be extinct
(Constenla Umaiia, 2007; Sanchez Avendafio, 2009).

The vowel system (of the still spoken Panamanian variety) is displayed in Table 7.
It consists of eight basic vowels: /i/, /u/, /1/, /v/, e/, /a1, /a/, and /a/. The phoneme /a/ is
classified by Quesada (2000) as central, but must be phonologically non-back, as stated
explicitly by Portilla Chaves (1989), since it contrasts with the unrounded back vowel
/a/. This results in a symmetric primary phonological system, with four back and four
non-back vowels, as can be seen in Table 7. Five of the vowel qualities also appear with
a contrastive nasal feature: /i/, /ti/, /¢/, /3/, and /a/.

There is a difference between the vowel inventories of the two dialects, namely that the
Costa Rican variety lacked the phoneme /a/ (Constenla Umaiia, 2007), which originally

existed when its speakers separated from the rest in the 17" century (Portilla Chaves, 1989).

Table 7. Vowel system of Teribe

-BACK +BACK
+TENSE i utd
+HIGH
-TENSE 1 ¢}
-LOW €& 23
-HIGH
+LOW ad a

4.7. Boruca
Boruca does not have any fluent speakers left (Quesada Pacheco, 2019, pp. 20-22), since
the last one passed away in 2003 (Constenla Umafia, 2011, p. 150). The language is never-
theless included in this paper because it is well documented, has several semi-speakers
and is subject to ongoing revitalization projects (Quesada Pacheco, 2019, pp. 20-22).
The vowel system of Boruca consists of five vowels (/i/, /u/, /e/, /o/, and /a/) without
any secondary features (Quesada Pacheco, 2019, pp. 33-34), as shown in Table 8.

Table 8. Vowel system of Boruca

-BACK +BACK
+HIGH i u
-LOW
e o
—-HIGH
+LOW a
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4.8. Guaymi

Guaymi has eight vowel phonemes, of which three are traditionally classified as
front (/i/, /e/, and /a/), two as unrounded back (/wi/ and /¥/) and three as rounded back
(/u/, /o/, and /o/), both for the Panamanian (Quesada Pacheco, 2008) and the Costa
Rican variant (Abarca Gonzalez, 1985) (although Lininger Ross, 1981, classifies /a/ as
back instead of front). A different analysis is offered by Murillo Miranda (2016) for the
Costa Rican dialect, where the two non-peripheral vowels are classified as central (but
represented by the same back symbols) and the symbol /p/ is used instead of /o/ for the
most open back vowel.

Krohn (2019) provides formant frequency values of vowels pronounced by a Costa
Rican Guaymi speaker. This is actually the only publication so far that contains this
kind of information from a Chibchan language. It shows that the two non-peripheral
vowels indeed could be considered phonetically central (which is common for unrounded
phonological back vowels, as explained in section 2.2 above), since their F2 values are
located around what commonly would be considered to be the limit between back and
central vowels. A three-way horizontal distinction is nonetheless unnecessary, because the
feature [ROUND)] accounts for the contrast between these two vowels and the rounded
back vowels. Moreover, the analysis reveals a phonetic four-way height distinction, with
/a/ located between /o/ and /a/ on the vertical axis, while the frontness of /a/ is quite
unclear, since this vowel was measured as considerably centralized. Based on these data,
the most precise phonological classification seems to be to consider both /a/ and /o/ as
[+LOW] (using the symbol /o/ to specify that this phoneme is pronounced less open than
/a/) and to let the feature [ROUND] distinguish these two phonemes, although [-BACK]
for /a/ probably is a further distinction between them. This (except the classification of
/a/) coincides with the classification made by Quesada Pacheco (2008).

All the eight vowels of the basic system also appear with phonological nasality
(Quesada Pacheco, 2008; Murillo Miranda, 2016). This gives the vowel inventory

shown in Table 9.

