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ABSTRACT

This dissertation offers a detailed account of the phonology, morphophonology and
elements of the morphosyntax of Kubeo, a language from the Eastern Tukanoan family,
spoken in the Northwest Amazon. The dissertation is itself an experiment of how language
documentation and empowering of the native speaker community can be combined with
academic linguistics. Kubeo has numerous elements of great theoretical interest, such as
nasal harmony, tone and stress, complex morphophonology, noun classes and noun
classifiers, evidentiality, interlocking system of lexical aspect and tense, etc. The goal of
this dissertation is to present data with as much detail, transparency and information as
possible, aligned with a high analytical concern to account and search for explanations of
the complex and fascinating aspects of the language in different foundations of modern
Linguistics, such as by exploring different theoretical proposals and typological
generalizations, using historical and comparative approaches and applying acoustic

analysis in critical phonological issues.
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The Phonology and Morphology of Kubeo

1. Introduction

1.1 The Kubeo People

1.1.1 Society and social history. This section is a summary description of Kubeo
society and their language in a comparative and areal perspective (cf. Chacon
forthcoming-b).

The Kubeo-speaking population lives in the Northwest Amazon, located in the
upper and middle sections of the Vaupés river, and its tributaries, the Querari and the
Cuduyari, as well as on the headwaters of the Aiyari River, and more recently also on
the Guaviare River. The Kubeo are often seen geographically and figuratively as a
marginalized group in the Vaupés. They are located in the “border area” between
Tukanoan, Arawakan, and Cariban speaking groups, a transitional zone in the cultural
context of the Vaupés (see map in (1) below, adapted from S. Hugh-Jones 1979:19 and

www.ethnologue.com).

(1.1) Map 1: Geograpbwa] Distribution of the Kubeo- Speakmg Population
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In comparison to patterns of social organization, ethnicity, and language

ideology among other Tukanoan groups of the Vaupés, the Kubeos are better seen as a
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conglomerate of different ethnic groups, who share the same language and general
cultural traits, but ultimately have distinct ideologies about their history and
membership into different social spheres.

Different from most ethnic groups in the Vaupés, the Kubeos lack of a definite
ethnonym (see Koch-Griinberg 2005 [1909]; Goldman 2004), which can be taken as
evidence of their ethnic pluralism. The term “Kubeo” is a name given by outsiders to
the whole Kubeo-speaking population. The Kubeos also use that name in relating to the
outside world. Among themselves and among whoever they think is aware of their
internal social organization, the Kubeos use names relatives to their sibs (clans). In their
language, as Koch-Griinberg (2005 [1909]) suggests, “Kubeo” might come from ki-be-
wi (exist-NEG-3.IN) ‘there is not’ — a phrase that was probably often repeated to the
Portuguese violent traders and nativized in local Lingua Geral' and from there later in
Portuguese and Spanish as “Kubeo”.> Another common ethnonym is pamiwa, which, in
a more restricted sense, refers only to the sibs in Phratry-I° (see below for the definition
of the phratries). Pamiwa may also refer to all Kubeo-speaking peoples (the people that
speak pamie or pami kamu ‘Kubeo language’), in contrast with non-Kubeo-speaking
indigenous people. Or it can be used even in a more general sense as related to anything
that is indigenous (or non-white).

The typical view about the societies in the Vaupés is that ethnic groups are
composed of three basic elements: descent (hierarchically organized agnatic and
patriarchal sibs with the same place of mythical origin), language (a single language is
spoken by the same ethnic group) and exogamy (every group must find marriage
partners from another exogamous group, which forms a different ethnicity and in most
cases speaks a distinct language) (cf. Jackson 1983, Chernela 1996). Because language
acts as an institutionalized social boundary and has implications to the establishment of
exogamous group, intermarriage between different ethnic groups creates multilingual
societies and polylingual individuals (cf. Sorensen 1967).

Among the Kubeos several subgroups have different historical origins, with

separate descent ideologies and forming distinct exogamous groups, despite speaking

! Lingua Geral Amazonica is a Tupi-Guranian language, heavily influenced by Portuguese during the early
decades of Portuguese colonization of the Grao-Pard and Maranhdo colony in Northern Brazil. It was the
language of the colonization of the Amazon in Brazil and it is still spoken in the Upper Rio Negro area.

% Variations of this term include kuvewa, cubeo and kubewa.

3 Goldman (2004) has suggested that Hehenawa is the name for the entire Phratry-I. My impression is that
this is not the case. What seems to be the case is that some groups within Phratry-I have the name
Hehenawa added to their sib names, while some other sibs of the same phratry do not have Hehenawa in
their ethnonyms.
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the same language. While most Tukanoan groups in the region are formed only by
agnatic subgroups (sibs), the Kubeos are formed by affine groups, called phratries
(Goldman 1963 and 2004). Each phratry is in turn formed by sibs. Each phratry acts as
an exogamous group (comparable to other typical Tukanoan groups in the area),
intermarrying with other Kubeo phratries as well as with other ethnic groups in the
Vaupés, especially with Wananos.

There are four phratries among the Kubeos, each formed by smaller groups
called sibs, which in general share a common descent ideology and concept of territory
(Goldman 1963, 2004, initially counted three, but research for this dissertation suggests
that there are actually four in total).* For Goldman (2004:72—3), the phratries were the
real political bodies in Kubeo society and, although there is no centralized power, they
are bound by relations of ritualistic, kinship, social/economic cooperation and solidarity
among neighboring agnatic groups (although it is likely that inter-sib hierarchy and
leadership was stronger in the past, cf. Goldman 2004).

With some marked exceptions, each phratry occupies a specific river section,

roughly illustrated in the map below:

(1.2) Map 2: Distribution of Kubeo Phratries (adapted from Hugh-Jones 1979:19)
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The phratric organization and ethnic diversity among the Kubeos are the result
of fusion of distinct ethnic groups from the Vaupés during the formation of the Kubeo-
speaking society (cf. Goldman 2004). Phratries III and IV proclaim that a few

generations ago they used to speak an Arawakan language and are originally from the

# The fourth group is composed of a single sib only, the Yuriwawa ‘people of the Ytri deity’ (inhabitants
of Acai village in the Brazilian Vaupés), which can intermarry with any other Kubeo sib, although
mythlogically they were agnatically related to the sibs from another phratry (Phratry-I11, see below).
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Aiyari River (i.e. not from their current location). Members of Phratry II are the original
inhabitants of the area and there is a good amount of evidence that they were Arawakan
speaking groups as well. Members of Phratry I are the original speakers of pre-Kubeo.
In addition, several smaller groups from different ethnic backgrounds have been
incorporated into one or another phratry, given that the up-river zone where the Kubeos
live is historically a place where many groups came to seek refuge in times of regional
instability (cf. Goldman 2004:72).

The strong Arawakan substrate and adstrate in Kubeo society can be observed
on their language and culture. A particularly relevant example of hybridism is the
modification of Arawakan deities, such as Kuwai (in Phratry-I and II) and Yuri (in
Phratry-III and IV) (Dzuliferi in Baniwa mythology, cf. Wright 2009) with Tukanoan
symbolism.

Linguistically, it is remarkable that Kubeo, although sharing many of the most
fundamental grammatical and lexical elements characteristic of Tukanoan languages, is
demonstrably relatively more differentiated from its sister languages than other
Tukanoan languages are. This is likely related to a strong Arawakan influence in the
lexicon and grammar, supporting the inference that there was an intense and long
contact between a pre-Kubeo-speaking population and an Arawakan-language-speaking

population.
1.1.2 Cultural Summary

In the regional system of the Vaupés, groups such as the Kubeos have a strong cultural
identification with an economic life based on river resources and agriculture. Their
economy is largely based on the cultivation of large manioc fields and other crops such
as chili, yam, sweet-potato, banana, several types of palms with edible fruits, and palm-
hearts, corn, gourd, avocado, and many others. Agriculture is typically an activity of
women, although men and the rest of the family are often requested for the initial
preparation of gardens and when it is necessary to do the harvest and carry big loads of
crops. Men are dedicated to fishing, which is almost a daily activity, and hunting, which
is more sporadic. Seasonal forest products in the vicinities of Kubeo villages are also
very much appreciated, though the Kubeo do not explore the depths of the forest
ordinarily.

The Kubeos live in single-family houses. Traditionally they used to live in
longhouses, i.e. communal houses in which several nuclear families dwelled. Today I

have not visited any nor heard of any report of longhouses serving as places for anyone
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to live permanently. They have been abandoned for some time due to pressures from
missionaries and the nearby non-indigenous society. However, more recently some
Kubeos started to be built them once again, and they are now serving as gathering
places for festivities, public meetings, as ceremonial center and a symbol of ethnic
identity.

Kubeo cosmology is based on an elaborate temporal conception of the universe
in a sort of teleological and circular concept of history (cf. Goldman 2004). The world
is understood as divided into different layers, each one reserved for distinct
anthropomorphic beings, including a set of deities that had distinct personalities and
roles during the creation of the universe and humankind. Humanity is the product of the
will from a masculine and a feminine deity, who created people from holes near
imminent rapids and set them out in a journey through local rivers in search for their
homeland, or more exactly the places where they could emerge as humans and "dry out"
their fish or anaconda scales. Thus humans were once undifferentiated from aquatic
beings.

The history of the world is divided in two phases: a first phase where the
demiurges and human prototypes existed along with the essential substances that were
used to create the worlds, and a second phase referring to the history of the actual clans
(or sibs) (cf. Goldman 2004). The essence of ceremonial life is the performance of
rituals and consumption of substances (coca, tobacco, and ayahuasca [Banisteriopsis
caapi]) that somehow try to actualize the primordial energy from the first phase in the
history of the world. Much of shamanistic activity is also intended to keep this

primordial energy flowing in daily life.

1.2 Kubeo Language

1.2.1 Genetic Classification. Kubeo is an Eastern Tukanoan (ET) language, according
to the traditional classification of Mason (1950) and to a more recent review of the
classification of the family in Chacon (forthcoming-a) and a paper that exclusively aims
to uncover the comparative and areal issues of Kubeo (Chacon forthcoming-b).

One of the goals of the research for this dissertation was to test the hypothesis
that Kubeo should be classified as Central Tukanoan, proposed by Waltz and Wheeler
(1972) and more recently reaffirmed by Barnes (1999) and often repeated. The basic
arguments for the classification of Kubeo as Central Tukanoan are theoretically
problematic: Waltz and Wheeler (1972) claim that Kubeo displays lexical and

phonological similarities with both Eastern and Western Tukanoan (WT). This makes
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one wonder whether the concept of a ‘central’ branch is misleading, since genetically a
language cannot share properties from different branches, unless language contact is
involved.

There are other problems as well: first, for their classification they also relied
on percentage of shared cognates, which is misleading since relatedness can only be
based on shared innovations, but cognates can be shared as result of retentions in
different languages (Campbell 2004); second, their reconstruction of many proto-
sounds is inaccurate, which biases interpretation of reflexes in terms of innovations and
retentions among different languages (cf. Chacon forthcoming-a).

A central reconstruction problem is related to the interpretation of what feature
was present in the contrast of stops and affricates. Waltz and Wheeler (1972) interpret
them as having the feature of contrastive voicing, hence reconstructing *p, *t, *k and *b
*d *g. Chacon (forthcoming-a) reconstructs creaky voiced stops *p’ *t’ *k’ (where
reflexes in some languages involve laryngeal features) instead of the voiced stops.’

This difference in reconstruction has dramatic consequences for the classification
of the family, because, according to Chacon, all Eastern Tukanoan languages changed
creaky voiced stops to voiced stops in word initial position. Hence, if voiced stops were
reconstructed, innovations would end up being analyzed as retentions.

The following charts illustrate the reconstruction of the creaky voiced series with
the reflexes of *p’ in word initial and medial position. The subgrouping yielded by the
reflexes of *p’ is supported by the correspondences for all other major consonants (for

details see Chacon [ forthcoming-a)).

(1.3) Table 1.1: Reconstruction of *p' in word initial position
KUBEO DESANO | TUKANO | WANANO|MAIHUNA®| SEKOYA | KORE- | SIONA | P-T | GLOSS
GUAJE
bia bia bia bia rbia pia pia p’ia *p’ia | CHILI
bo bore buti bo’ta rbo po po p’o *p’0 | WHITE
(1.4) Table 1.2: Reconstruction of *p' in word medial position
KUBEO | DESANO| TUKANO | WANANO|MAIHUNA| SEKOYA | KORE- | SIONA | P-T GLOSS
GUAJE
jeba jeba je'pa ja’'pa Jjiha Jjeha jeha Jjiha *jip’a LAND
kabu gabi 0’bé ka’bo gaho kaho kaho k’aho |*k’ap’o | EAR

> For practical orthographic reasons I am using the sign """ to indicate creaky voicing, rather than
representing ejective stops, as usually conveyed by this symbol.
6 Also known as Orejon, a pejorative name.
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Reflexes of *p’ in word-initial position show that all ET languages (non-shaded
cells) changed *p’ > b. WT languages have more different outcomes, whereas Siona
retained *p’. In word-medial position, Kubeo, Tanimuka, and Desano changed *p’ > b.
Tukano and Wanano laryngealized the preceding vowel *Vp’ > V’p. All WT languages
merged *p’ with *p, and later changed p > h.

