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Hutto, Megan (M.A., Linguisics)
Vowels in Kotiria and Wa’ikhana: A Diachronic and Synchronic Analysis
Thesis directed by Associate Professor Zygmunt Frajzyngier

This study first postulates a set of vowels for Proto-Kotiria and Wa’ikhana informed by
previous studies which reconstructed the vowels for Proto-Tukanoan, the family to which Kotiria
and Wa’ikhana belong, and by the modern vowel inventories of these languages. Then, a
comparative description of vowel pronunciation between two time points, 1905 and 2010, is
undertaken. This description reveals that, while there has not been a change in vowel inventory,
there are differences in speakers’ production of vowels between these two times. The
suprasegmental systems as well as the aspiration patterns of each of these languages is also looked

at as possible explanation for changes in pronunciation.
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1. Introduction

The purpose of this paper is twofold; first, to reconstruct the set of vowels in Proto-
Wa’ikhana and Kotiria® and, second, to examine and explain the distribution of those vowels in
the modern forms in comparison to the distributions of vowels in other related languages and to
the distribution of those vowels in data from 1905. To accomplish this, data from Kotiria and
Wa’ikhana, as well as from three other Tukanoan languages (Tukano, Desano, and Tuyuka)? will
be examined. This data is comprised of words from both the modern day, collected in 2010, and
the turn of the century, collected in 1905 (Stenzel, 2013 and personal communication, and Koch-

Grunberg, 1912).

Both Kotiria and Wa’ikhana belong to the Tukanoan family of languages (Mason, 1950;
Waltz and Wheeler, 1972). The family has two primary branches; Eastern Tukanoan and Western
Tukanoan. The languages Kotiria and Wa’ikhana, along with Barasano, Kubeo, Siriano, Desano,
Tuyuka, Tukano, Bara, Papiwa, Siriano, Tatuyo, Carapano, and Macuna comprise the Eastern
Tukanoan branch and are primarily located the Rio Negro region along the Vaupes, Papuri, and
Piraparana Rivers and their tributaries in Colombia and Brazil (Epps and Stenzel, 2013).
Correguaje, Siona, Macaguaje, Cuyabeno Secoya, Yuvineto Secoya, Angutero, Teteté, and Orejon

comprise the Western Tukanoan branch (Waltz and Wheeler, 1972).

All languages studied in this paper belong to the Eastern Tukanoan branch. As with other
members of this branch of the Tukanoan family of languages, both the Kotiria and the Wa’ikhana

practice linguistic exogamy (the practice of marrying outside one’s own linguo-cultural group).

! This is to say, the language spoken after the split from Proto-Tukanoan but before the split into Kotiria and
Wa’ikhana.
2Desano: Silva (2012), Tukano: Welch (2000) Tuyuka: Malone (2000)
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Among the Kotiria, marriage traditionally took place through either seizure of wives from or
political agreement with groups considered acceptable under the exogamic system (Chernela,
1993: 27). Marriages were often used to end conflicts between groups; one group would give a
wife to the other group to right a wrong or make up for stolen wives. Groups which are considered
siblings, and therefore un-marriageable, under this system may call upon their brothers for aid in
raids or in resolving conflicts with other groups. An example of two groups who fall into this
category are the Wa’ikhana and the Baniwa (Chernela, 1993). These complex relationships of give
and take, calling for aid and providing it, mean that the groups in this region are in constant contact
with one another. Additionally, members of these groups do not cut off ties with their family when
they have married into another group and often travel large distances to visit their blood relatives
and the other members of their birth group (Stenzel, personal communication). All of this creates
a level of multilingualism beyond what even a rich trading system might engender. The marriages
between groups mean that each individual must be highly multi-lingual in order to operate in
society successfully (Stenzel, 2013). Though there has not been much written about marriage
practices among the Wa’ikhana, their history and the history of the Kotiria are closely intertwined
and the general facts and patterns can be assumed to be closely related (Stenzel, 2005). The Kotiria
and the Wa’ikhana consider one another ‘brothers’ within this system and as such do not
intermarry with each other. Marriage partners from the Desano are common for both groups, hence
that language’s inclusion in this study (Chernela, 1993). An example of a possible exogamic

marriage pattern is presented below (Stenzel, 2005).



wanano
tukano

tariana A masc O fem

desana
baniwa

Figure 1.1: Exogamic Marriage Possibilities®

Section 1 continues in 1.1 and 1.2 with a summary of previous work in Proto-Tukanoan
consonant and vowel inventories, including an analysis of the relative strengths and weakness of
each inventory. Section 2 shows the correspondences and cognate sets gathered for this study as
well as the methodology utilized. Section 3 discusses the modern vowel inventories of each of the
languages in question. Section 4 provides the discussion of the data and results as well as the
methodology behind the results. Section 5 reviews the conclusions reached in this study and
proposes ideas for further work. Following the conclusions are two appendices which include the
data referenced through this work, a set of changes between the 1905 data and the 2010 data for

Kotiria and Wa’ikhana, and a listing of conversions between Koch-Griinberg’s transcription and

standard IPA.

1.1 Consonant Inventories. This section will discuss first the Proto-Tukanoan consonant

inventory as described by multiple researchers as well as the Proto-Tukanoan vowel inventory.

3 This figure utilizes the term ‘Wanano’ for the Kotiria. This is common in the literature.
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This is to provide a framework for understanding both the data presented and the formulation of

the Proto-Kotiria/Wa’ikhana vowel inventory.

A few previous studies have been done to define the phonemic proto-inventories (both
consonantal and vocalic) of the Tukanoan languages. Waltz and Wheeler (1972) is primarily a
study of cognate sets and a classification of Tukanoan languages based on percentage similarity
between the 278 word cognate sets from 16 languages (1972:1). It also discusses the populations

and geographic distributions of each group.
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Figure 1.2: Location of the Kotiria and Wa’ikhana in Amazonia

Figure 1.2 (Stenzel, 2005) above illustrates the current primary locations of the groups that
comprise the Eastern Tukanoan family of languages which do differ from the locations cited by
Waltz and Wheeler. The names on the map represent the largest concentrations of speakers. In this
figure the Kotiria are referred to as the Wanano and the Wa’ikhana are called the Piratapuyo

(common names for these groups).