Table 9. Vowel system of Guaymi

-BACK | +BACK
_ROUND +ROUND
+HIGH i w ui
_LOW
eé ¥y 00
_HIGH
+LOW ad 23
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4.9. Bocota

Two significantly different analyses of the vowel system of Bocota have been pub-
lished, both including seven basic vowel qualities. Margery Pefia (1988, 1996) considers
there to be four distinctive heights, using the symbols /i/, /u/, /e/, /o/, /e/, /a/, and /a/. On
the other hand, the most recent description, published by Quesada (2012), represents
them as /i/, /u/, /1/, /v/, e/, o/, and /a/; that is, with a three-way height distinction and
a contrast between tense and lax high vowels. As Quesada undoubtedly had access
to more advanced analysis tools and explicitly rejects the four-way height distinction
proposed by Margery Peifia, his approach regarding vowel height is the one represented
in Table 10. It is also worth pointing out that, as stated by Quesada (2012, p. 15), the two
lax vowels are infrequent and can be considered marginal to the system.

Regarding secondary vowel features, the two aforementioned authors’ analyses
are even more divergent. Margery Pefia (1988, 1996) proposes a nasal phoneme that
combines with five of the vowels (/i/, /U/, /¢/, /3, and /a/), meaning that these would be
underlyingly nasal, whereas Quesada (2012) argues that vocalic nasality is not phone-
mic but allophonic, resulting from assimilation to a following nasal consonant that, in
turn, sometimes (but not always) drops subsequently. Considering the complementary
analysis of Margery’s (1988, 1996) data conducted by Chevrier (2017, pp. 369-372), it
seems more plausible that vowel nasality is phonological, and this feature is therefore
included in Table 10. However, this issue definitely needs to be further studied.

Table 10. Vowel system of Bocota

-BACK +BACK
+TENSE it uid
+HIGH
-TENSE 1 0
-LOW eé 00
—-HIGH
+LOW aa

4.10. Cuna

Cuna has a basic five-vowel system with the phonemes /i/, /u/, /e/, /o/ and /a/ (Llerena
Villalobos, 2000; Oran & Wagua 201r; Forster, 2011), as displayed in Table 11. There are
no secondary features, but vowels are phonetically lengthened before lenis consonants
(Forster, 2011, p. 4).
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Table 11. Vowel system of Cuna

-BACK +BACK
+HIGH i u
-LOW
e o
—-HIGH
+LOW a

4.11. Tunebo

Tunebo has a simple system consisting of five vowel phonemes, /i/, /u/, /e/, /o/, and
/a/ (Headland & Headland, 1976; Headland, 1997), represented in Table 12. They do not
exhibit secondary features.

Table 12. Vowel system of Tunebo

-BACK +BACK
+HIGH i u
-LOW
e 0
-HIGH
+LOW a

4.12. Bari

Bari has six phonological vowel qualities, five of which are the peripheral /i/,
/u/, le/, /o/, and /a/, while the last one, according to Mogollon Pérez (2000) and Pache
(2018), is the high unrounded central vowel /i/. This non-peripheral vowel is repre-
sented by the symbol /w/ in Table 13. It is noteworthy that this vowel quality has a
very limited distribution: Pache (2018, p. 256) states that it is only attested after low
vowels in diphthongs. As a consequence, its status as a vowel phoneme rather than
a glide does not seem obvious.

All the vowel qualities also occur with phonological nasality. Additionally, Mogollon
Pérez (2000) identifies phonetic long vowels, but considers these to be sequences of two
identical vowel phonemes.

Table 13. Vowel system of Bari

-BACK | +BACK
_ROUND +ROUND
+HIGH i w ui
_LOW
eé 00
_HIGH
+LOW aid
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4.13. Kogi

The phonology of Kogi is definitely in need for further research, as the vowel system
has been described in very different ways. The first point of discussion is the existence
of the mid vowel phonemes /e/ and /o/. Holmer (1953) does not include these phonemes
in his analysis, claiming that the sounds [e] and [o] are allophones of the diphthongs /ai/
and /au/, respectively, a statement he also bases on native Kogi speakers’ pronunciation
of Spanish words. Stendal (1976) and Jackson (1995) share this view. In contrast, both
Gawthorne & Hensarling (1984) and Ortiz Ricaurte (1989, 2000) include these segments
in Kogi’s vowel inventory. Nevertheless, neither of them provides any minimal pairs
to prove the existence of the mid phonemes, and Ortiz Ricaurte (2000) also notes that
the phoneme /o/ is very infrequent, without giving any further details regarding this
observation. Jackson (1995, p. 63) shows that in the closely related languages Damana
and Ika the historical /e/ and /o/ phonemes have turned into diphthongs in many cases
(but not all), and argues that this process has gone even further in Kogi, to the point
that /e/ and /o/ have lost their phonemic status. Because of the lack of evidences of the
contrary in newer publications, I choose to assume that these phonemes are non-existent
in Kogi, but do not discard the possibility for the opposite being true.