Another important feature that differentiates ET languages (including Kubeo)
from WT languages is the allophonic variation of voiced stops and nasal spreading
rules. In ET languages, every voiced phoneme has a nasalized allophone in nasalized
words (e.g., /b/ > [m]), and nasalization may spread across morpheme boundaries when
the morpheme to the right of the nasalized morpheme has a voiced onset, but never if it
has a voiceless onset. (See chapter 3.)

In WT languages the most relevant feature for nasal spreading is whether the
syllable to the right of a nasalized syllable has a sonorant phoneme in its onset, which
means that there will be nasal spreading even across /h/, a voiceless but sonorant
phoneme (Cook and Criswell 1993; Johnson and Levinson 1990; Wheeler 1987).

For all these factors, Kubeo should be classified as an ET language, a position

assumed in this dissertation.

1.2.2 Areal issues. Chacon (forthcoming-b) argues for two general properties of Kubeo

that are relative to its status within the regional context of the Vaupés area:

i. Kubeo has several independent innovations and archaisms in comparison with
closely related languages, which indicate that the language has been relatively more

isolated from related languages for a considerable amount of time.

i. Kubeo has borrowed many linguistic traits and some structural proprieties from

an Arawakan language or languages.

The social and historical motivations for the development of these features are

pointed out in section 1.1.1 above.

The following is a list of properties that support point (i) (based on Chacon
forthcoming-b):
(a) Kubeo vocabulary has undergone several independent semantic innovations in

comparison to ET and WT languages;

(b) Kubeo has fewer phonotactic constraints on the formation of vowel clusters

(similar to diphthongs, see chapter 2) than other ET languages;
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(c) Nasalization is bound to the syllable and not the entire morphemes, as is the

case in other ET languages (see chapter 3);

(d) Lack of typical phonetic features that act as isoglosses of linguistic subareas in
the region, such as pre-aspiration of root internal voiceless stops (typical in the
Vaupés) or phonetic gemination of word internal stops (typical on the Pira-
Parana River, cf. Gomez-Imbert 2004).

(e) Many independent sound changes, such as: laryngeal sounds *7? and *h were
deleted (merged with zero); all sibilant sounds from Proto-Tukanoan changed to
/h/; independent development of /¢// (Wanano and Pisamira /t// has distinct
sources; see chapter 2); it is the only Tukanoan language where /j/ has [8] as an
allophone, a feature that is difficult to account for if it is a retention, borrowing
or independent innovation (see chapter 2, and Chacon forthcoming-a); it is the
only ET language where [r] and [d] alternate across morpheme boundaries (see

chapter 2).

(f) Kubeo has converbs instead of serial verbs (see section 8.2.4, chapter 8, for an

overview of converbs);

(g) Kubeo has an intricate system of copulas: 3 phrase-affixal copulas, one bound-
stem copula, one negative copula, an existential copula, and the verb ‘to have’

(see chapter 6 and 8).
The following is a summary of factors relevant to point (ii) above:

(A)  Several lexical borrowings from an Arawakan language in distinct semantic
categories, such as PLANTS, ANIMALS, SOCIAL STATUS, RELIGION AND
COSMOLOGY, etc.

(B)  Borrowing of a possessive morpheme from an Arawakan language (cf.

chapter 9);

(C)  Borrowing of the distal demonstrative from an Arawakan language (cf.

chapter 9);

(D)  Restructuring of the noun classification system based on structural and
semantic patterns of an Arawakan language (cf. Gomez-Imbert 1996, and for

other details see section 8.1.1 and 8.1.3, chapter 8).

1.2.3 Typological Summary. The following is a summary of relevant typological points

that are treated in this dissertation:



The Phonology and Morphology of Kubeo

(i)
(i)

(iii)

(iv)

(V)

(vi)

(vii)

(viii)

(ix)

Reduced phonemic inventory: 6 vowels and 11 consonants (cf. chapter 2);
Nasal Harmony (cf. chapter 3):

* Source of nasality: syllable;

* Target of nasality: voiced segments;

* Blockers: voiceless segments;

* Direction of harmony: left to right;

* Domain of harmony: the phonological word;

Stress (cf. chapter 4): iambic foot, assigned from the left to the right; all words

are stressed.

Tone (cf. chapter 4): most roots are underlyingly marked for tones; two
underlying tones: H and HL; syllable as the tone bearing unit; tone spreading
from left to the right; can target simplex words and compounds; derivationally
dependent on metrical structure: tone spreading is limited to one foot to the right

of the first foot head in a word.

Syllable (cf. chapter 5): Root level syllable structure (C)V(V); across morpheme
boundaries can go up to (C)V(V)(j); syllabification goes from left to right;

5 distinct categories of grammatical bound-morphemes, with contrasting
morphosyntactic and morphophonological properties: AFFIX, ENCLITIC, PRO-
CLITIC, PHRASAL-AFFIX and BOUND-STEM (cf. chapter 6).

Complex grammatical system of noun classes, gender and noun classifiers (cf.

chapter 8).

A closed class of adjectives with only 6 roots, corresponding to three of Dixon

(2004)'s four semantic types of adjectives (cf. section 8.4, chapter 8).
Issues on verb inflection (cf. chapter 8):
* Animacy and person hierarchies (cf. section 8.2.2.1, chapter 8);

* Four evidentiality categories: FIRST-HAND, INFERRED, ASSUMED and
REPORTATIVE.

* Four-level tense distinction: FUTURE, PRESENT, RECENT PAST and
REMOTE PAST.
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* Complex aspectual system, with interlocking categories of lexical
aspect, grammatical aspect, dynamic and stative verb classes, and

other categories of verbs, such as transitivity, tense and evidentiality.
(x) Nominative-Accusative alignment and subjectless clauses (cf. 8.2.2.2);

(xi)  Variation in possession strategies between head-marking and dependent-marking

structures (cf. section 9.1).
1.3 Documentation of Kubeo

This dissertation is part of a larger enterprise that aims to document and build an
infrastructure of language and cultural enhancement among the Kubeo.

The communities where this larger project is based are in the Acai and Querari
villages in Brazil, whose main population is from the Yuriwawa (Phratry IV) and
Yuremawa (Phratry III) sibs, respectively.

The project has partners in Colombia as well, and several meetings between the
Kubeos in Colombia and Brazil have been promoted as part the goals of the
documentation project.

The goals of this larger project can be summarized in the following points:

(a) Production of reference and educational materials for Kubeo native

speakers on language and cultural.

(b) Empowering the native community by offering training in language
documentation, creating a large database of texts with valuable cultural information,
developing strategies within the community and local schools to improve language and

traditional culture teaching.
(©) Expanding the linguistic and anthropological scholarship on Kubeo.

The more tangible outcomes that are in process to be completed or have been

initiated are the following:

(A)  An encyclopedic-dictionary, with references in Kubeo and translations to
Portuguese, Spanish, Tukano and Wanano. It is a sort of encyclopedia
since many words are defined with short texts in Kubeo, defining the
words and giving further cultural explanations of them, which were

produced by the native community.

10
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(B)

©

(D)

A school-based project, where graduating students in high-school and
junior-high-schools develop a year-long project on the research and
documentation of cultural relevant subjects that are in process of being
forgotten by the younger generation. The project started in 2012; its
outcomes will be in several formats, including books and different media
to be used in local schools. The topics of the research project that will be

undertaken each year by the students are the following:

i. Native Geography: how the Kubeos perceive the space
surrounding them? What are the sacred places? What
are their stories? What do they represent to the
Kubeos? Where are they?

ii. Medicinal Plants and healing: what are the plants used
in healing practices? Where are they found? What are
their stories? What shamanistic knowledge is
associated with them? How to raise and use these

plants?

iii. Ceremonial objects: what is the traditional ceremonial
paraphernalia? What was the meaning of each object
and their stories? What was their ceremonial function?

How to make them?

The native speakers documentation team: a group was created in 2010
with four native speakers that were young schoolteachers or had recently
graduated. They were trained in language documentation and basic
linguistic analysis. This dissertation owes a lot the analysis and the
corpus developed with their aid. Now, they became valuable resources in
their community and will be of great support to future documentation

projects.

A comprehensive Grammar of Kubeo, to be completed after this

dissertation.

I acknowledge with great gratitude a few institutions for their support to one or

several phases in the Kubeo documentation project. They are, in chronological order of

when the support was granted:

1. Endangered Language Fund, 2008.

11
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2. Coordenadoria Geral de Estudos e Pesquisa (FUNAI), 2009.
3. Endangered Language Development Program, 2010-2011.
3. Museu do Indo (FUNAI), 2010.

4. National Science Foundation (Dissertation Improvement Grant), 2011.
1.4 This Dissertation

1.4.1 Data, Research and Methodology. The research for this dissertation was
undertaken between the Summer of 2008 and the Fall of 2011, during five fieldwork
trips to Kubeo communities in Brazil and Colombia.

Most of the fieldwork time was spent in the Kubeo communities in Brazil,
specifically in the Acgai and Querari villages (Phratry III and IV), with whom I
developed closer bonds and where the Kubeo documentation project is centered.

Consequently, most of the naturally occurring speech texts were gathered among
speakers of those villages. Nevertheless, since we developed several workshops where
Kubeos from different communities participated, there is also a lot of data gathered
among speakers of northern dialects in the Cuduyari and Vaupés rivers in Colombia
(Phratry 1I).

I traveled the Cuduyari River once where I collected a few texts and have
worked for several weeks in two separate occasions in the Colombian town of Mitu, the
capital of the Vaupés province ("Departamiento"), and in the traditional Kubeo territory.
In Mita I was able to work with highly fluent speakers in Kubeo and Spanish, which
was a great opportunity to analyze texts, discuss questions about the data and make
elicitations.

Texts were often gathered by myself, but a larger portion was recorded by one
of the native speakers in the documentation team. All texts were translated and
transcribed with the aid of native speakers.

Elicitations were made with several individuals. Questionnaires were prepared
both in advance, before going to the field, and within the field as new questions and
topics arose during the preliminary analysis of the data.

In the examples in this dissertation I gave preference for naturally occurring
speech, though some data were only gathered through elicitation. I did not include data
from elicitation when I was unsure about its status and could not find an equivalent in

naturally occurring speech

12
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The corpus that forms the basis for the writing of this dissertation is described
below:

(i) A Lexicon of about 3000 words extracted from naturally occurring texts,

elicitations of grammatical and phonological subjects, and lexical elicitations

during work for the Kubeo dictionary.

(ii) About 14 hours of recording of texts and elicitation, from which about 5
hours of texts were transcribed and translated. From these, there are 24 texts
about tales and mythology; 16 tokens of daily dialogues, public speeches and
instructions about how to prepare foods and make objects; 6 chants; 4

traditional prayers.

(iii)  There is also a lot of data based on written material only, such as field notes

and many texts produced during the dictionary workshops.

It must also be highlighted that the research for this dissertation benefited
immensely from the Diccionario Ilustrado Bilingiie Cubeo-Espafiol/Espaniol-Cubeo,
compiled by Morse and her group of linguist and native speakers (cf. Morse et. al
1999). The dictionary was published by the Summer Institute of Linguistics in
Colombia; it has about 5.000 words. Many of them are inflected and predictable forms,
but nevertheless its scope and example sentences were a great support to my research.

The Cubeo Grammar (Morse and Maxwell 1999) offered a good starting point
for the initial phase of my research; this grammar often presents good terminologies and
has a good systematization of most paradigms. Nevertheless, it lacks of profundity,
extent and accuracy of most grammatical and especially phonological elements. Of
course, now it is much easier to notice these problems, and their work must be
acknowledged for shading some light into an obscure, complex and fascinating

language.

1.4.2 Description, Theory, Typology and Diachrony. Description, theory, typology
and diachrony are interrelated tools used in the analysis of the data in this dissertation.
There is nothing in science that is atheoretical and every theory is always a partial
comprehension of "reality".

The descriptive goals of this dissertation are to present new and detailed data on
aspects of Kubeo phonology, morphophonology and some aspects of the morphosyntax.