Barnes (1999) provides a general overview of the features of the Tukanoan family of
languages. The study utilizes the classifications from Waltz and Wheeler (1972). Chacon (2014)
is the most recent reconstruction of the inventories discussed in this study. His study focuses on
revising the previous proposals of proto-consonant inventories and presenting the phonetic change
rules in each language that result in the modern forms. Additionally, he presents a revised

classification and reconstruction of the Tukanoan family.

Note that the organization and symbols present in the following tables have been
maintained from the original sources. Any ambiguity or variance from modern IPA is discussed

following the table in which the symbol is present.

Waltz and Wheeler (1972) first described the consonant inventory of Proto-Tukanoan as:

bilabial alveolar alveo-palatal palatal velar Glottal
voiceless stop *p *t *k *w
voiced stop *h *d *g *g"
approximate *r
voiceless fricative *3 *S *¢
voiced fricative *z *Y *j
nasal *m *n *h *?
glides *W *y

Table 1.1: Proto-Tukanoan Consonant Inventory (Waltz and Wheeler, 1972: 129)

However, the authors did not offer any discussion of this analysis. It is interesting to note
that they postulate labialized velars (something which Barnes does not propose and Chacon does,
but with some variation, discussed below). Also of note is the inclusion of both *j and *y; whereas
both Chacon and Barnes only include *j. Waltz and Wheeer also include far more alveolars than
either of the others. The alveo-palatals *S and *Y represent sounds with known variation either in

place of articulation (*S is always a fricative but may be alveolar, post-alveolar, or palatal) or



manner of articulation (*Y is always palatal but may be a fricative or not). The approximates and

glides are also separated in this table, for reasons which are not discussed by Waltz and Wheeler.

Barnes (1999) proposed a different consonantal phoneme inventory, shown below in Table

1.1, as did Chacon (2014), shown in Table 1.3.

bilabial alveolar velar
Voiceless stop *p *t *k
Voiced stop *b *d *g
Voiceless sibilant *s
Voiced semi-vowel | *w *

Table 1.2: Proto-Tukanoan Consonant Inventory (Barnes, 1999)

Barnes proposes a very minimal consonant inventory compared to those shown in Tables

1.1and 1.3. This is a safe proposal since the phonemes listed are quite typologically basic. Notably

missing are nasals, something which the other inventories discussed int his sections have at least

two of. These are very interesting phonemes not to include since nasality is such an important

feature of many Tukanoan languages in the modern day. Barnes assumes that nasalization is a

purely suprasegmental feature as early as Proto-Tukanoan (Barnes, 1999: 209). This assumption

is one that Koch-Griinberg adhers to in his data (discussed in section 2), though he does also

include true nasals. However, Koch-Griinberg is not concerned about representing underlying

structure or any other sort of abstract representation.

I Coronals
Bilabial Alveolar Alveo-palatal Palatal Velar  Glottal
Laryngealized stops *p’ *t *5° *K (*kv)
Stops *p *t * *C *k (*kv) *?
Geminate stops *tt
Fricatives *s *h
Approximates *wW *]
Nasal stops *m *n

Table 1.3: Chacon’s proposed Proto-Tukanoan Consonant Inventory



Chacon’s inventory is second in size to Barnes’s. His 2014 article discusses the proto-
inventory in depth, especially focusing attention on the laryngealized consonants which have not
been previously proposed for this family. Laryngealized consonants, he says, were produced with
creaky voice and very few have been retained in the modern languages. Such stops are
articulatorially complex sounds which is easy to reduce by simply deleting or lessening a single
articulatory feature of that sound. The following image is an example of a laryngeal voiceless

consonant becoming a non-laryngeal version of that sound through the loss of the constriction of

the glottis.
T vel'ar + velar
— voicee — voice
+ constricted glottis
— cont
— cont

Figure 1.3: Laryngealized stop becomes non-laryngeal

Also intriguing are the geminate stops present in the set. Chacon cites evidence from
Desano and Siriano as supporting his proposed geminate stops, as well as rules for their expression
in the modern languages. Chacon uses the laryngealized stops to explain pre-aspiration in certain
cases in the modern data (for example when C is a stop; *CC - hC/V_V in Tukano, Tuyuka,

Desano, and others).

For the purposes of this study, the modern consonantal phonemic inventories of Kotiria
and Wa’ikhana have been retained without alteration from the data (discussed in Sections 2 and
3). All three consonant inventories propose bilabials, alveolars, and velars. This implies that these
can be taken to be the most basic categories for Tukanoan consonants, as they are in many other

world languages.



1.2 Proto-Tukanoan Vowel Inventory. Waltz and Wheeler (1972; 129) proposed the

following vowel inventory (which Barnes and Chacon do not dispute).

front Central back
High | *i *i *u
Low | *e *a *0
Table 1.4: Proto-Tukanoan Vowel Inventory

This is an unremarkable vowel inventory and so their lack of argument is unsurprising. The
typologically common vowel inventory is /i/, lel, /a/, /o/, and /u/. Though an inventory of /i/, /ul,
and /a/ would be more distinct, words need to be quite a bit longer to remain distinct from each
other than words constructed utilizing a 5-vowel inventory. This same issue arises when languages
have small consonant inventories, see Hawaiian for a typical example of a language which operates
in this way. The only divergence from this efficient inventory is the addition of a high central
vowel /i/. The prescence of a high central vowel frming a 6 vowel inventory is actually quite

common in Amazonia (Aikenvald, 2012: 109-112).
2. Data/Methods

As previously stated, the goals of this work are to first establish a reasonable Proto-
Kotiria/Wa’ikhana vowel set, and secondly, to describe the changes in distribution of vowels
between 1905 and 2010. While there is no evidence that the vowel inventory has undergone change
from the Proto-Kotiria/Wa’ikhana inventory discussed in Section 4, even a cursory read of the data
reveals that the pronunciation of the vowels by speakers has changed. This change will be explored

in detail in the following sections.