The second uncertainty in the vowel system of Kogi regards the existence of non-
peripheral vowel phonemes. Holmer (1953) does not include any of these in his analysis,
while Gawthorne & Hensarling (1984) postulate two: a high (/i/) and a mid (/a/). In con-
trast, Stendal (1976), Jackson (1995) and Ortiz Ricaurte (2000) include only a high one,
but they classify it differently; Stendal (1976) uses the phonetic symbol /i/, which means
he considers it central, Jackson (1995) also claims it to be central (using the symbol /&/),
while Ortiz Ricaurte (2000) classifies it as back (/ur/). The symbol /&/ used by Jackson
(1995) denotes a rounded vowel in IPA, but apart from the symbol, he does claim at any
point that it is actually rounded. He also uses the same symbol for the non-peripheral
vowels in Ika and Damana, which are clearly identified as unrounded by other authors,
so it seems to only be a matter of an unconventional symbol choice. I therefore follow
Stendal (1976) and Ortiz Ricaurte (2000) and assume that Kogi has a phonological un-
rounded back vowel, represented by the symbol /wi/. According to Jackson (1995), this
phoneme has a different origin than /¥/ in Ika and Damana (see sections 4.14 and 4.15,
respectively), being the result of a fusion between /i/ and /u/, which would indicate that
the distinctive feature [+HIGH] is appropriate to assume for this phoneme in Kogi. It
is also worth pointing out that all the above-mentioned authors classify /a/ as central,
except for Ortiz Ricaurte (2000), who defines it as an unrounded back vowel, but does

not provide any evidence for the backness of this phoneme.
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As for secondary vowel features, Stendal (1976) and Gawthorne & Hensarling
(1984) postulate a phonological nasal feature, but Ortiz Ricaurte (2000) considers the
nasal vowels to be allophonic realizations that result from assimilations to the nasal
consonant /n/, which is what I assume to be the most precise analysis. The few cases
where nasal vowels show up without a nasal consonant next to it would be explained
as a consequence of a subsequent deletion of the consonant. Moreover, neither Holmer
(1953) nor Jackson (1995) mentions nasal vowels in their analyses.

Based on all these facts, what I consider to be the most probable vowel system

of Kogi is represented in Table 14, but future research could alter this classification

significantly.
Table 14. Vowel system of Kogi
-BACK +BACK
—ROUND +ROUND
+HIGH i w u
—-HIGH a
4.14. Ika

Ika has six vowel phonemes, five of which are the peripheral vowels /i/, /u/, /e/, /o/,
and /a/, while the last one is described as phonetically central and unrounded. Frank
(1985) originally postulated two central vowels, // (high) and /4/ (mid), but this is cor-
rected in Frank (2008), where the only central vowel included is /#/. This is in line with
Landaburu (2000), who also includes one central vowel phoneme, which he classifies
as high, but nevertheless represents by the symbol /o/. He describes a very variable
and complex realization pattern of this phoneme, with oscillations between the high
[#], the mid [2] and even the mid-open [A], depending on surrounding consonants and
syllable structure. This variation suggests that the feature [HIGH] is irrelevant for this
phoneme, so I choose to classify it just as [tBACK, -LOW, —-ROUND]. In Table 15,
the symbol /¥/ is used to represent it, as it likely is phonologically back and its mean
realization seems to be more mid than high, according to Landaburu’s (2000) descrip-

tion. The vowels do not present any secondary feature in Ika.
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Table 15. Vowel system of Ika