It is also intended to be meta-descriptive, i.e. to describe data sources and the scope and

13
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pitfalls of available data. Ultimately it aims to be descriptively responsible by not
omitting relevant information and discussing counter examples.

The dissertation in itself is a theory about the organization of the Kubeo
language. It is not purely descriptive or limited to presenting isolated analyses of
distinct portions of the language. It aims to describe the language as a system, how each
element is linked others in harmonic and disharmonic ways.

Specific theoretical models are used as a tool to expand the analytical
perspective on facts that are not directly captured from the surface manifestation of
certain phenomena. Science cannot stop asking what can be more profound, more
general than the facts themselves. However, I make no commitments to any specific
theory. This dissertation is not organized to test any theory nor the data used to illustrate
any theory.

The same is valid for the way typology and diachronic reasoning are used.
Typology is useful to make generalizations comparable elements from a broader cross-
linguistic perspective, avoiding arbitrary explanations and making explanations more
meaningful for theoretical reasoning. Diachronic reasoning can make arbitrary
synchronic facts seem more natural. It also expands the understanding of facts as a

result of processes, which elucidates the dynamics of the language in general.
1.5 The scope of this dissertation and future work

This dissertation is an in-depth account of the segmental phonology, prosody and
morphophonology of Kubeo. It also describes and analyzes key aspects of
morphosyntax, especially the word-class system, inflection, derivation and closed word
classes.

The aim in all chapters is to present analysis as profound and extensive as
possible. This is not always possible, though, and I opted to give priority to presenting
more profound analysis of fewer elements than shallow analysis of more elements.
Hence, the goal for future work is to write a full grammar, covering what has not been
covered in this dissertation and keeping the analysis as detailed as possible.

Below is a summary of topics that were not covered entirely or not covered at
all in this dissertation, but will figure in the future grammar. It will be noticed that this
dissertation does refer to certain elements listed below, though reserves detailed

treatment of these for the later grammar.

(A) Future tense;
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(B) Modality;

(C) Word order;

(D) Topic and Focus;

(E) Non-finite verb forms other than nominalizations;
(F) Relative Clauses;

(G) Adverbial Clauses;

(H) Periphrastric verb constructions;
(I) Valency;

(J) Negation;

(K) Prosody in Syntax;

(L) Definiteness and genericness;

(M) Most more complex aspects of subordination and coordination.
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2. Segmental Phonology

In this chapter vowels, consonants and segmental phonological processes are
discussed. Vowels and consonants are presented both as autonomous and integrated
systems.

Kubeo has a typologically very common system of six vowels, a property also

found in the great majority of Tukanoan languages:
(2.1) Table 1: Kubeo Vowels

FRONT CENTRAL BACK

HIGH i i u
MID € 0
LOW a

There are only 11 contrastive consonants:

(2.2) Table 2: Kubeo consonants
LABIAL ALVEOLAR PALATAL VELAR GLOTTAL
VOICELESS p t tf k
OCCLUSIVE
VOICED b d
OCCLUSIVE
CONTINUANT W ()] j h
FLAP/TAP (r)

Consonants (0) and (1) are the results of recent phonemicization in the language.
They are allophones of /j/ and /d/, respectively, but also have a few cases of phonemic
contrast (cf. sections 2.2.4 and 2.2.5). It should also be noticed that /0/ is an ad hoc
symbol that represents an interdental approximant, and not a fricative obstruent, as
discussed in section 2.2.2.4.

The absence of nasals from the Kubeo phonemic inventory might seem unusual,
but every voiced phoneme has a nasal allophone, which is related to the fact that
Nasality is not an underlying feature of segments, but rather it is part of the prosodic

system of the language, as discussed in chapter 3.
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The chart below provides the set of distinctive features analyzed for Kubeo.
Each feature is proposed based on the following criteria:

* phonetic and phonological naturalness based on universal and language specific
criteria;

* paradigmatic phonemic contrasts between pair of sounds;

* establishing natural classes;

* explanation of phonological processes;

* universal principles underlying the organization of sounds and the parametric
view where languages can recruit a limited set of features to be encoded in the
lexicon (cf. Chomsky and Halle 1968; Keating 1988; Archangeli 1988; Halle
1995; Clements and Hume 1995; Hume and Odden 1996).

(2.3) Table 3: Distinctive Features in Kubeo
plt|tflk|b|d|r |0|w]|j|a|e|i |t |o|ul|h
CONSONANT + 4+ |+ [+ [+ |+ |+ --]-1-1-1-1-]-
VOCALIC - - --1-1-1-|-|-|-|*+|+|F+|F+]|F+]|+]|-
SONORANT R R R R R R R R A
VOICE N I I I R
SPREAD GLOTTIS +
LABIAL X X X X | X
CORONAL | ANTERIOR + | - + |+ -
X | X
DISTRIBUTED - |+ - |+ +
DORSAL X X X [ X |X
LOW - -1-1]-1-
HIGH + 4+ - |- |+]-

Brief comments about distinctive features in Kubeo are given in the following
paragraphs. The motivation for each feature is given throughout this chapter and chapter
3, which deals with nasality.

The chart above assumes [+ sonorant] and [+ consonantal] as the major class
feature in Kubeo (cf. Halle 1995). In addition, it assumes [+ vocalic] as another major
class feature, which is used following Padgett (2008) in order to motivate an underlying
distinction between vowels and glides. Glides as [-vocalic] undergo different
syllabification processes than vowels, which are [+ vocalic] (cf. section 2.1.1.1 and
chapter 5). Also, having glide as [-vocalic] can explain the trend for glides in Kubeo to
be realized with greater constriction than in typical instances of [j] and [w] (cf. section
2.2.2.3 and 2.2.2.4). In section 2.1.1.1 it is shown that while /u/ and /w/ are clearly
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contrastive, /j/ and /i/ have distinct phonological properties though evidence for a clear
contrast of these sounds are lacking.! In addition the status of underlying glides as
featurely distinct from vowels a is in accordance with a growing body of arguments in
the recent literature that show that there are certain types of glides cross-linguistically
that cannot be analyzed simply as vowels in non-nuclear syllabic position (cf. Halle
1995:14 e.g. (13), Hume 1995, Padgett 2008, Levi 2008).

The liquid /r/ and the phoneme /3d/ are analyzed as [ + sonorant][ + consonantal].
The sound /8/ in Kubeo is not a fricative: phonetically it sounds more like an interdental
liquid consonant and phonologically it pairs with other consonants that are target of
nasal harmony (cf. section 2.2.2.4 for more details about this sound).

Kubeo explores two phonation types, represented by the feature [+ voiced] and
[ +spread glottis] (cf. Halle 1995). Every [-sonorant] sound is specified for a phonation
type feature. The feature [+voiced] is contrastive for the class of obstruents ([-
sonorant][ + consonantal]). It is also a relevant feature for capturing the behavior of
nasality in Kubeo where all voiced segments but no voiceless segments are target for
nasal harmony (cf. chapter 3). Hence I assume a redundant feature where [ + voiced] is
assigned to all [ +sonorant] segments (cf. Mohanan 1991). In the same line, the feature
[nasal] is dependent on the feature [voiced], in the sense that [nasal] is only licensed to
segments bearing the feature [ +voiced] (cf. chapter 3).

The feature [spread glottis] is used to characterize only the phoneme /h/, which
is analyzed as [-sonorant][-consonantal][-vocalic] and is deprived from place features
(cf. Halle 1995). There are several co-articulatory processes which follow from the lack
of a place feature in /h/ (cf. section 2.2.2.6).

Following Clements and Hume (1995) I propose an analysis of the place features
that allow for a unified characterization of consonants and vowels. The common place
features for vowels and consonants are [dorsal], [coronal] and [labial]. The features
[labial] and [dorsal] are monovalent, since there is no evidence for processes of
"delabialization" or "develarization" (cf. Clements and Hume 1995). Features that are
monovalent are represented by an "x" in the chart above.

The feature [coronal] is subdivided for consonants in [+ anterior] and

[ +distributed]. Segments classified as [ +anterior][-distributed] are produced with the

"It has been proposed that the feature [consonantal] is superfluous, given that the contrast of consonant and
vowels can be achieved by prosodic phonology under some approaches, as well as other features can be
used instead of [consonantal] to represent natural classes and phonological processes (cf. Hume and Odden
1996). Nevertheless, under the approach developed here for Kubeo, the feature [consonantal] is necessary
to express the contrast of glides and other [-vocalic] sounds.
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apical part of the tongue; segments [-anterior][ + distributed] are produced with the
laminal part of the tongue in contact with the hard palate; and /38/ is classified as
[ +anterior][ + distributed] since it is produced with the laminal part of tongue in
interdental position (cf. section 2.2.2.4). On the other hand, front vowels /i/ and /e/ are
classified monovalently as [coronal], giving that there is little evidence for extending the
[ +anterior] and [ + distributed] distinction to them, except for the allophonic realization
of /j/ after /i/, which might suggest that /i/ should be analyzed as [+ distributed] (cf.
section 2.2.2.4). In addition, it should be added that as already noted by Chomsky and
Halle (1968) the features representing the articulation of vowels also have implication to
the secondary articulation of stops, which in Kubeo is particularly seen in the allophonic
alternations involving the phonemes /d/, /w/ and /j/ (cf. section 2.2.2).

The flap /r/ is unmarked for a place feature. I assume a redundancy rule where
the flap is automatically assigned to [coronal] place. The reason for /r/ being unmarked
for place is because place is not necessary for a phonemic contrast of /r/ and another
sound, in addition that because /r/ is the single flap in the language it follows from
universal principles that it has [coronal] as its default place (cf. section 2.2.2.5). This
classification of /r/ is necessary in order to explain the /d/ and /r/ alternations in bound
morphemes (cf. section 2.2.2.5).

The feature [labial] is used with both vowels and stops. It should be emphasized
that [labial] in vowels have a redundancy rule where [labial] implies [round] (see
sections 2.1.1.2 and 2.1.2.2 for constraints on rounding rather than labials in Kubeo).

In addition, vowels have the tongue body height distinction that traditionally is
represented by [+high] and [+low] features (cf. Chomsky and Halle 1968, Halle
1995). I prefer these traditional labels, rather than the [open] feature in Clements and
Hume (1995) because of the correlation of vowel places of articulation and its effect on
consonantal place of articulation. Nevertheless, Clements and Hume 1995 system by
emphasizing the phonetic aspect of vowel aperture, could be successfully used in Kubeo
when explaining a sonority hierarchy of vowels given in section 2.1.1.2, where vowels

that are relatively more open are also relatively more sonorous.

2.1 Vowels

Chart 1 below provides an acoustic distribution of vowels based on the frequency
values for Formant-1 and Formant-2.>

% Chart in (2.3) was plotted from the speech of a 30 year old Kubeo speaker. He is from the Yuriwawa sib.
Data for this plot was based in connected speech from sentences and texts. About 110 acoustic vowel
measurements were made for the production of this chart.
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(2.4) Figure 1: Kubeo Vowels Plot
F2
2300 2100 1500 1700 1500 1300 1 10 00 OO0 SO

= B0

%9 F1

Most vowels have phonetic realizations close to their phonological
representations, though /i/ tends to assimilate to realizations typical of /i/ and /u/ in
some contexts, while /e/ can be realized as [e] or [€], and /o/ as [o] or [o]. Allophonic
variations are more commonly found in vowel clusters, which are discussed in section
2.1.1.2 below. See also chapter 4 for the effects of tones and stress in vowel quality.

The following words represent the minimal contrast of vowels in Kubeo.” The
demonstration of the contrasts is limited to the vowels that are produced adjacently in
the vocal space. Two examples are given for each vowel contrast — one in non-nasal and

the other in nasal contexts:*

(2.5 /af Vs. /4

a. ta-bi [ta'bi] ti-bi [ti'bi]
swim-3MSC fall-3mMsc
'he swam' 'he fell'

b. ba ['ma] bt ['mi]
'macaw’ 'you'

3 Tones are disregarded in these examples given that they affect very little the segmental phonology in
Kubeo.

* Throughout the Phonology part of this dissertation, words are represented mostly phonologically and
phonetically. The phonetic detail of transcriptions may vary according to the issue in focus. Although
nasality has scope over the entire syllable, it is phonologically represented as a tilde over the vowel.

[

> Morpheme boundary gloss: ‘-’ affix, phrasal affix and bound-stem,
chapter 6.

[

clitic, ‘#’ dependent stem. See
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(2.6) /a/ Vs.

a. wako [wa'ko]
'cacao’

b. ha-bi [ha'mii]
crash-3Msc
'he crashed (himself)'

(2.7) J/a/ Vs.

a. hia ['hia]
river'

b. da ['nd]
'they'

(2.8) e/ Vs.

a. beho [be'ho]
'war club'

b. jabé [na'me]
'who?'