The data, which consists of 100 lexical items in each of five languages, was compiled from

various sources, including Stenzel (2013, and personal communication?) for Kotiria and

41n this case the 2010 word lists are unpublished and provided from Stenzel to the authors.
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Wa’ikhana, Silva (2012) for Desano, Welch and West (2000) for Tukano, and Malone (2000) for
Tuyuka. Historical data came from Koch-Griinberg (1912). Koch-Griinberg’s orthography was
standardized to the rest of the data, though some orthographic distinctions for sounds whose nature
was unclear given Koch-Griinberg’s descriptions were preserved. A listing of changes made in
standardizing Koch-Griinberg’s data is provided in Appendix A (pp. 33 of this text), as is the
reasoning behind each change in most cases based on a definition or clarification from Koch-

Griinberg.

Correspondences from Tuyuka, Tukano, and Desano were used to help confirm that Koch-
Griinberg’s words have not been erroneously transcribed or interpreted. For example, Koch-
Griinberg provides [pxtxaka-me:-no] for ‘smoke’ while the modern word in Kotiria is [ha]. There
is not an equivalent discrepancy between the historical form and the modern form in the words for
‘smoke’ in Wa’ikhana (1905: [homé¢] and 2010: [oméo]). This difference is due to the fact that
Koch-Griinberg’s elicited word is actually a compound which means ‘fire-smoke’. Also of note;
the 1905 version of the word in Kotiria is, at least in part, cognate to both Wa’ikhana forms. The
me: in the Kotiria word is also present in Wa’ikhana home¢ and oméo. Each word list is comprised
of 100 words selected from the 200-word Swadesh list as well as some common verbs. Though
there are a few gaps in the data, it comprises a roughly equal set of correspondences. All lexical

items are expressed phonetically.

The full lists of correspondences are available in Appendix A and are organized in the
following format (exemplified in Table 2.1 below): first the column(s) of English glosses (which
are organized into semantic categories; e.g. ‘body parts’ or ‘animals’). The second column gives

historical data for each language, followed by the modern data column(s). If there are multiple



sources for a single language (as in the case of Kotiria and Wa’ikhana), the more robust list is

given first, followed by the sparser. Each column is headed by the name of the source researcher.

English Kaotiria
Koch-Grunberg Stenzel
(1905) (2010)
body | tongue | jama-no, ja?ma:-no na?ma-nd
parts lip dexsé-ro, daxsé:-ro dihse-dihse
tooth pi:ri, pi:ri, pi:di piri, piri-a-ka
nose ke:-nd, ké:-no ké-nd

Table 2.1: The organization of the data in Appendix A.

Kotiria and the Wa’ikhana speakers strongly disprefer uninflected verb roots. This is
especially apparent in the Wa’ikhana data where verbs are typically presented with the imperative
morpheme —ga or the nominalizing morpheme -nene. Though the Kotiria data reflects this same
pattern in the past (see the Koch-Grunberg verb forms which have a much higher occurrence of
some sort of inflectional morpheme than we find in the modern data) speakers often provide
uninflected roots for dictionary and base forms (Stenzel, personal communication and 2013 data).
Other classes of words, such as nouns and pronouns, do not show the same patterns that defer to
inflected roots over uninflected. However, morphemes have been maintained in the data where the
speakers of the language provided them in the citation form. These morphemes include classifiers,
such as —phi ‘CLS:long, blade-like’, plural/singular markers -ro ‘SG’, -a ‘PL’, verbal morphology,
as well as the frequently-occurring -nene ‘nominalizer’ found in derived nominals (Stenzel, 2014;
pp.79). There are two types of multi-morphemic words found in the data: those with grammatical
morphemes affixed to the root and those composed of compound roots (which may or may not
have additional affixed grammatical morphology). Grammatical affixes are indicated in the
standard manner with hyphens, e.g. affix-root-affix. Compound roots are indicated using a ‘+’

symbol, e.g. affix-root+root-affix. In most cases the affixes may occur in sequences which are

10



always root initial, e.g. root-affix-affix. It is important to note that some historical data has not
been segmented. For example, in the Kotiria word i:ed:mburoxkara-ga ‘to pull’ the classifier —ga
has been segmented, but it was not possible to confidently identify additional morpheme

boundaries based on the correspondesnces found in the synchronic data.

The historical data is quite good in general; it was collected by Koch-Griinberg in the early
part of the twentieth century and as such is subject to a certain level of scrutiny, since there are no
recordings, and Koch-Griinberg does not indicate a degree of certainty or uncertainty about certain
sounds. Additionally, Koch-Griinberg does not include systematic indications of nasalization or
tone on vowels, though he does mark what he calls ‘word accent’, and there are indications of pre-
nasalization of consonants. Nasalization is now considered to be suprasegmental feature in Eastern
Tukanoan languages (Barnes, 1999, Gomez-Imbert, 2011, and Stenzel, 2013). While these
suprasegmental features are not explicitly present in the historical data, Koch-Griinberg does
indicate them in certain ways; i.e. the suffix —ro is recorded as —no following what is now
recognized as a nasal noun root indicating a process of nasal spread. Additionally, only the words
which appear to correspond to modern forms (i.e. those which have only undergone phonological

change and not complete loss or replacement) have been included in the data.

The attempt has been made for the word lists to be representative of the sound inventories
of each language, however, an expanded list is needed to confidently account for the variation in

vowel inventory distribution present in the data.
3. Results
3.1 Modern Vowel Inventories. By comparing the distributions of the vowels present in

the modern data, the following common vowel inventory has been determined;

11



front central back
High | i i u
Low |e a 0
Table 3.1: Modern Kotiria and Wa’ikhana vowel inventory.

Note that there is an /i/ here instead of the [&#] which sometimes occurs in the data. This is
due to an orthographic convention among the people who speak Kotiria and Wa’ikhana. The use
of <u> rather than <i> is both for ease of readability and because speakers of these languages
believe the <u> distinguishes their language orthographically from closely related languages such

as Tukano or Desano.