“BACK | +BACK
_ROUND +ROUND
+HIGH i u
-LOW ¥
€ (o)
_HIGH
+LOW a

4.15. Damana

Damana’s vowel system consists of the five peripheral vowels /i/, /u/, /e/, /o/, and /a/,
as well as one phonetic central vowel phoneme, just like Ika. The latter vowel is repre-
sented by the symbol /o/ by Trillos Amaya (2000, p. 751). She further (p. 752) explains
that this phoneme is pronounced [i] in stressed syllables without contact with nasal
consonants, but that it also opens up to [9] in some other contexts. These data suggest
that its phonetic behavior is very similar to the behavior of the non-peripheral vowel in
Ika treated above, so I assume that the feature [LOWT] is irrelevant for this phoneme in
Damana too. As a result, Table 16, where the vowel phonemes of Damana are shown,
is identical to Table 15 above.

Interestingly, Trillos Amaya (2000) also postulates one nasal vowel phoneme, /3/.
However, she notes that it is a marginal segment and that it needs to be studied further,
as she has found only one minimal pair with the opposition /u/ # /ii/. Based on informa-
tion given by the same author (p. 752), where she states that the vowels get nasalized
in contact with nasal consonants in stressed syllables, I believe that the [ii] in the sole
minimal pair in reality is the product of an allophonic nasalization of /u/ and a subse-
quent deletion of the nasal consonant, a process also observed in Kogi. Therefore, I do
not consider nasality to be a vowel feature in Damana.

Table 16. Vowel system of Damana

“BACK | +BACK
—~ROUND +ROUND

+HIGH i u

-LOW ¥

€ (o)

—HIGH

+LOW a

4.16. Chimila

It is agreed upon that Chimila has a simple basic vowel system consisting of five
qualities, /i/, /u/, /e/, /o/, and /a/ (Trillos Amaya, 19977; Malone, 2006), but the secondary
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features have been subject to very diverse analyses. Trillos Amaya (1997) identifies three
of them: long, interrupt (probably meaning laryngealized or creaky) and aspirated. This
would result in a very big inventory in comparison to the other languages in the fam-
ily, with a total of 20 contrasting vowel sounds, and her analysis has indeed led other
scholars, such as Quesada (2007, p. 116), to conclude that Chimila has one of the more
complicated vowel systems among the Chibchan languages.

However, Malone (2006) offers a different interpretation. Regarding the interrupt
feature, he states that the laryngealization of vowels in Chimila occurs immediately
before glottal stops, which indicates that it is a phonetic and not a phonological
property. Moreover, he does not mention aspiration as a phonological feature at all,
but on the other hand postulates a phonological distinction between oral and nasal
vowels. This last claim is downgraded in Malone (2010), where it becomes clear that
phonemic nasal vowels only occur in certain interjections and onomatopoeia, some of
which contrast with oral vowels in core lexemes. As an explanation, he proposes that
«a contrast between nasal and nonnasal vowels existed at one time in core lexemesy,
and that «synchronically these contrasts have only been preserved in interjections
and in onomatopoeiay» (p. 8).

The only secondary vowel feature that seems to be uncontroversial in Chimila is
the contrast between short and long vowels. Actually, Malone (2010, p. 4) states that
«vowels occur with three contrastive phonetic lengthsy, but that one of these is the result
of gemination, meaning that the only phonological distinction would be between short
and long vowels. Hence, this is the only secondary feature included in Table 17, which
displays what seems to be the vowel system of Chimila.

Table 17. Vowel system of Chimila

-BACK +BACK
+HIGH ii: uu
-LOW
ee: 00:
-HIGH
+LOW aa

5. QUANTITATIVE SUMMARY AND CONCLUSIONS

I have shown that the number of basic vowels varies considerably among the Chibchan
languages, as it commonly does in any language family. The figures are summed up in

Table 18, showing the amount of basic vowels in each language in the column labelled
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«Total». Rama has the lowest number, with three, whereas Cabécart, Guaymi, and Teribe
are located in the other end of the scale, having eight basic vowels.