2.9 i/ Vs.

a. hapipo-bi [ha'pipobi]
masturbate-3MSC
'he has masturbated'

b. di-bi [n3'mii]
g£0-3MSC

'he went'
(2.10) // VS.

a. ti-bi [ti'bi]
fall-3Msc
'he fell'

b. di-bi [n3'mii]
g0-3MSC

'he went'

/el

weko [we'ko]
"parrot’

hé-bi [he'mii]
hold-3msc

'he held (it)'

/o/

hio ['hio]
'plantation’

do ['n0]
'that one, there' (anaphoric)
/il

/biho/ [bi'ho]
'vomit'

jabi [na'mi]
'night'

/il

hapipo-bi [ha'pipobi]
push-3Msc

'he pushed (it)'

dib¥ [ni'mii]

'season, epoch, time'

h/

tu-bi [tu'bi]
carry.on.back-3Msc

'he carried on his back'

dii-bi [n{i'mi]
suck-3MSC
'he sucked'
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(2.11) /o/ Vs. h/
a. popo-i-do [po'poind] pupu-i-do [pu'puind]
dry-ST-CNT cure-ST-CNT
'to dry, a dried thing' 'to cure, a healing cerimony’
b. koa ['koa] kiia ['kta]
'pan’' 'bone'

2.1.1 Vowel Phonotactics. In this section, distributional properties of vowels are
discussed. Emphasis is given to the distinction between vowels and glides and the
complexity of vowel clusters.

In Kubeo, vowels are the only type of segments that can be the nucleus of a
syllable. The basic syllable structure in the language is (C)V(V) (cf. chapter 5). There

are many cases of syllables and words composed only of a single vowel:

(2.12) a. u ['u]

'sloth’

b 1 [%]
lhel

C o ['0]
'she'

d. a-bi [a.'bi]
say-3MSC
'he said'

e. ‘e-wi ['€.wi]
burn-3IN

'it has burned'
f. ida [i.'"na]
'these ones (animate)'

The single vowel as the nucleus of a syllable does not get lengthened as it has
been reported for other Tukanoan languages (cf. Ramirez 1997a; Gomez-Imbert 2004;
Stenzel 2004).

The behavior of vowels in a (C)VV syllable is discussed in the next subsection,

following of the discussion of vowels and glides.
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2.1.1.1 Vowels and Glides. It has been proposed that glides are actually consonantal
realization of underlying vowels, i.e. that the vowels /i/ and /u/ can surface as [j] and
[w] depending on specific phonotactic conditioning (cf. Clements and Hume, 1995;
Ladefoged and Madieson 1996). Although a distinction between glides and vowels has
never been at issue in Tukanoan Linguistics (cf. Gomez-Imbert 2011; 2004), it is
definitely a point of theoretical interest and, therefore, deserves proper treatment in this
dissertation.

This section discusses the distinction between glides and vowels, showing that
despite the evidence that /u/ and /w/ are distinct phonemes, there are reasons to suspect
that /i/ and /j/ are not contrastive underlyingly, though they have distinct phonological

statuses in the derivation.
/il vs. /j/

The vowel /i/ can function as the nucleus of syllables with and without an onset,
such as in words like 7-bi [1'mii] 'he took it' or bibi =jo [mi'mijo] 'hummingbird'.

In more complex syllables, such as VV or CVV, /i/ has different behaviors.
First, monomorphemically, there are no syllables with two vowels and no onsets (VV)
where the first vowel is /i/. All cases of attested vowel sequences where /i/ is the first
vowel of the sequence (cf. chart in (2.21)) are of the CVV type, as illustrated in the

examples in (2.13).

(2.13) a. bia ['bia]

'chili pepper’

b. hio ['hio]
'garden’

c. bie ['mi€]
'anteater’

d. biu ['midi]
'thorn'

The paradigm of the PROXIMAL DEMONSTRATIVES (cf. chapter 9) is an interesting
example that shows how /i/ can never form a syllable with another vowel if there is no
consonant in the onset of the syllable. The underlying form of the proximal
demonstrative is i-, which is shown in the examples in (2.14a,b,c). When /i/ is followed

by another vowel, two possible outcomes can occur: either /i/ surfaces as /j/ (as in
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(2.14d) and (2.14e)); or an on-glide is inserted between /i/ and a morpheme in another
syllable as in (2.14c):
(2.14) a. i-da [i.'"na]

this-AN.PL

'these ones (animates)'

b. i-ko [i.'’ko]
this-FEM

'this female one'

C. i=e [i'je]
this =MsSS

'this mass thing'

d  jo ['dso]
'this count thing, here'
e. jai [na."]
'this masculine one'

On-gliding in as in (2.14c¢) is a productive rule in Kubeo phonology as is discussed in-
depth ins section 2.1.2.6, chapter 2, and chapter 5. The forms in (2.14d) and (2.14¢) are
not based on synchronic rules, but are the result of diachronic changes and reanalysis.

Additional pieces of evidence for a diachronic change of /i/ > /j/ can be seen
with the SIMULTANEOUS NOMINALIZER affixes, discussed in chapter 8. As with the
PROXIMAL DEMONSTRATIVE, when /i/ was historically in the same syllable with another
vowel, *i changed to /j/, resulting in -j 'masculine nominalizer' and -jo 'feminine
nominalizer' (from *-i-f and *-i-o respectively), such as in da-ji (come-NMZ.MSC) 'the
one who is coming'. Therefore there is a diachronic tendency for /i/ to fill the onset
slot of syllables that lack onsets (following the universal preference for CV syllables
over V or VV syllables).

Synchronically, the only case where /i/ can start a VV syllable is across a stem
and a suffix, such as with the verb 7- 'take', the only root composed of just the vowel /i/.
When combined with suffixes starting with a vowel, as in 7-abé [ia.m€&] 'he took it
(take-11.3MsC), /i/ does not surface as a consonant.

Another important synchronic fact that can be added to this discussion is the
failure of the application of the rule Identical Vowel Deletion (cf. 2.1.2.4) between /i/

and /j/ (see also chapter 5). In the normal situation, when two /i/ vowels are joined
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across morpheme boundaries in the same syllable, one of them is deleted, as in (2.15)
below. However, this process fails to apply when /i/ and /j/ are in sequence, as (2.16)

shows:

215 a. V.20 /V_Jo

b. 'hi-i-bi ['hibi]
give-ST-3MSC
'he gives it'

c. 'bi#ibado ['mimarod]
your#village

'your village'
(2.16) a. 'hi-ja-ba ['hijama]
give-ST-3PL
'they are giving it'
b. 'bi#jo-ki ['mijoki]
your#young.sibling-Msc

'your younger brother'

The failure in the application of the Identical Vowel Deletion rule in (2.16)
could be interpreted as a consequence of /j/ and /i/ being distinct phonemes (or else, the
result of rule ordering issues, see (2.17) below). In connection with these examples, it is
possible to find a few words like jiru-ko (cricket.sp-FEM) 'cricket sp.', where /j/ and /i/
are within the same syllable and still there is no Identical Vowel Deletion rule. It should
be noticed that the sequence /ji/ is very rare (cf. chart in (2.76) below).

Nevertheless, it is always possible that an alleged rule that change underlying /i/
to surfacing /j/ may take place before the rule Identical Vowel Deletion, hence bleeding

the application of this rule, as illustrated below:

(2.17) 0. UNDERLYING LEVEL /fiiru-ko//
1. GLIDE FORMATION jiruko
2. IDENTICAL VOWEL DELETION --

In this case, the facts in (2.15) and (2.16) should not be taken necessarily as evidence
for a distinct status of /i/ and /j/.
Another fact that must be considered comes from the allophonic rules of /j/ (cf.

section 2.2.2.4). Examples in (2.18) below show /j/ surfacing as [d] between non-high
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vowels, while examples in (2.19) show similar contexts where /i/ fails to undergo the
same alternation.
(2.18) a. il > [0] / [-high] ___ [-high]
b. d-abé=ja ['abeda]
eat-11.3MSC = REP
'Uaupés river
c. bahé#jo-ki [ma'hedoki]
Ipl.incl.poss#younger.sibling-msc

'our little borther'

219) | 2@ / Vi_V

a. kai=e ['kaije]
every = MsSS
'every thing'

b. déi#ewa ['n€i.jewa]

buriti#parrot.sp.
'buriti parrot (bird sp.)'

If /i/ could freely surface as some form of /j/ it would be hard to understand why
the language would prefer forms such as CVV.CV as in (2.19), instead of CV.CV. This
seems to follow from the fact that /i/ and /j/ are distinct phonemes at least in levels
where /j/ allophones are computed. On the other hand, this is not conclusive evidence
that /i/ and /j/ are different phonemes underlyingly.

It is important to highlight the unique behavior of the vowel /i/ with respect to
syllabification. As summarized in chapter 5, /i/ is ambisyllabic, creating an on-glide in
the following syllable under special circumstances, as the examples in (2.19) illustrate
(see also section 2.1.2.6). Second, /i/ is the sole segment in Kubeo that can surface in a
syllable coda position.

In addition, the glide /j/ is only manifested as [j] between vowels when it is
preceded by /i/. Also, /i/ seems to have caused the palatalization of /t/ in pre-Kubeo (cf.
section 2.2.2.7).

The above segmental syllabic properties of /i/ highlight its resemblance to /j/ in
the phonology of Kubeo beyond simple phonetic terms. One way to formalize such a
resemblance is to analyze /i/ [coronal][ + distributed] sound, a somewhat controversial

analysis, but which finds phonological motivations in the language.
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In summary, the above discussion has shown that while there are reasons to
suspect that /i/ and /j/ may correspond to the same phoneme underlyingly, it also the
case that at certain phonological levels /i/ and /j/ have distinct phonological properties,
justifying the analysis of them as two separate phonemes. In this dissertation, I integrate
both situations into relevant theoretical discussions (see in particular chapters 5 and 6),
though I will opt for describing them as distinct phonemes (as in fact they are at least in

certain phonological levels).
/u/ and /w/

It is possible to find contrastive or very similar environments between /u/ and
/w/, such as in words as wari [WaTi| 'fish sp.' vs. da ['Ua] 'ash', and wébo [W€'mJ] 'sister
in law' vs. die =bii (nose = CL.THICK.LINE) ['iiémii] 'nose'.® Hence, contrary to /i/, /u/ can
contrast with /w/ and surface as the first vowel of a VV syllable in a single morpheme.

Nevertheless, it is intriguing why only in nasal environments one is able to find
such pairs. It probably has to do with the fact that nasalization is a feature that triggers a
more lenis realization of phonemes, which is also attested in Kubeo synchronic
alternations of /j/ and /w/ (cf. section 2.2.2.4 and 2.2.2.3).

As with /i/, /u/ in most cases can only appear as the single member of a vowel

sequence if there is a stop in the onset of the syllable, as examples in (2.20) illustrate.

(2.20) a. kuekuba-bi ['kuekumanii]
get.frighten-3Msc
'he got frightened'

b. bui-di = kii [bui'dikl]
get.full-NMZ = CL.EMB
'a full/loaded canoe'

c. hiia-do ['hiia;d]
red-CNT
'a red thing'

Unlike with /i/, there is little data that supports the idea that /u/ evolved into /w/
diachronically in syllables lacking an onset. But considering also related languages,

sequences of /u/ and another vowel in syllables lacking a stop in the onset are also

% The word for 'ash' is pronounced as a single syllable, as well as the first two vowels of the word for
‘nose’.
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extremely rare. Therefore, the two words ia [Ga] 'ash' and e ['TG€] 'nose' are likely two
of the few examples of this sort of sequences.

Kubeo disallows sequences of two round vowels, /u/ and /o/, morpheme
internally (cf. section 2.1.1.2), and it also disallows sequences of /w/ and /u/ (cf. section
e.g. (2.74)). Syllables like /wo/ are found only in two partially homophonous roots: wo-
'to open, to bloom, get peeled off' (i.v), and wo- 'to look for'.” It follows that the
language avoids two rounded phonemes within the same syllable.® These two words
with /wo/ are exceptions to this pattern. No cognates of these words were found in other
Tukanoan languages.

Because of the clear restriction of */uo/ sequences, which also seems to be true
for the majority of Tukanoan languages, but the existence of a /wo/ sequence, it seems
plausible that the language treats /w/ and /u/ as distinct phonemes. This piece of
evidence together with the contrastive or near contrastive pairs between /u/ and /w/
presented above are sufficient evidence to treat both sounds as distinct phonemes in the

language.