Both Kotiria and Wa’ikhana have the same modern inventory, which has not changed since
the Proto-Tukanoan inventory. However, the distribution of the pronounced vowels is quite

different (see section 2.3) between 1905 and 2010.

3.2 Proposed Reconstructed Inventory. Based upon the data gathered for this paper, there
is no apparent difference between the modern inventories, the Proto-Wa’ikhana/Kotiria inventory,

and the Proto-Tukanoan inventory (table 1.4 above).

front central back
High | *i *i *u
Low | *e *a *0
Table 3.2: Proto-Kotiria/Wa’ikhana Vowel Inventory

This conclusion was arrived at by comparing the vowels present in the modern data to the
vowels present in the historical data, and by looking at the modern inventory (tables 3.1 and 1.4)
and the historical inventory (section 1.2). It is important to note that while the above table
illustrates the proposed proto inventory it does not claim that the vowels spoken in the time of

Proto-Kotiria/Wa’ikhana are used in the same contexts as they are in 1905 or 2010.

12



3.3 Distributions of Modern Inventories. Once the data was compiled and standardized,
a list of changes both towards and away from each vowel was gathered. Careful attention was paid
to the other vowels in words, as well as a change in word from the 1905 data to the modern data.
From these correspondences and observations a set of rules was derived to account for the modern

vowel distributions.

The analysis of vowel distributions began with first counting up all the instances of the
individual vowels in each Kotiria and Wa’ikhana. Vowels in affixes that did not change between

1905 and 2010 are not included in this count.

In the modern data the vowel numbers are as follows;

Nl | | lul | fel | lal | o

Kotiria 4512914 |20 |88 | 65

Wa’ikhana |50 | 31|14 | 38 | 82 | 63

Table 3.3: Vowel frequencies in KOT and WAL

However, this does not truly illustrate the changes in pronunciation that have taken place.
Take, for example, the word for ‘to burn’; KOT: /i and WAL #ha. For now, we are ignoring the
presence of the final vowel in the WAI word since it is a grammatical morpheme which is not in
use in in this word in Kotiria. One might expect [u] to have the same distribution since it occurs
the same number of times in each of the two languages. Since this is not true, examples such as
this illustrate the need for a set of rules which help to clarify the distributions of the vowels in each

of these languages.
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Tables 3.4 and 3.5 below illustrate the number of changes both towards and away from
each target vowel in both the Kotiria’s and Wa’ikhana’s inventories. A full listing of contexts for
changes away from a target vowel and changes towards that vowel is available in Appendix B.
fil | lel | /il | lul | /ol |/al | none
Kotiria 0(10(1 2 |2 |2 |2

Wa’ikhana |4 |8 |0 |5 3 5 0
Table 3.4: Changes Away from Target Vowel

fil |lel| il | Iul |lol |/a/ | none
Kotiria 3 (2 |8 |3 3 1 0

Wa’ikhana |1 |3 12 | 3 4 2 0

Table 3.5: Changes To Target Vowel

Though the rules which govern these changes will be discussed in Section 4 (below), it is
interesting to note that the patterns apparent in these tables. The column headed by ‘none’ refer to
places without a vowel (either were a vowel was not originally pronounced and now is, or where
a vowel was originally pronounced and is no longer). There appears to be a strong tendency to
move away from the mid-front vowel [e] and toward the high central vowel [i] in a raising and
backing process. Additionally, the vowel [i] appears to be the most stable, that is, it has the least
number of changes both towards and away. In Kotiria, [a] may also share the claim of stability,
but it is more active in Wa’ikhana. It can also be postulated from the data that the historical

occurrence of the high central vowel [i] was far less common than the 2010 forms.
4. Analysis and Discussion

For each of the vowels in the inventory which Kotiria and Wa’ikhana share the following
steps were taken. First, the full dataset was reduced to only include words that contained the vowel

in question. If the vowel was contained within any word of any language (historical or non-
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historical) that entire correspondence was included in the table. Once the set of words containing
the target vowel had been gathered into a table, a list of environments was made and compared
between languages. Finally, from these lists a set of rules was proposed to account for variation

between the synchronic and historical data.

The tables provided in the following sections organize the rules that have been formulated
from these comparisons and illustrate examples. The examples are not the only occurences of the
variation unless otherwise stated. Additionally, rules in the table indicate changes in which the
focus vowel was the end result, whereas rules affecting the target vowel and changing it into

another are discussed in the text.

The term ‘rules’ is used throughout this section. This term is not exactly appropriate as
there is not enough data avaliable to assert than a given ‘rule’ applies in all occurences of the listed
context in the language in question. It is, however, an apt term to describe the form and function

of the conditions which appear to have elicited a change in vowel form from 1905 to 2010.
4.17i].

There is a notable difference in the number of morphemes which contain [i] between
Kotiria and Wa’ikhana. I have disregarded examples in the data that have [i] in the historical data
but not in the modern form when the historical occurrence is present in a morpheme that cannot
be reliably reconstructed in the modern form. These discarded examples were primarily from

Kotiria, which has a greater incidence of morpheme dropping (Stenzel, 2012 and Waltz, 2002).

Examples
[i] Rules -
1905 2010 English gloss
.. . de(x)séra, li
Kotiria L fe] > [/ [s] d(e);(()séro dirsebe?ru i
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] nehi:-no-ka, child
2. [e] > [i1/N_[h] jehi:-no-ka | nihi-no-ka

A — pxtxéa-ka, _ fire
3. V2 [/ [p"_IY] pxtxa:-ka phitfa-ka

4. [u] = [i]/N_[h] nuh4, noxha Nihti ashes

) _ ) ithpi-di, tooth
Wa’ikhana 5. [u] > [i]/#_[*p] uxpi:-fi ihpi-di-a

Table 4.1: The rules that derive [i] in modern Kotiria and Wa’ikhana.

Rule 1, [e] = [i] /_["s], applies only when preceding a pre-aspirated [s]. There are counter
examples for other pre-aspirated sounds; 1905: uexté, uexte+bend-ni-na goes to 2010: we’té “dirty’.
Unfortunately, there are no examples in the data of other pre-aspirated fricatives or stops to

determine the true scope over which this rule applies.