The table also shows how many of the basic vowel qualities that are peripheral and
non-peripheral in each language. Guaymi is the only Chibchan language with two
non-peripheral vowels, while Bari, Cabécar, Damana, Ika, and Kogi have one. With-
out exception, the Chibchan non-peripheral vowels are unrounded back vowels. The
most common primary system consists of the five vowel qualities /i/, /u/, /e/, /o/, and /a/
(found in six languages). This comes as no surprise, since five-vowel systems are the

most common worldwide (Maddieson, 2013).

Table 18. Number of basic vowel qualities in Chibchan languages

Languages Peripheral Non-peripheral Total
Guaymi 6 2 8
Cabécar 7 I 8
Teribe 8 0 8
Bocota, Bribri 7 o 7
Bari, Damana, Ika 5 I 6
Boruca, Chimila, Cuna, Guatuso, Paya, Tunebo 5 o] 5
Kogi 3 I 4
Rama 3 0 3

As for secondary vowel features, only [NASAL] and [LONG] seem to occur in Chib-
chan languages. Table 19 shows in which languages these are present. Only one language,

Paya, uses both features, whereas six languages have no secondary vowel features.

Table 19. Secondary vowel features present in Chibchan vowel systems

Languages [nasal] [long]
Paya v v
Bari, Bocota, Bribri, Cabécar, Guaymi, Teribe v
Chimila, Guatuso, Rama v
Boruca, Cuna, Damana, lka, Kogi, Tunebo

If the vowels pertaining to both the basic and the secondary systems are counted as
separate phonemes, Paya has the greatest number of contrasting vowels, with 15. On the other

hand, Kogi seems to have the lowest number, with only four. This is displayed in Table 20.
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Table 20. Total number of vowel phonemes in Chibchan languages if

vowels with secondary features are counted as separate phonemes

Languages Number
Guaymi 16
Paya 15
Cabécar, Teribe 13
Bari, Bocota, Bribri 2
Chimila, Guatuso 10
Damana, Ika, Rama 6
Boruca, Cuna, Tunebo 5
Kogi 4

This article has offered an overview of the existing descriptions of the vowel systems
of all the Chibchan languages, and the data have been summed up in a systematic way
for each language according to a consistent theoretical framework. This is intended
to facilitate the use of these languages in comparative studies, as well as making the
information of each language more available in general.

The comparison conducted here also reveals to what extent the vowel systems vary
within the family. For instance, none of the languages have developed rounded front
vowels, and unrounded non-low back/central vowels are scarce. On the other hand,
the number of vowel qualities differs significantly, from three to eight, partly due to
the existence of additional contrastive vowel features in many of the languages. Most
common in the modern-day Chibchan languages is a basic five-vowel system, just like
in the reconstructed Proto-Chibchan. However, the majority of the languages have lost
nasality as a phonological vowel feature, while four of them have developed contrastive
vowel quantity.

Moreover, in regard to the individual Chibchan languages, it has become clear that
the vowel systems of many of them are insufficiently studied, because significantly
divergent interpretations of certain aspects of the systems have been published. In some
cases, the issue is the number of phonemes or secondary features, whereas in other cases,
the phonological system is agreed upon, but the phonetic realizations of the phonemes
are unclear. The use of distinctive features in this paper is also very simplistic, due to
the fact that the allophony that would reveal phonological patterns has still not been
described for most of the Chibchan languages. I certainly hope that this outline will
serve as an incentive for more elaborate phonetic and phonological analyses of each

language. If this happens, the classifications presented here might soon become outdated.
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NOTAS

1 Quesada (2007) and Constenla Umafia (2012) use the same spellings for all the language names
except two: Kogi/Cogui and Ika/Ica. In these cases I follow Quesada; that is, Kogi and Ika.

2 For instance, Norwegian; see Kristoffersen (2000, pp. 33-37).

3 In a former reconstruction, Constenla Umafia (1981) postulated three additional vowel phonemes,
N/, /v/ and /a/, none of which had nasalized variants. This therefore included a tense/lax distinction
that is present in several modern-day Chibchan languages.

4 This number corresponds to northern Cabécar. The figures in all the following tables also refer to

this variety. In the southern dialects of Cabécar, there are seven basic vowels.
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