In addition, it should be added that because Kubeo allows /wo/ but not /*uo/, it
is likely that the /u/ and /o/ share some kind of feature that is absent from /w/. I propose
that this feature is [round], which is the result of a redundancy rule of the [labial]
feature in vowels. In section 2.1.2.2 additional evidence for /*uo/ as a violation of the

Obligatory Contour Principle will be presented.

2.1.1.2 Vowel Clusters. In Kubeo, there are interesting vowel sequences inside a single
syllable, which I describe as vowel clusters. My use of the term "vowel cluster" is based
on an analogy with "consonant clusters". Both types of clusters are constrained to
language specific and universal paradigmatic and syntagmatic properties that allow only
a limited set of possible combination of otherwise independent phonemes. They are
distinct from diphthongs, on the one hand, by not acting as a single phoneme, and, on

the other hand, are distinct from hiatuses,’ since they are parsed in a single syllable.

7 As mentioned, the distinction between these words is only tonal, wo- 'to open, to bloom, get peeled off
has HL tone and wo- 'to look for' has H tone (cf. chapter 4).

8 The restriction is about roundedness, rather than labialness, since combinations of such as /bu/, /bo/, /pu/
and /po/ are very common.

? A hiatus is analyzed when two vowels are following each other, with no interleaving consonant, in
different syllables, such as in Portuguese /ua ['lu.a] ‘moon’. To say it differently, a hiatus is a sequence of
heterosyllabic vowels.
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Table 3 below gives all possible combinations of vowel clusters that occur
monomorphemically inside a single syllable. The vowel sequences that are not present

in Table 3 are banned in the underlying representation of morphemes: '’

(2.21) Table 4: Kubeo Vowel Clusters
BEGINNING ENDING
a e 0 i u i

a ae ao ai au ai
e ea * €0 0 (0] ei
0 oa oe * 0] 0] oi
i ia ie io * (0] i
u ua ue ) ui * ul
i ia ie io 0 iu *

Given that Kubeo syllables do not allow codas except when there is a sequence
of three vowels and the right most vowel is an /i/ (cf. chapter 5), we must analyze all
the segments in (2.21) as true vowels. The syllable structure of the language also does
not allow CCV syllables, so vowel clusters initially formed by /i/ and /u/ must also be
analyzed as VV sequences. Phonetically, these claims are also true, since Kubeo vowel
clusters have vowels in general being tenser and longer than non-nuclear vowels in
diphthongs cross-linguistically.

There are several facts that show that Kubeo vowel clusters are part of a single
syllable and not of two different syllables. These are discussed in the subsection Internal
Properties of Vowel Clusters. But before that, I show how vowel clusters should be
analyzed as a distinct type of what is generally understood by diphthongs cross-

linguistically.

" An “*’ indicates that the language does not allow a sequence of two identical vowels (also related to the
process of Identical Vowel Deletion, cf. section 2.1.2.4 below). Vowel sequences in italics indicates that the
sequence is rare, with usually 1 to 3 occurrences but no more than 5 tokens in our 3.000 word lexicon, and
the symbol ‘@’ indicates that the particular vowel sequence does not exist. The most prominent vowel in a
sequence is marked with an underline.
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Vowel Clusters versus diphthongs

The next paragraphs present different points that distinguish vowel clusters from

diphthongs.

(i) Considering the relative proportion between the number of diphthongs and
number of individual phonemic vowels cross-linguistically, it would sound really odd if
one had to analyze all Kubeo vowel clusters as diphthongs, given that usually the
number of diphthongs per language is smaller than the number of phonemic individual
vowels. If Kubeo vowel cluster were diphthongs one would have the odd figure of 23
diphthongs for 6 vowels.

Moreover, it is not only the proportion of more vowels clusters than phonemic
vowels but also the productivity of combination of vowels in a vowel cluster in Kubeo
that strikes one as a different type of phenomenon from diphthongs, given that inside a

diphthong vowels have a more limited set of combinatory possibilities.

(ii) Reduplication is a limited process in Kubeo morphology, which can be
analyzed in two types: stem reduplication and syllabic reduplication (cf. chapter 6). The
syllabic reduplication can cause a split in a vowel sequence, so that one of the two
vowels is separated and repeated in the reduplication, as in the following words: the verb
root wai- 'to pass by, to go through' can be reduplicated as waiwa- 'to hike, to march'.

In some languages that have diphthongs and reduplication, one would expect
that the whole diphthong would be reduplicated, since diphthongs are phonological units
just like individual phonemes (cf. Rehg 2007)."

(iii) Vowel clusters can usually have different syllabification patterns due to
marked paralinguistic motivations. A sequence of two vowels can be parsed as a single
syllable or as two syllables (hiatus), depending, for instance, on speech rate and register.

For instance, the words below show that vowel cluster can be parsed in one or
two syllables (they were collected in very careful, slow speech in elicitation of lexical
items):

(2.22) a. jai =ki ['dzai.ki] ~ ['dza.iki]
rubber = CL.TREE

'rubber tree'

" That might also depend on the phonological status of diphthongs. In case where in a given language
diphthongs are analyzed as the juxtaposition of two vowels (not as truly a single phoneme) reduplication
can use one but not two phonemes.
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b.  adu-do ['30F5] ~ ['3."75]
cassava-CNT

'a cassava bread'

c. kiii-wi ['kTliwi] ~ ['ki5iwi]
end-3IN
it is over'

d. hio ['hio] ~ ['hiJo]
‘garden’

For different reasons, splitting vowel clusters into a hiatus is marked with
respect to the pronunciation of tautosyllabic vowels. First, my data shows that this
happens only in very careful speech, as in lexical elicitation. Second, it can only occur
in stressed vowel clusters, in which case the second vowel becomes unstressed although
it keeps a high pitch from the standard [Low-High] pitch melody that occurs inside
stressed vowel clusters (cf. section Internal Properties of Vowel Clusters).

However, in unstressed vowel clusters, hiatus can never be formed, so the words

in (2.23) must be invariably parsed as a single syllable:

(2.23) a jai-bi [dgai.'bi]
die-3Mmsc
'he has died'
b. daidu [nai.'nd]
'evening'
c. ijei ['i.dgei]

'Amazonian grape'

Third — and most importantly — creation of hiatus is constrained in two important
ways: (1) most types of hiatus occur when at least one of the vowels inside the cluster is
a high vowel /i/ or /u/, which seems to follow from their ability to create on-glides;'? (2)
it has been observed that when neither of the two vowels are /i/ or /u/, a hiatus can only
be created when the most prominent vowel of the cluster is the first vowel (V, ina V,V,

vowel cluster, see section Internal Properties of Vowel Clusters for the concept of
prominence).

'2 On-glide in the next syllable, [u."] and [i], will be discussed in more detail in section 2.1.2.6.
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Although hiatuses are a marked type of construction, it is definitely a relevant
property that must be taken into account in the comparison of vowel clusters and
diphthongs. In the latter, such splits are rarely if ever possible. This shows that vowel
clusters in Kubeo have vowels phonologically more independent than in diphthongs

cross-linguistically.

(iv) There are some segmental processes across a morpheme boundary that can
target one but not the two vowels inside vowel clusters, showing a relative
independence between the two vowels, which is different from what one expects from

diphthongs. These processes are discussed in section 2.1.2 below.
Internal Properties of vowel clusters

I now turn to crucial facts that suggest that vowel clusters are not hiatuses. The
most important of them is native speakers' intuitions, who whenever explicitly asked to
syllabify words with vowel clusters always parse vowel clusters as single syllables.
Other facts are related to phonological properties that target vowel clusters as a single

syllable. See below.

(I) Prominence and Sonority scale: The table in (2.21) above marks the most
prominent vowel of a vowel cluster with an underline. Prominence is based on
impressionistic judgment of which vowel is perceived as the loudest and longest in a
vowel cluster. The following sonority scale predicts that whenever two distinct vowels,
V, and V,, are grouped within the same syllable, the most prominent vowel is always
the one on the left in the hierarchy in (2.24). In (2.24a) vowels are listed in their
respective hierarchical order and in (2.24b) I give the hierarchy represented accordingly

to vowel distinctive features: ">
(2.24) a. a > € / 0 > i / u / i
b. [ +low][-high] > [-high][-low] > [+ high][-low]

The hierarchy could also be represented as a relative degree of vowel aperture,
where more open vowels are more sonorous than less open vowels.

It is worth of future research a more detailed study of this type of hierarchy,
such as whether in clusters such as [eo] and [oe] there is a more prominent vowel, or

whether /a/ is truly more prominent than /e/ and /o/."

13 v> indicates greater to smaller hierarchical level and "/" indicates equal hierarchical status.

' The lack of awareness of this hierarchy and the lack of distinction between prominence in a vowel cluster
and stress at the syllable level was responsible for Morse and Maxwell (1999) to interpret that /a/ would
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(IT) Stress and Tone within a vowel cluster: There is little difference between the
behavior of stress and tones in vowel clusters compared to their behavior in syllables
with a single vowel (cf. chapter 4). This is particularly relevant for the phonology of
vowel clusters, showing that for stress and tone purposes they are treated similarly to
(C)V syllables.

For stress, it is significant to notice that in CVCV words stress can fall either on
the first or second syllable, as in ku’ja-bi 'he bathed' (bathe-3MSC) versus 'kuja-bi 'he
ran' (run-3MsC) (cf. section 4.1.1, chapter 4). In words with vowel clusters the same is
true, as the example below illustrate (showing that (C)VV syllable do not necessarily
attract stress):"

(2.25) a. 'hoa-ha-ki ['hoaha ki]
roast-IMP-MSC

'roast it!"

b. hoa-'ha-ki [hoa'haki]
wash-IMP-MSC
'wash it!'

c. bia'ba-wa-wi [mid'mawawi]

hiccup-CAUS-3IN

'it makes one to hiccup'

With respect to tones, vowel clusters and single-vowel syllables have the same
pattern. This is mainly because tones target syllables and not individual vowels/morae
(cf. chapter 4, section 4.2). The only difference is that pitch contours (as a result of
stress and tone rules) inside a vowel cluster are more explicit, since that syllable is
longer. Hence an H toneme in a stressed syllable usually surfaces as a pitch rise both in
a CV or CVYV syllable. On the other hand, an L toneme in an unstressed syllable usually
surfaces as a pitch drop contour both in a CV or CVV. This indicates that pitch rise or
pitch drop is not a result of a tone cluster of low-high or high-low tones respectively,
but rather are the result of the standard tone melody of H or L tonemes in the language
(cf. section 4.2.2).

naturally causes a "stress shift" in Kubeo morphophonology (see chapter 4 for the analysis of stress and
tone in Kubeo).

15 Although heavy syllables do not attract stress necessarily, it is more common to find words with stress on
the initial syllable if that syllable has a vowel cluster. Otherwise, stress usually falls by default on the
second syllable. Nevertheless, both patterns have many exceptions (cf. chapter 4).
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As a result, pitch contour inside a vowel cluster is never contrastive. Just as in
single-vowel syllables, pitch contour is predictable based on stress location, underlying
tones of a morpheme and sentence intonation. A pitch contrast in vowel-cluster syllables
would be expected if Kubeo vowel clusters actually corresponded to two different
syllables, or if tones targeted individual vowels/morae, instead of syllables (cf. chapter 4

for a more detailed description on stress and tones.)

(iii) Phonotactic constraints: Vowel clusters are structured based on syntagmatic
and a paradigmatic constraints (please see table (2.21)). In a vowel cluster, which has a
V,and a V, slot, if V, is /i/, it implies that the following vowel can only be /a/, /e/, /o/,
/u/, from a set of six existing vowels (see Rehg 2007 for a similar reasoning with
respect to Hawai‘i vowel clusters).

To illustrate fully these types of constraints and to assess whether there is any
specific directionality, I give tables 4 and 5. In table 5 (2.26) V, is assumed as the
nuclear position from where the constraints operate, while in table 6 (2.27) V, is

assumed as the nuclear vowel (sequences of the same vowel are not allowed, cf. (2.21)

above):
(2.26) Table 5: Syntagmatic and Paradigmatic Constraints on Vowel Clusters-1
IfVv, Then V,
a all
e not /i/ and /u/
i not /1/
i not /u/
not /i/ and /u/
u not /o/
(2.27) Table 6: Syntagmatic and Paradigmatic Constraints on Vowel Clusters-2

IfVv, Then V,

a all

e all

i all

i not /e/, /o/ and /i/
0 not /u/

u not /e/, /o/ and /i/
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Table 6 in (2.27) seems to provide the most general types of constraints in vowel
clusters and thus I assume that the directionality of constraints is from V2 to V1, where
V, restricts the possible set of V, vowels.