Rule 2 applies only in the context of a nasal followed by a [h]. Any other sound preceding
the /e/ means the rule will not apply, despite the [h]; 1905: jehéi-ri-sd.-ga goes to 2010: jéhé-ri-nd

(‘to breathe’). There is a smiliar rule that applies to the high back vowel [u], as we see in Rule 4.

The last rule, which applies only to Kotiria, is also conditioned by aspiration, in this case
the extreme devoicing of a vowel when following an post-aspirated consonant and preceding an
pre-aspirated consonant (Stenzel and Demolin, 2013). Koch-Grunberg did not record any vowel
in the first syllable of the word for ‘fire’ in Kotiria, but, the modern data shows an [i] in that
position. Either an [i] has been inserted over the course of the last 100 years, or there was already
a vowel in that position that was so heavily devoiced that Koch-Grunberg did not distinguish it
from the surrounding environment. The second of these theories is the more likely given
typological patterns the world over. This vowel could have been an [i] or it could have been any

other vowel. If it was another vowel then there are two possibilities; first, the vowel was a front

5 Where ‘V’ is a specific, but unknown, vowel.
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vowel and the rule in the above table applied over time changing the vowel to [i] since the
surrounding aspiration is high and front in the mouth and two, the vowel was a back vowel and
became [u] over time (see section 4.3 below). Overall, there appears to be a pattern of raising and

fronting for the vowels in this context.

The single rule listed for Wa’ikhana [u] - [i] / #_["p] includes both preceding and
following context since the rule is derived from a single instance in the data and it is unclear which
context is the vital one (or if both are required). It is interesting that this rule occurs in Wa’ikhana
since it appears to contradict Rule 1 in Kotiria where [i] occurs preceding a pre-aspirated sibilant

and does not occur preceding a pre-aspirated stop.

Though the vowel [i] acts as a seed vowel for various other changes in Wa’ikhana, there
are no changes from [i] to another vowel in Kotiria. Thus, [i] appears to be a relatively stable seed
vowel in Kotiria and a less stable vowel in Wa’ikhana, acting as a target more often than it does a

source.

4.2 [il.

This sound often occurs at the end of words where [e] previously occurred in the historical
cognate. However, change from [e] - [i] is not universal since [e] still occurs in CVC, CV, and
V/C contexts. Additionally, despite the number of instances of [e] going to [i] when immediately
preceding a word or morpheme boundary, [e] may still occur in the word/morpheme final position.
This indicates that this is likely a change still in process. It is likely that, given enough time, all

morpheme final occurences of [e] will become [i].

Examples
[i] Rules

1905 2010 English gloss
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1S
Kotiria 1. [e] 2> [i]/ [i] jea Jivi
2. [a] > [i]/#_["a] axta-ka ta stone
Wa’ikhana 3. [e] 2 [i]/[n]_[?K] ‘
neko-li ni?kd root
< sii sun (KOT)
Both 4. [e]>[i]/C_# . ) o
j(i)uxké-ke juki tree (WAI)

Table 4.2: Rules that derive [i] in Modern Kotiria and Wa’ikhana

Note that Kotiria also demonstrates a level of vowel harmony (in the example with the 1SG
pronoun, Rule 1). Vowel harmony may be present in Wa’ikhana as well, but the data is less clear.
In Kotiria the data from 1905 clearly shows that the morpheme/word final vowel is [i]. Rules 1-3
illustrate a possible glottal conditioning environment, though more data is needed to confidently
state that [e] = [i] / __[+glottal]. The [e] = [i] change is a pattern that is not unique to the

Kotiria/Wa’ikhana sub-branch of the Tukanoan family;

Tukano: 1905: je¢ 2010: ju u

Desano: 1905: (n)jé¢ 2010: jure

Tuyuka: 1905: jiiix, yic 2010: j2%

These examples imply that the morpheme final [i] in the Kotiria data from 1905 is likely
the result of a rule similar to like Rule 4 described above and that the vowel harmony follows from
there in an ordered manner. However, Rule 4 does not account for the transition from the various
vowels present in the 1905 data to [i] in the other three languages unless the rule for morpheme
final vowels going to [i] is a process observed more generally in the family. Note the epithesized
glottal stop in all examples above. It is not clear whether this is an epithesis that has taken place

between 1905 and 2010, or if it was simply not recorded by Koch-Griinberg.
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Wa’ikhana demonstrates a vowel dissimilation pattern which runs in contrast to the general
pattern of assimilation present in both the Kotiria and Wa’ikhana data; [a] = [#] / #_["ta]. There s
evidence that pre-aspirated stops affect the preceding vowel (see section 4.8) in Wa’ikhana and
Kotiria which may be the case in this instance, however, there are other examples of dissimilation,
for example uamd-a > wamié-a ‘neck’. As with the example provided in the table for Rule 2 there
is an alternate explanation to the occurrence of disimilation, in this case the previously noted
pattern of morpheme final change from [e] to [i]. More data is needed to properly determine
whether or not these are instances of dissimilation that happen to also occur in places where other

rules apply, or if there is no dissimilation and these are simple examples of the other rules.

Finally, Rule 3, [e] = [i] / [n]_[?k] might be a case of simple raising and backing, or it
might fall under the umbrella of morpheme final change if the —ko was considered to be a separate
morpheme at any point in time. Given the general shape and construction of roots in Wa’ikhana it

is possible that —ko was a separate morpheme that became grammaticalized.
4.3 [u]

The vowel [u] is one of the most stable vowels in these two languages. The six rules in
table 4-3, below, illustrate the only six instances of a vowel changing to [u] in either Kotiria or
Wa’ikhana®. With 7 transitions from and 6 transitions to [u] appears to be equally un-productive

as a seed vowel as it is a resultant vowel.

Examples
u Rules i
1] 1905 2010 English
gloss
Kotiria 1. [{~> /] hi-a i To burn

5 Note that for the other vowels discussed thus far the rules and examples were only a sample of available
examples of a change while these are the only 6 examples in the data.
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2.V L PLEK | o nsro iensks | sy |
3' [0] kg [U] / [k]_[d] axk(")ro 6?méo+kudu CIOUd
Wa'ikhana | 4, [¢] > [u] / (aspiration)_[f] | (m)b(e)xto-po-li-kane | purté | straight
5. *[oe] > [u] / [K]_] daxkde-te-re wahkdi to think
uamo:+muyka, . ) hand

Both 6. [o]> [u]/ ] uamo:+pama wamil-ka
axkoro o?méo+kudn | cloud

Table 4.3: Rules that derive [u] in Modern Kotiria and Wa’ikhana

Rule 1 is notable given its similarity to Rule 3 in section 4.1 (above), where an unknown
undetermined vowel becomes [u] when surrounded on both sides by aspiration resulting in the
devoicing of that vowel (V - [u] / [p"]_ [*K]). In this case the rule applies to back vowels. These

two rules could be more accurately summarized in a single place-matching rule;

[+syllabic] — [+syllabic, +high]/[+spread glottis]__[+spread glottis]

This place-assimilation rule takes a given vowel of any place (front, central, back) and
raises that vowel. This accounts for our lack of knowledge about the vowels that occurred in this

position in 1905 while still allowing for the modern expression.

Rule 2 for Kotiria is an interesting case, since it is rare in this data for [i] to act as the initial
state vowel rather than the resultant vowel. This unique case of backing is likely an assimilation
to the back morpheme [-a] that has since been dropped in the modern forms. This is the only such

case in the data.

There are no diphthongs in Kotiria or Wa’ikhana, therefore the [oe] = [u]/ [K]_# rule might
be interpreted as a diphthong simplification rule. However, it is more likely that the final —e is

actually a morpheme that was previously required by the language and that has been lost (like the
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morphemes —te and —re in this word). In this case the rule would simply be [0o] = [u] / _] which is

a rule in both Kotiria and Wa’ikhana.

The rule [0]=>[u] / [K]_[d] presents an issue. While there are numerous examples of [0]
becoming [u] either following [K] or preceding [d], there are also examples of this exact context in
which [o] does not undergo this change. For example; 1905: paxkoro, 2010: pahkédo. This
difference might be attributed to the change between 1905 and 2010 from [r] to [d] in these
contexts. Perhaps [0] = [u] only in front of [r] and in some cases the [r] changed to [d] too quickly
for the vowel to follow. The opposite scenario would be that the change only occurs preceding [d]
and that [d] has not been present long enough to motivate the change across the entire corpus, is
less likely. Cross-linguistically, [d] = [r] /V_V is a more common change and is one that occurs

in other Tukanoan langauges (Stenzel, personal communication).
4.4 [e]

The phoneme [e] displays the largest difference in number of occurences between the two
languages with 18 more instances in Wa’ikhana than in Kotiria. The full listing of correspondences

for both front vowels is available in Appendix A.

At least four of the instances of [e] in Wa’ikhana can be interpreted as being a part of
morphology that has been preserved in Wa’ikhana but not in Kotiria. An example of this is the verb
‘to fall’ which is bord in Kotiria and bodd+keéa in Wa’ikhana. This preservation is pervasive across

the data; the Wa’ikhana do not like uninflected forms in general and were apparently
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uncomfortable allowing those forms into a dictionary or wordlist at the time that the data was

collected.’

There are no transitions to [e] from any other sound in Kotiria. If [e] is involved in a change
it is the initial sound, and it changes primarily to [i] (with one instance of change to [a], likely
conditioned by vowel harmony). This change from [e] to [i] is a pattern which has already been

discussed (see section 4.2) as being in process since [e] does occur in all possible environments in

Kotiria.
Examples
[e] Rules -
1905 2010 English gloss
1. [a] = [e]/[m]_[n . &n & 4 tongue
Wa’ikhana [_] [e] / [m]_[n] mar’10 ne?me r}o
2. [i]>[e]/[h]_[d] | hiri+tod-ro-ne | hédi-né to breathe

Table 4.4: Rules for the expression of [e] in Modern Wa’ikhana

Wa’ikhana shows two types of transition to [e]. In a nasal environment [a] becomes [e]
(Rule 1). There are examples of [a] remaining stable in non-nasal contexts; e.g. 1905: daxpiia
2010: dahpua ‘head’, though it is worth noting that this word is also an instance of [e] = [a] in
Kotiria (1905: deypu.e/daypue, 2010: dahpu). So, the pronunciation of [e] in place of [a] may
actually be a case of an earlier change in Wa’ikhana that had not yet taken hold in Kotiria. The
word for ‘foot” 1905: napoka and 2010: da’pcka illustrates that so long as the current context is
non-nasal the [a] may remain. The word ‘neck’ wami-a (WAI) is an excellent illustration of two
rules; first the /a/ directly following the nasal [m] goes to [e] (unseen) and then, because this [e] is

morpheme final is becomes [i]. The second [a] is not affected as it belongs to a separate morpheme.

7 This preference for longer forms (either more richly inflected or compounded) is still present in the data today.
(Stenzel, personal correspondence, Feb. 2015.)
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Input Rule Output

uama-a [a] > [e]/N _ *Uame-a

*Uame-a [e] > [i]/C_# Wwami-a

Table 4.5: Sequential Rule Application

So; [uamd-a] > [uame-a] > [Wwami-a]. Other examples of Rule 1 ([a] > [e] / N _) in action
include; 1905: paanod(nene) to 2010: mé?né ‘small’, while abdlene > a?balido ‘rotten’ and
k(e)ndare > kéPndané ‘good’ show that it does not apply at a distance (i.e. the [a] must be directly
next to the nasal consonant to undergo change). The word for ‘bad’ 1905: jednine and 2010: pané
appears to have undergone a multistage change as well with the [j] = [n] before the [e] was lost

(thereby protecting the [a] from change).

Pronouns do not appear to follow this same pattern; 1905: mali, 2010: mané/mali “1PL-
inclusive’. This is perhaps due to strong influence from neighboring languages; Desano 1905: mali
and 2010: madr7, Kotiria 1905: ma:ri 2010: mari. It is common for pronouns and other grammatical
words/morphemes to fall into a separate class, affected by different rules than the other words in a

language.