It seems that there are two types of constraints structuring vowel clusters. One
type is articulatory, which prevents /u/ and /o/ from being part of the same vowel
cluster, and also /i/ from being V, and /¥/ from being V,. The other type of constraint
can be analyzed as a featural (or phonological) constraint, which seems to prevent that
mid vowels as V, (/e/ and /o/) from being combined with high non-front vowels /i/ and
/u/ as V,.

The constraints seem to be the result of diachronic rules, some of which are still
active in the language. For instance, the cluster */uo/ is also avoided across morpheme
boundaries, causing a change from /u/ > /i in certain conditions (cf. section 2.1.2.2).
The cluster */ii/ seem to be avoided by adjusting it to sequences such /iji/ or /ji/
diachronically and synchronically (cf. section on /i/ and /j/ above). The constraint that
restricts /#/ as V, and /u/ as V, could also be related to the fact that /u/ is further back
than /i/, or else it is another case of a diachronic full assimilation (as /i/ still tends to
assimilate to [u] in certain contexts, cf. section 2.1.2.1).

Kubeo seems to be more liberal than other Tukanoan languages with respect to
the allowed combination of vowels allowed inside a vowel cluster. In other Tukanoan
languages there are some constraints that do not exist in Kubeo, while all constraints
found in Kubeo seem to exist in related languages. This seems to indicate that the
constraints that operate within Kubeo vowel clusters are old processes in Proto-

Tukanoan history.

(iv) Nasalization: Nasalization is another piece of evidence that shows that
vowel cluster belong to a single syllable (cf. chapter 3 for a detailed description of
Nasality in Kubeo).

While oral and nasal syllables can coexist in the same morpheme in Kubeo, such
as bahi [ma.'hi] 'to know' or 'ukii ['ukii] 'shelter’, in a vowel cluster nasality is "all or
nothing": either both vowels are oral or both nasal. Two adjacent vowels never have
distinct values for nasality, such as *VV or *VV.

In fact, this is a constraint that operates at the syllable level, i.e. syllables are
either completely oral or completely nasal (cf. chapter 3). Hence, it is clear that vowel

clusters are treated as a single syllable.
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Diachronic sources of vowel clusters

The main origin of vowel clusters is from the loss of syllable boundaries, that
previously separated two vowels. Such syllables may have been separated by, for

example, *h and *7 (but it is also possible that by default Kubeo treated CVV sequences
as CV.V, for instance). Consider the examples in Table 7:'®

(2.28) Table 7: Diachronic origin of vowel clusters
KUBEO | BARASANO | TUKANO | KOREGUAHE | SIONA | SEKOYA | PROTO- GLOSS
TUKANOAN

ba maa ma?a ma?a ma?a | ma?a *ma?a Path

[ma]

yi yi yiti yiti yiti yiti *yiti I

dei rée ne?e ne?e ne?e ne?e *nete Palm sp.

[n&i] (Mauritia
sp.)

bei bii bi?i péle - pele *pre?i rat

wei wee we?e vere - - *were Black
wax

ba maha maha maa ma ma *maha Macaw

[ma]

yai yehe yehe - - yai *yahi Heron

oho oho 00 0 - *oho Banana /

0 Wild
banana

kéwi | goo 070 koro koro | horo *k?0%0 Flower

Kubeo has lost both *h and *? historically. When that happened, the two separate
vowels were merged into a single syllable. When the two vowels were identical and
back (*a, *#, *o or *u) one of them was eliminated (as Kubeo still deletes identical
vowels within the same syllable, cf. Identical Vowel Deletion rule below). If the vowels

were identical and fronted (*e or *i) Kubeo dissimilated them, creating vowel clusters,

' Words are in the orthographic form used by the sources of information: Barasano Barasana Literacy
Committee (2009), Tukano Ramirez (1997b), Koreguahe (Cook and Gralow 2001), Sekoya (Piaguaje et.
Al. 1992) and Siona (Wheeler 1987). Please see Chacon forthcoming-a for a more detailed reconstruction
of Proto-Tukanoan stops.
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instead of eliminating one of them (cf. words ‘flower’, ‘black wax’, ‘rat’, ‘palm”)."” If
the two vowels were distinct a vowel cluster was regularly formed too.

So it is possible that in the past most words were dissyllabic and stress fell on
the second syllable, and when the syllable break was lost and vowels merged into a
single syllable, stress assignment was regularized on the first vowel (the vowel of the
former first syllable, e.g. *CV.'V > 'CVV). This explains the different pattern of stress
in words starting in vowel clusters (see subsection (ii) Stress and Tone within a vowel
cluster above and chapter 4 on stress).
2.1.2 Vowel processes. The types of vowel processes discussed in this section are seen
in table 8:

(2.29) Table 8: Summary of Phonological Processes affecting Vowels
ASSIMILATORY PROCESSES: Lowering
Raising
Rounding
Fronting
LABIAL DISSIMILATION

STRESS PLACEMENT IN VOWEL
CUSTERS ACROSS A MORPHEME
BOUNDARY

IDENTICAL VOWEL DELETION

DISTINCT VOWEL DELETION

DISTINCT VOWEL FUSION

ON-GLIDING

RESOLUTION OF THREE VOWEL Exceptional Coda

SEQUENCE: Re-syllabification

Most processes occur in vowel clusters, both within a single morpheme and
across a morpheme boundary, though assimilatory processes may apply also to vowels
separated by a consonant.

Vowel clusters are definitely a crucial element in Kubeo morphophonology.
Issues related to the sonority hierarchy in (2.24) and the phonotactic constraints and
directionality issues from table 6 in (2.27) are related to a "conspiracy effect", which

seem to have framed the set of possible types of affixes in Kubeo lacking an initial

'7 This sort of dissimilation or diphthongization of long vowels seems to be common cross-linguistically.
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consonant.'® Thus, there are no affixes based on /i/ or /u/, the vowels with the greatest
number of restrictions when occupying a V, slot in a vowel cluster. In addition, many
vowel clusters that are rarer morpheme internally actually have many tokens across
morpheme boundaries, such as /ae/, /oi/, /ie/ and /ua/.

The table below illustrates the types of suffixes in Kubeo that have no

consonantal onsets:

(2.30) Table 9: Suffixes with no consonantal onset
LOCATIVE -1
POSSESSIVE -1
STATIVIZER -1
NARRATOR'S POINT OF VIEW -ik# and -iko
INANIMATE PLURAL -a
PAST TENSE -a
INANIMATE MASS -e
CAUSATIVE -0

-owa
-a

In fact the only type of syllable that can be formed across a morpheme boundary
and go against the patterns in table 5 in (2.26) is the one formed by the -o allomorphs of
the 'causative' suffix, when combined to a stem ending in /u/. This situation can occur,
of course, and is subject to a vowel process that I call Labial Dissimilation, to be
discussed further below.

In the following, I discuss each of the vowel processes listed in (2.29) above,

starting with Assimilatory Processes.

2.1.2.1 Assimilatory processes. An idea of how vowels can assimilate in Kubeo can be
formed by observing the chart in (2.4) above. Based on that, one can see that vowels
can deviate from their proto-typical realization in two ways: (1) one in which the vowel
realization differs just marginally from their typical realization; (2) where the vowel
realization differs substantially from their typical realization, what usually causes

overlapping in the realization of different phonemes.

'8 A conspiracy in phonology can be observed when a set of output forms have a common factor that is
triggering them, although such a factor cannot be stated explicitly as a rule (cf. Kager, 1999).
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It is clear that the following assimilation processes are caused by co-articulation,
which seems to indicate that these processes are more phonetic than phonological in
nature. As such, most processes are optional, similarly to the palatalization of alveolar
sounds in English Syntax, which may optionally apply: e.g. 'don't you' [dontf’s] ~ [dont
ju:]. Or in some dialects of Brazilian Portuguese, where a mid vowel before a stressed
syllable can alternate with a high vowel, such as in /tomate/ [tu'mat[1] ~ [to'mat[1]
'tomato’, /peri'kito/ [pirr'’kitu] ~ [ perr'kitu] "parakeet’. Optional assimilatory processes in
Kubeo tend to be more regular across morpheme boundaries and more subject to
variation morpheme internally.

The fact that most vowel assimilatory processes in Kubeo are optional may
reflect a historical fact where categorical vowel assimilation has already been
normalized (lexicalized) morpheme internally or has caused vowel changes in bound-
morphemes in order to comply with the vowel cluster constraints. The latter case is
analyzed as a case of conspiracy in Kubeo morphophonology (cf. discussion in section
2.1.2 above). These are the two reasons why most Kubeo vowel processes (except

LABIAL DISSIMILATION) are better cases of sub-phonemic assimilation.
Vowel Raising

Vowel raising is a process where low vowel /a/ and mid-vowels /o/ and /e/ are
raised because of an adjacent high vowel.

A raised /a/ surfaces as [9]. This can be stated the change:

[ +low][-high] = [-low] /__[ +high]
where [9] is analyzed as a mid-vowel of the same height as /e/ and /o/.

The typical realization of vowels /o/ and /e/ is open [g] and [2], so a raised /o/
surfaces as [0] and a raised /e/ surfaces as [¢]."” These types of vowel raising are non-
categorical in the sense that the raised realization of a vowel is sub-phonemic, not
overlapping with the realization of a distinct vowel, and hence cannot be stated in a
distinctive feature fashion in a principled way.

Other instances of vowel raising are categorical in the sense the realization of a
raised vowel overlaps with the realization of another vowel, such as in (2.31d,e). In this
case only, can one state the process as a rule in a distinctive feature fashion, such as
[-low][-high] = [ +high] / __ [+ high].

19 Another factor causing [€] ~ [e] and [2] ~ [0] alternations is tone (cf. section 4.2.4, chapter 4).
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Nevertheless, all rules described below are subject to variation (i.e. are optional)
and it is common to find the same words with pronunciations that do not display those

Processces.

(2.31) a. hai-wi ['hoiwi] /al = [a]/_#

need-N.3AN
'I/you/it needs'

b. toi-ki ['toiki] /o/ = [o]/ _i
be.paint-MSC
'a colorful/painted/spotted animal/man'

c. wei ['vei] /el —[e]/_i
'black ink (from a fruit sp.)'

d. Jjo-i ['dgui] /o/ = [u]/ u
THIS.CNT-LOC
'here, this thing'

e. do-i [niii] /o/ = [u]/ u
ANPH.CNT-LOC
'in that place'

It is remarkable that there is no equivalent categorical raising of /e/ to [i] in the

observed data.
Vowel Lowering

In vowel lowering, /u/ is realized as [0] when in the adjacency of a mid or low
vowel. This can be stated as: [labial][-low][ +high] = [-high] / ([-high]) __ ([-high]).
(2.32) a. bue-i-do [boe'ino] /u/ —[o]/ e
study-ST-CNT

'a study, lecture'

b. pau=ki ['padki] /u/ — [o]/a_
hammock = CL.TREE
'a hammock'

c. du-abé ['doamg] /u/— o]/ _a

frustrative-11.3MSC
'he tried to..."
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It is also remarkable that no relevant noticeable cases of vowel lowering were found for

/i/ and /#/.
Vowel Fronting

Vowel fronting is an optional rule where high back vowels /i/ and /u/ are fronted
in the adjacency of front vowels /i/ and /e/. A fronted /i/ is realized as [i] while a

fronted /u/ is realized as [y]. Fronting can be captured by the rule [dorsal] = [coronal] /

__[coronal].
(2.33) a. pueja-i-do ['pyedaind] /=yl /_e
respect-ST-CNT
'respect’
b. tu-i#pawa ['tyi pa,wa] /=yl /_i
pull.up-ST#area
'a river port'
c. oko#kaju-e [o'koka dsie] /> [i /_e
water#mix-Mss
'purridge’
d. piedo ['piend] /il = [i]/ _e

'on top of, more'

e. waihi-e = bu [wai'hiebu] /Al —[i]/ _ [i]
be.tasty-MSS = COP.N.3AN.SG
'a tasty food'

Across morpheme boundaries, one usually finds that a sequence of i-i surfaces as

[i]. This is probably a case of two combined changes:

(1) Vowel fronting [i] — [i] / __ i and (2) Identical Vowel Deletion [ii] — [i]

(2.34) a. purawi-i [pl'rawi]
opposite.side-LOC

'in the opposite side'

b. hi#paki-i [hi'paki]
MY#father-pPSS

'my father's'
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It should be noticed that this process generally occurs when the sequence [ii] is
in an unstressed context, so in a very common word as 7-i [' #i] (he-PSS) 'his' the process
does not apply.