The second transition in Wa’ikhana is a lowering from [i] = [e] in the context of [h]_[d]
where [h] is a true phoneme and not an instance of aspiration. This is a relatively rare occurrence
in the data with only four other instances of phonemic (non-aspiration) /h/ in Wa’ikhana (2010:
thpidi/ihpidia ‘tooth’, nihiné “child’, dihi “to sit’, and wéhéa ‘to pull). The vowel [i1] occurs both
following [h] and preceding [d] in Wa’ikhana, So neither of these sounds on its own is enough to
condition this change, nor does dissimilation work as an explanation, since words such as ‘tooth’
1905: uxpi:ri 2010: ihpidi/ihpidia occur. “Tooth’ is also an example of _[d] while 2010: nihino

‘child’ shows the [h] context. Therefore, the only explanation is that the full context [h]_[d] is
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required as a conditioning environment. This hypothesis cannot be confirmed at this time as this

is the only example of the context in the data.
4.5 Jo/

The vowel [0] is more often the target of changes than it is a seed vowel source of change

in both Kotiria and Wa’ikhana.

In Kotiria, [0] comes from the other two back vowels, [u] and [a], as well as the high front
vowel [i] in morpheme-final context and following the consonant [j]. In Wa’ikhana [o] changes
from the front and back high vowels, [i] and [u], and in the same general contexts observed for

Kotiria, following [j] and morpheme-finally.

Examples
[0] Rules -
1905 2010 English gloss
1. [u>[0o]/ ] madnu-ka | ‘ma?nd-ka small
Kotiria iy
2. [u]l=>[o]/[ja]__ ga(hira) jo(a)-éra-ro short
3. [a] = [o] / [p]_["] paxio:-ti-ra pontod straight
4, [u]>[o]/# k4 r& L hand
Wa’ikhana [u] > [o] /#_ umu(x)-ka (‘)m(? ka,l —
5. [u] > [o] /[m]_] umu(x)-kd | omd-ka an
6. [i] > [o] /[I]_# mali mand~mali 1P incl
7. [u]l > [0o]/[]_[a] long
Both jeua-li(nene) |  joa-j¢
8. [u] > [0o]/[j]_[e] short
jeuéia(nene) joédo

Table 4.6: The modern distribution of [0] in Kotiria and Wa’ikhana.

Kotiria shows one unique conditioning environment for a change to [0] and one
environment which that may be shared with Wa’ikhana (Rule 2). The unique environment is shown

in Rule 3, in which the surrounding aspiration leads to a raising and backing of [a] to [o0].
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In Wa’ikhana, morpheme initial [u] when it is not interpreted as a [w] by modern

researchers, becomes [0].

Both Kotiria and Wa’ikhana share the morpheme final position context (Rule 6 from the
table). This rule only applies in a non-nasal context when the following morpheme does not begin
with a voiceless consonant. In a nasal context the voicing of the following consonant does not
matter. For example, Wa’ikhana 1905: feau-re 2010: t#?20 ‘to hear’ follows the rule, but 1905:
(n)duxkitja 2010: duhkii ‘to stand’ does not, which implies that the final morpheme —ja was
dropped before this change took place. A Kotiria example of this same phenomenon (a dropped
morpheme which leads to a voiceless following environment), is 1905: duxkt:-ga 2010: duhka ‘to

stand’.

Kotiria and Wa’ikhana also share the post-[j] conditioning environment for change from

[u] to [0]. This may be in part due to the vowel-like nature of [j].
4.6 [a]

The vowel [a] is among the most stable vowels in Kotiria, second only to [u], with only
two changes from and a single change to the vowel. The Wa’ikhana [a] is slightly more active with
five changes from and two changes to the vowel. Overall there is a strong trend away from this
vowel in Wa’ikhana. All changes from [a] go to non-back vowels in Wa’ikhana and to back vowels

(specifically [o]) in Kotiria. Changes to [a] come from [0] in Kotiria and from [0] and [e] in

Wa’ikhana.
Examples
[a] Rules -
1905 2010 English gloss
.. nomo:-no, wife
Kotiria [o] > [a] /[n]_[m] jema:-mo namd$-nd
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[e] = [a] / [as] ] skin
ka(x)sé-ro ka?sa-do

[0] > [a] / [KI_a] L
yapikoa na?pikaa star

Table 4.7: Modern Expression of [a] in Kotiria and Wa’ikhana

Wa’ikhana

The single change to [a] in Kotiria may have been conditioned by a dissimilation pattern.
The word for ‘wife’ namé-no (where namé is the root and —n is an affix) shares a similar form
across the three comparison languages from the Tukanoan family (there is no data for the 1905

version of this word in Wa’ikhana);
Desano: 1905: nome 2010: marapo
Tukano: 1905: nemé 2010: di bo
Tuyuka: 1905: ~débo 2010: jé-nemo

All four languages exhibit vowel alternation between the historical and modern examples,
though the alternations are not always the same. This implies that the alternations in this word

occurred after the languages had already split from their proto-Tukanoan roots.
4.7 Suprasegmental Effects on the Vowels.

Kotiria and Wa’ikhana have rich suprasegmental systems which include nasalization,

aspiration, tone, and velarization.

4.7.1 Nasalization. Nasalization is a prevalent feature in Amazonian languages. In
typological classification it has been used as a defining feature to order languages (Tovar and
Tovar, 1982) and multiple families are shown to have contrastive nasalization; Arawakan,
Chocoan, Jivaroan, Hup, Pano-Tacanan, and Tukanoan among others (Campbell, 2012).