In similar unstressed contexts, but outside a vowel clusters, it is also possible to

find /#/ surfacing as [i], as represented in the examples below:

(2.35) a. [dorsal][-low][ +high] — [coronal] / __C, [coronal][ + high]

b. abitki-ki [a'miiki ki]
name#exist-MSC
'he is named...'

c. f-e#ti-wi ['ieti wi]

want-MSS#fall-N.3AN
'T/you/it got tired'
Vowel Rounding

In vowel rounding, /i/ surfaces as [w@] in the adjacency of a labial vowel /o/ and
/u/ as in (2.36) or a labial stop /b/, /w/ and /p/, as in (2.37). This process can be captured
by the rule:

[dorsal][ + high][-low] — [labial] / ([labial]) __ ([labial]).

(2.36) a. hatio-wi [ha'taowi] /il = [a]/_o
co0k-N.3AN
'I/you cooked'
b. hio-wi ['haowi] /il = [a]/_o
cure-N.3AN
'I/you cured (him)'

(2.37) a. hariwa-i-do [harawaind]
throw.away-ST-CNT.NMZ
'something that was thrown away'
b. 'bijo-ko ['badzoko]
lizard.sp-FEM

'a lizard sp.'

2.1.2.2 Labial Dissimilation. This term refers to a process where /u/ in stem final

position is forced to form a vowel cluster with /o/. In this situation, /u/ dissimilates to
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/i/, because of the prohibition of /u/ and /o/ to be in the same syllable (cf. chart in (2.21)
above).

Such a process is within the general class of dissimilation processes caused by
the violation of the Obligatory Contour Principle (OCP), in which two (partially)
identical adjacent segments are prohibited (cf. Clements and Hume 1995). Such a
process can be formalized by "delinking" [labial] from the feature representation of /u/,

as in:
[dorsal][labial][ + high][-low] -> [dorsal][ +high][-low] / __ [labial].

The feature [labial] in vowels redundantly implies the feature [round], which is
absent from consonants such as /w/. This becomes evident when one realizes that Kubeo
allows syllables such as /wo/, but no syllables such as /*uo/ (cf. section 2.1.1).%°

This process has been found only with respect to suffixation of the causative
morpheme -owa, in particular with its allomorph —o. The following examples illustrate

in letter (a) the stem ending in /u/ in its plain form and in (b) in its derived form.

(2.38) a. ka-bi [ ki ]
bite-3MSC
'he bited it'
b. kii-o-bi ['K#0omii ]

bite-CAUS-3MSC
'he made it bite (it)'

(2.39) a. dii-bi [n{i'mi]
suck-3MSC
'he sucked it'

b. dii-o-biko ['niomiiko]
suck-CAUS-3MSC
'she breastfed it'

2.1.2.3 Stress in vowel clusters across morpheme boundaries. In the subsection
Diachronic Sources of Vowel Clusters, 1 suggested that what explains the exceptional
stress pattern in vowel clusters was a change that formed vowel clusters from two

originally distinct syllables, causing the stress to shift from the second syllable (the

2 The language does not allow /*wu/ syllables neither (cf. section 2.2.1).
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regular pattern) to the first syllable when the first syllable is the result of the merging of
two formerly different syllables (the irregular pattern).

Similarly to this diachronic process, when vowel clusters are formed across
morpheme boundaries, stress can also shift from the regular pattern (the second
syllable) to the irregular pattern (the first syllable). Consider the examples below, where
the words in (a) show that stress should fall by default in the second syllable, but when

vowel clusters are formed stress falls on the first syllable, as in the (b) examples:

(2.40) a. ti-bi [ti'bi]
fall-3Msc
'he fell down'
b. ti-o-kaki ['tiokaki]

fall-cAus-11. 1MSC
'He dropped it'

(2.41) a. a-be#te-wi [a'mEtewi]
eat-NEG#do-N.3AN
'l did not eat'
b. a-i-biko ['@imiko]
eat-ST-3FEM

'She is eating'

(2.42) a. wo-debu [wo'rebu]
bloom-INFRR.N.3AN

'(the flowers) bloomed'

b. wo-i-wi ['Woiwi]
bloom-ST-N.3AN

'(the flowers) are blooming'

This is the result of syllabification rules taking place after this particular stress
rule (Accent Projection, cf. chapter 4), which means that when the stress rules apply the
stem (root and affixes) is underlyingly disyllabic (cf. also section 6.7, chapter 6 on
phonological levels). This can be represented by the rule as o'c = 'o (cf. chapter 5).

On the other hand, there is no stress shift when stress has been previously
assigned to the same syllable where a vowel cluster is formed across a morpheme
boundary. The following examples show two different patterns corresponding to this

situation. In (2.43) a vowel cluster is formed in the second syllable of the word, the
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exact location of the default stress. In (2.44) a vowel cluster is formed in a monosyllabic

stressed root, which is exceptional by being underlyingly stressed.

(2.43) a. a-be-biko [a'bebiko]
say-NEG-3FEM

'she is not telling'

b. a-be-ako [a.'bea.ko]
say-NEG-II.3FEM

'she never tells'

(2.44) a. E-wi ['eWi]
burn-N3AN
'it is burning'
b. ‘e-awi ['a.Wi]
burn-11.1/2/3IN

'it was burnt'

All of the examples from this section are cases of syllable merger and it is
remarkable that they all preserve the prosodic properties that originally belonged to one
of the two previous syllables. This seems to be a universal tendency in syllabification
processes and also found in several languages that avoid hiatuses (cf. Hayes 1995:43),

reinforcing our claims about vowel clusters.

2.1.2.4 Identical Vowel Deletion. Kubeo does not have long vowels in underlying
representations nor does it allow two identical vowels within the same syllable. If two
identical vowels fall under the same syllabification domain due to morphological
processes the second vowel is deleted: V, = @ / V,_.*!

Such a process is very similar to the formation of vowel clusters across
morpheme boundaries, the only difference being that here the two vowels are identical.
Hence, when this process occurs, prosodic properties such as nasalization, tone and
stress are also preserved on the remaining vowel.

The examples below show a stress shift occurring from the second to the first
syllable of words (see also chapter 3 for the nasalization pattern in identical vowel

deletion rule). Examples in (a) show words with a regular stress placement on the

2! This correlates with the fact that Kubeo does not have the type of vowel lengthening reported to other
Tukanoan languages (Ramirez, 1997, Gomez-Imbert 2004; Stenzel 2004) where a CV root surfaces as
[CVV] to meet a word minimality constraint of two morae.
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second syllable. Examples in (b) show stress occurring on the first syllable after stress
shift due to vowel deletion:
(2.45) a. a-be-wi [a'bewi]

say-NEG-N.3AN

'T do not say'

b. a-abé ['amg]
say-11.3MSC
'He said'

(2.46) a. wi-kaki [Wi'kaki]
inhale-11.1MSC
'T inhaled (it)'

b. wi-i-kaki ['Wikaki]
inhale-ST-PST.NMZ.MSC

'the one who was inhaling (it)'

The type of stress shift observed in the examples above is due to the same
reasons presented for the behavior of stress in morphophonemic vowel clusters in
section 2.1.2.3.

Identical Vowel Deletion seems to have operated also diachronically, as some of
the examples in (2.28) above show.

Identical Vowel Deletion, like other segmental rules, is obligatory across
morpheme boundaries within a word, but is optional in compounds. For instance the

two compounds below have been attested to occur with two possible pronunciations:*

(2.47) a. poe  #eta ['poOcta] ~ ['pO€ eta]
people leave

'

'mythological birth place of humanity (lit. people's leaving place)

b. kira  #abodo [Ki'ra"bodo] ~ [Ki'ra abodo]
house #pole

'the pole sustaining the roof in a longhouse'

22 These examples show that the phonological juncture between stems in a compound is subject to
variation. For instance the compound ja‘'wi#b7 'bird sp.' (jaguar#bird) can have the same pronunciation as

the monomorphemic word ja'wibi 'dog'.
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2.1.2.5 Distinct vowel deletion and Distinct vowel fusion. It is common in fast speech
for speakers to produce two types of phonological processes in vowel clusters: Distinct
Vowel Deletion and Distinct Vowel Fusion. In Distinct vowel deletion it is common in
Kubeo for V, to be deleted and V, to be maintained: V,V, > @V2 / FAST-SPEECH. This
can be seen in the examples below:

(2.48) ea — a

a. 'ki #te-abé ['kitamg]
exist #do-11.3MSC
'He lived'

b. aipe #Ha-ji ['aipadgi]

what make-NMZ.MSC

'what are you doing?'

(2.49) ie — e

a. pari-e [pa're]
be.strong-Mss
'intensely’

b. kodo-hi-e [ko'dohe]
dirrea-VBLZ-MSS

'repulsion, disgust'

(2.50) i — i
a-ici-iba ['ai¢ima]
say-IRR-PAST.3AN.PL
"They said (I guess)'

(2.51) ie — e
ihi-e#te-ji [i'hetedsi]
pain-mss#dyn-nmz.msc
'the sick male one'

(2.53) ia — a [ma'tiiye]
biati-i-e
exactly.when-ST-MSS

'always'

Less often than being deleted, a sequence of two vowels can monophthongize,

fusing into a single vowel. This can be captured by the rule where vowels /a/ is fused
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with /e/ or /i/ and the new vowel preserves the height features of /a/ and the place

features of /e/ and /i/:

(2.53)

[dorsal][ + low][-high] = [coronal] / ___ [coronal][-low]

The examples below show /ae/ fusion in (2.54) and /ea/ fusion in (2.55)

(2.54)

a.

(2.55)

aec - &

baja-e [ba'dz]
traditional.perfomance-MSS

'a collection of traditional songs'

#hi ba-e =de [ihi 'baede]
summer be-MSS = OBL

'during summer'
ea — &

'ke a-i-ede ['keeijede]
thus make-ST-WHEN
'thus when doing that'

Distinct vowel fusion and Distinct vowel deletion are very common in situations

where three vowels are in sequence. They are one of the most important resources

Kubeo has to avoid syllables with three vowels. In three vowels sequence, Distinct

vowel fusion operates by collapsing the second and third vowels or the first and second

vowels as exemplified below:

(2.56)

ea — &

a. pie-a [pie]
basket-IN.PL
'baskets'

b. ea-iba =ja ['@eimada]

find-PAST.3PL.AN = REP
'they found (it), one says'

c. koe-ako =ja [koxkoda]
slash-PST.3FEM = REP

'it is said she slashed it'
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(2.57) ae — &
a. hiia-e ['hii&]
be.red-MsS
'red things/mass thing'

b. hidoha-e [hi'doha]
be.dangerous-MSS

'dangerous things/mass thing'

C. hio-i=ta ea-wi [hio"teeawi]
plantation-LOC =E.FC arrive-N.3AN
'T arrived at the garden'
(2.58) ai — e
boa-i#poe-ki [boe poeki]
kill-sT#person-MSC

'hunter, warrior, soldier’

When Distinct vowel deletion occurs in a three-vowel sequence, it is usually V,
that gets deleted, which can be formalized as V = @ / V_-V. See the examples below:
(2.59) ae — e

a. hoa-e [hoe]

be.long-Mss
'a long time'

b. béa-e [mE]

be.good-MSS

'well'

c. oe-i-biko [oibiko]
sweep-ST-3FEM

'she is sweeping (the floor)'

d. hai-e =bu [haebu] (<—[haebu])
need-MSS-COP.N.3AN.SG

"It is necessary'

e. hé-o-abé =ja [heameda]
stuck-CAUS-PAST.3MSC = REP

'he made it get stuck’
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2.1.2.6 On-gliding. This is a process where the high vowel /i/ produces a transitional
glide in the next syllable if it lacks an onset: j > O / i [_V, which result in
configuration as [i.jV].

This process can be better understood as a phenomenon of ambisylabification,
since /i/ appears as a full vowel in one syllable and as a glide in the following syllable
(cf. chapter 5). When it occupies the onset position of the following syllable /i/ becomes
[-vocalic], thus behaving as a surface glide (cf. chapter 5).

On-gliding will occur whenever either of the following situations are met:

i. /i/ belongs to a syllable from a stem or clitic and the following syllable is
from another clitic or stem, but never from a suffix.
i. /i/ is V, or V; in a vowel cluster and is followed by vowel-initial affix or

clitic.

The following examples illustrate cases related to condition (i) above:

(2.60) a. bi=e ['mije]
your = MSS
'your things'
b. di = ékari [dijekari]

ANPH =riverbank
'that riverbank (conversation topic)'
c. 'hi #abija [ hijamija]
my  #name
‘my name’
The next example illustrates how with suffixation, instead of cliticization, on-
gliding does not take place between a /i/ and another vowel.
(2.61) a. 'hi-ako ['hiako]
give-11.3FEM
'she gave (it)'

b. kopi-a [ko'pid]
tooth-IN.P
'teeth’

c. i-abé [iame]

take-11.3MSC
'he took it'
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The next examples show on-gliding occurring when condition (ii) is met:

(2.62) a. 'kai=e ['kaije]
every = MsSS
'everything'
b. eda-i-ako [edaijako]

arrive-ST-PAST.3FEM

'she is used to arrive...'

c. hoa-i-abé [hoaijam€]
wash-ST-PAST.3MSC

'He is used to wash'

Please notice that only in this situation can on-gliding occur between a stem and a
suffix.

The morpheme -i ‘stative’ has a special allomorph -ja for 3™ person animate
plural. A hypothesis worthy of more investigation is whether this allomorph was
originated (and later generalized to other 3™ person animate plural forms) as the result
of epenthesis of /a/ when -i ‘stative’ clashes with the /i/ from the morpheme —iba 'class
I1 3" person animate plural' (cf. chapter 8). The allomorph -ja would be inserted to
avoid a three vowel sequence where V, is the vowel from the stem, V, is —i ‘stative’ and

V, is /i/ from —iba 'class 11 3" person animate plural'. See the examples below:

(2.63) a. pupu-ja-iba [pupu-dza-ima]
pray/blow.spell-ST-11.3AN.P
'they (the shamans) always pray...'

b. kopipo-ja-iba [kopipodaima]
press-ST-11.3AN.P

'the are used to shake ('press') hands'

This process seems to be related with the prohibition of a three vowel sequence that

would be formed by the vowel from the stem plus *[i.ji].”*

2 This case is unique and there are no other cases where two vowels /i/ from affixes are joint
morphophonemically, a problem for a more refined definition of this process. Nevertheless, it is remarkable
the fact that the two vowels /i/ could more easily suffer Identical Vowel Deletion, instead of allomorphy
suppletion (or epenthesis of /a/). Also, the allomorph /a/ of the stative suffix —i has been generalized to
other cells for the inflection paradigm of 3" person animate (cf. chapter 8).
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2.1.2.7 Three Vowel Sequence Resolution. There are no morphemes in Kubeo that
have a three-vowel sequence underlyingly. Such a pattern results exclusively from
processes across morpheme boundaries.

In the previous two sections I have referred to three different ways that three
vowel sequences are resolved in Kubeo: Distinct vowel deletion and Distinct vowel
fusion, in section 2.1.2.5, and On-gliding in section 2.1.2.6. There are two remaining
processes: Exceptional Coda and Re-syllabitication.

It is important to notice that all of the processes related to the resolution of three
vowel sequences function to allow a maximum of two full vowels in a syllable, which
follows from Kubeo syllabic template (C)V(V) (cf. chapter 5).

Exceptional Coda

Exceptional Coda is one of the most common processes in the resolution of three
vowel sequences because of the high productivity of bound-morphemes composed only
by the vowel /i/ (cf. table in (2.30)).

In this process, V; is /i/ and it is reduced to the extent that it is acoustically very
similar to, if not the same as, a glide [j]. Kubeo only have open syllables, so based on
this more general phonological property I analyze this process as an exception. See the
examples in (2.64):

(2.64) a. hio-i ['hioj]
plantation-LoC
'in the plantation'

b. péo-i=di ['peojdi]

light-ST = CL.RND

'a lamp'

c. hoa-i [hoaj]
be.far-LoC
'faraway'

d. toa-i#dibi [toajnimi]
break-sT#time
'when I broke (my leg) (lit. leg breaking time)'

Assuming that /i/ can occupy a coda position, the Kubeo syllabic template has possible,
maximum format (C)V(V)(j), which only occurs across morpheme boundaries (cf.
chapter 5).
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Instrumental research in this area is needed, especially because it creates a
paradox for constraint based phonological theories: why avoiding three full vowels

inside a syllable would cause the language to allow codas exceptionally?
Re-syllabification

In careful speech, three vowel sequences are usually syllabified in two distinct
syllables: one containing a vowel cluster and another with a single vowel, (C)V.VV or
(C)VV.V. This is a marked pattern, analogous to what is seen in paragraph (ii) in
section 2.1.1.2.>* Consider the examples below:

(2.65) a. hio-i ['hio.i]
plantation-LoC

'in the plantation'

b. péo-i=di ['p€0d.i.di]
light-ST=CL.3D.SMALL
'a lamp'

C. pie-a ['pie.a]

basket-IN.PL
'baskets'

d. d-o-abé =ja [a.'0a.m&0a] ~ [a.'Wa.m&da]
eat-CAUS-I1.3MSC = REP

'

'he fed (him), so they say

e. koe-iba = ja ['koe.i.ma.0a]
slash-11.3AN.P = REP
'they cleaned (the forest)'

f. tfia-i=di ['ci.jaidi]
buzz-ST=CL.RND

'cicada'
2.2 Consonants

The following chart summarizes each consonant and its allophones. Allophones
are indicated by a circle that encompass the underlying form of the phonemes

(represented by / /) and their allophones (represented by [ ]). In the case of /d/ and /r/,

?* In both processes of re-syllabification, it feels like that the prosodic elements, that usually correlate, such
as stress and tone, are suffering an unnatural division. More research in this area is necessary.
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which are also allophones of /j/ and /d/, respectively, there is a phonemic representation

and an allophonic representation.

(2.66)

‘

p/

/h/

The following compared words illustrate the phonological contrast of consonants

that present similar place and manner of articulation (tones are not transcribed given

that they do not affect the realization of stops).

(2.67)

a.

(2.68)

(2.69)

p/ Vs.

pako [pa'ko]
'mother’
a-be-ki [a'beki]
say-NEG-MSC

'the one who doesn't say'

/b/ Vs.

bo-bi [bo'bi]
be.white-3MSC
'he is white'
abia-ko [a'biako]
star-FEM

'a star'

/d/ Vs.

da-bi [da'bi]
come-3MSC

'he has come'
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/b/
bako [ba'ko]

'daughter (vocative)'

ape-ki [a'peki]
other-Msc

'another one'

w/
wo-bi [vo'bi]
search-3MSC

'he searched'
awia [a'via]
sun/moon
'sun/moon'

It/

ta-bi [ta'bi]
swim-3MSC

'he has swam'
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b. eda-bi [e'dabi] Vs.

arrive-3MsC

'he has arrived'

(2.70) /d/ Vs.
a. adi-  [a'ni]
this-
'this'
b. tfidu-ko ['t[iduko]
fish.sp-FEM

'A fish species'
c. dudu-ki [du'duki]
lizard.sp.-MSC

'a lizard species'
(2.71) /il Vs.

a. ‘jiru-ko ['d&iruko]
cricket.sp-FEM

'A cricket species'

b. juri  ['dguri]
deity
'a deity'
(2.72) /il Vs.

jawa-bi ['dzawabi]
speak-3MsC

'he has spoken'

(2.73) Ity/ VS.
a. tfawa = bi [tfa'wabi]
big.ear = CL.CONT

'a person with big ears'

b. t/ubi [tfu'bi]
rheum

'rheum'
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eta-bi [e'tabi]

leave-3MSC

'he has left'

r/

‘ari ['ati]
where

'where?'

‘jiru-ko ['d&iruko]

cricket.sp-FEM

'A cricket species'

duru-i-do [du'ruingd]
fall.apart-ST-CNT

'the thing that is falling apart'

1/

'tfidu-ko ['t[iduko]
fish.sp-FEM

'A fish species'
tfuri [tfu'ri]
wound

'a wound'

108/
'0a-wa-bi ['dawabi]
make-hab-3MscC

'he always makes (it)'

It/
tawa [ta'wa]
area

'area’
tu-bi  [tu'bi]
carry.on.back-3Msc

'he carried on his back'
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(2.74) /k/ Vs. /h/
a. koa-i-do ['koajnd] hoa-i-do ['hoajnd]
dry(river)-ST-CNT roast-ST-CNT
'to dry (river)' 'to roast/a roasted thing'
b. ka-bi [ka'mi] ha-bi [ha'mi]
sleep-3Msc hit-3Msc
'he has slept' 'he has hit himself'

In section 2.2.1 below, the phonotactic distribution of each consonant is given.
In 2.2.2, general phonological processes, allophonic alternations and more detailed

discussion of interesting phonemes is given.

2.2.1 Consonants Phonotactics. The following chart provides the distribution of

consonants with respect to their position in stems and bound-morphemes:

(2.75) Table 10: Distribution of consonants in different morphophonological contexts

Stem Stem Medially Stem Initially and Affix Clitic
Initially (# ) | (V_ V) Medially (# V,V V) | Initially | Initially

p |V v v - v

t |V v v - -

tf |V v v - -

k |V v v v v

h |V v v v v

b |V v v v v

d |V v v v v

25| - v - - -

w |V v v v v

i |V v v v v

826 v - - - -

'v' means the pattern has been widely attested, '-' means that the pattern has not been attested

The fact that only one voiceless phoneme (/k/) can be in the onset of an affix
may suggest that the other voiceless stops, if they ever appeared in this position, became
voiced in the independent history of Kubeo (see Chacon forthcoming-a for comparative
evidence to this analysis). In this regard, /h/ is also an interesting phoneme, precisely

because it appears in affixes but not in clitics (cf. section 2.2.2.6). Also, consonants with

% Not every manifestation of [r] is analyzed as the phoneme /r/. Some instances of [r] are cases where [r] is
an allophone of /d/. <r> in this table refers only to the phoneme /1/. Please see section 2.2.2.5.

% Not every manifestation of [0] is analyzed as a the phoneme /3/. Please see section 2.2.2.4.
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more restricted distribution, /0/ and /r/, are the ones that reflect recent phonemicization
in the language (cf. sections 2.2.2.4 and 2.2.2.5 respectively).
Table 10 provides the distribution of consonants with respect to vowels within

the same syllable.

(2.76) Table 11: distribution of consonants and vowels within the same syllable CV*’

_i _€ i _a o0 |_u
P v v v v v v
t | rare v 4 v v |V
tf |V v v v |V |V
k | less- common | less- common v v v v
h |¥Y v v v |V |V
b |V v v v v v
d |V v v v v v
P |V v _ ] v |V
w v v v v rare | -
j | rare v v v vV |V
o |- - - v _

'v' means the pattern has been widely attested

'-' means that the pattern has not been attested
Distribution patterns classified as 'rare' were the ones where the combination of
a consonant and a vowel occurred just once in my entire lexicon (~ 3000 words). In
these cases, it is possible to search for a phonological or diachronic reason for the
rareness of such patterns. The fact that /j/ and /i/, in one hand, and /w/, /o/ and /u/, on
the other hand, are almost never in the same syllable has to do with the issues
mentioned in section 2.1.1 above. 'Less common' means that a consonant and a vowel
occurred within the same syllable in a few tokens (from 3 to 5), but that does not seem

to follow from a fundamental motivation.

2.2.2 Consonant Processes and Allophones. In this section I begin by characterizing
general phonological process that target whole classes of consonants. Afterwards, I
discuss in more detail allophonic alternations and important issues of specific

phonemes.

" The same reasoning for /r/ applies for /8/.
8 See footnote for /r/ and /d/ in the previous chart.
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There are three general phonological processes that can affect consonants in

general:

Nasalization: all voiced consonants become nasalized in a nasal syllable and when they

follow a nasal syllable from a different morpheme.

Lenition: several types of process result in weakening the strength of articulation of

different consonants, including deletion.

Glide Fortition: Glides are realized as fricatives or affricates in word initial position

and when adjacent to specific vowels in a word.

In the following, I discuss each process in turn. Glide fortition is discussed along

with the discussion of /w/ and /j/ in sections 2.2.2.3 and 2.2.2.4 respectively.

2.2.2.1 Nasalization. As is explained in chapter 3 in greater detail, voiced obstruents
and sonorant consonants (/b/, /w/, /d/, /r/ and /j/) do not contrast with their nasal
counterparts. The latter are allophones of voiced stops, which become nasal in the onset
of a nasal syllable. Vowels, which are non-consonant sonorant sounds, also have nasal
allophones.

Given that phonetically in Kubeo vowels, glides, liquids and voiced stops all
share the property of being voiced, and all have nasalized allophones, I propose a
redundant rule where [ + sonorant] = [ + voiced], which is necessary to express the how

any [ + sonorant] and [ + voiced][-sonorant] sounds pattern as a natural class.

One can thus propose a rule where [nasal] is assigned only to segments bearing
[+voiced] feature, such as [+voiced] = [nasal] /  Jxasa. This is illustrated in (2.77):29

(2.77) a. /b/ > [m]
bibi-di [mimini]
blink-cCNV
'to blink