Nasalization may be native to a morpheme or occur due to phonological conditioning; take the
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case of rhinoglottophilia in Arawakan languages in which a vowel may be nasalized when adjacent
to a /h/ (and in some cases /?/). After Kaye’s 1971 work which first proposed nasalization as a
suprasegmental rather than something inherent to the morpheme this has become the standard view
in this particular branch of the Tukanoan family. This is reflected in the vowel sets presented at
the beginning of this work. They do not include multiple sets of vowels as earlier works might
have; one set of nasalized vowels, one of oral vowels which was sometimes called plain, and in
some cases one of laryngealized vowels. The analysis of nasalization as a feature which may be
applied to all voiced sounds results in nasal allophones of all underlying oral phonemes. “All
morphemes [are] lexically marked as inherently nasal [+nasal], inherently oral [-nasal], or as
unmarked (@nasal) “chameleons”® to which the [+nasal] feature of the previous morpheme
spreads” (Stenzel, 2007; pp. 341). This act of nasalization spreading from a nasal morpheme to a
non-nasal morpheme may be referred to as nasal harmony (Campbell, 2012; pp. 268). In both
Kotiria and Wa’ikhana all roots and clitics (and many affixes) have an unalterable [+nasal] quality.
Therefore, only the set of unmarked, or (@nasal), affixes is available for nasal spreading/harmony

(Stenzel, 2007; 342).

Take, for example, the words for fire and stone in Kotiria; p"itfd-kd ‘fire’ has the root pitfd
which is [-nasal] and therefore the suffix -kd is also [-nasal], but the word tdd-kd “stone’ in which the
root is [+nasal] also has a [+nasal] —ka°. Also, note that the root zia does not include a nasal

allophone to condition this, the nasalization is inherent to the root.

8 First coined by Jones and Jones (1991), this term is borrowed from Stenzel’s 2007 work on suprasegmentals in
Kotiria (called Wanano in that work). It is the standard way to refer to this sort of morpheme.
° This —ka should not be confused with the inherently nasal -~ka (a diminutive marker).

27



Nasal spreading may be blocked by a [-nasal] morpheme and does not extend beyond the

boundary of the word in question.

Though nasalization is a very productive and contrastive suprasegmental in Kotiria and
Wa’ikhana, it does not appear to have an effect on vowel quality in either language. There are
cases of the same vowel in both an oral and nasal context in the historical data with no change in

the modern expression that cannot be explained by other portions of the conditioning environment.

English Kotiria English Wa’ikhana
1905 2010 1905 2010
NASAL | ‘tongue’ | jaména,ja'mano | na?mand ‘bad’ jeanine Nnang
ORAL ‘eye’ kahpali, katpadi khapari ‘eye’ jekarpga kahpédia

Table 4.8: Examples of nasalization in KOT and WAI

As can be seen in the table above nasalization existing or not existing in the word (and
therefore as a suprasegmental on the vowels) does not result in a changed vowel. Examples of
cases where Kotiria is nasalized and Wa’ikhana is not are relatively rare and are not found in the

data gathered for this study.

4.7.2 Tone. Eastern Tukanoan languages have been recognized as having something
resembling either a ‘tone’ or ‘pitch-accent’ system for many years. However, researchers have not
yet come to a consensus as to which of these is the true pattern. Barnes (1999) discusses a pitch-
accent system which would encompass all Eastern Tukanoan (ET) languages. This system is based
upon a distinction of a low pitch and a high pitch which is typically associated with the accent of
a word. While this analysis does explain data from languages such as Tatuyo and Tukano, it
neglects to fully account for the patterns present in other languages. For example, Barasana as
discussed by Gomez-Imbert (2011), which Barnes included in her study as a pitch-accent language,

aligns more closely with the typical model of a tonal language (Stenzel, 2007; pp. 346). Both
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analyses acknowledge that there are only high (H) and low (L) pitches/tones available to speakers
of ET languages. Any pitches/tones which appear to be a contour are actually high tones that have
been affected by the environment or by a more dominant high tone (i.e. the tone on the accented

vowel) and are still considered H.

Despite these debates as to the status of tone as a suprasegmental feature in Eastern
Tukanoan languages (Stenzel, 2014 and 2007; pp. 345) it will be treated as such for the purposes
of this study. This is for a number of reasons, the most important of which is that tone acts in much
the same way as nasalization. Though it begins as a feature inherent to a morpheme it spreads to
‘chameleon’ morphemes in the same manner as nasalization. Additionally, Kotiria tone behaves
similarly to that of Barasana. Unlike nasalization, tonal spread cannot be blocked. As with
nasalization, tone spreads in Kotiria and Wa’ikhana. The basic tonal patterns in Kotiria are tri-
tonal. This is expressed in interesting ways on the canonical bimoraic root. The third tone is only
discoverable when a ‘chameleon’ is suffixed to the root; the final tone (which was unexpressed
when only the root was present) appears on this chameleon. The final tone spreads over the rest of
the word in cases of longer words. There are four possible combinations for tone in Kotiria; LHL,
LH, HL, and H. The tonal melodies begin at the leftmost edge of a word and carry through. In an
uninflected bimoraic root or other word with only two vowels the difference between LHL and
LH is not discoverable until the word gains a third vowel through affixation of a morpheme
(Stenzel, 2007; pp. 348). There have not been any works published about tone in Wa’ikhana,
however, it behaves in the same was as tone in Kotiria and all guidelines discussed for KOT may

be applied to WAI (Stenzel, personal communication, 2015).
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English Kotiria Wa’ikhana
1905 2010 1905 2010
ashes’ nuh4, noxh4 niti nitti nuha
‘red’ so4:-ga: $0?a-n0 soa-puri-ka-ni-ni $0?a-no

Table 4.9: Tones in Kotiria and Wa’ikhana

The standard notation for a low tone is ~ while the high tone is ‘. The first example above,
‘ashes’, shows a LH tone without the final tone expressed, therefore the final tone is
undiscoverable. This also illustrates the possible connection between Koch-Grunberg’s “word
accent” and the high tone, though he does not mark for any paradigm of tonal melody or accent in
Wa’ikhana. The second example, ‘red’, illustrates the LHL tone with the final L falling on the
suffix —no. It is also an excellent illustration of the disparity in the number of morphemes preferred
by speakers of Wa’ikhana and Kotiria; though they are now the same word in pronunciation, the

1905 versions looked drastically different from one another.

In these examples it does not appear that tone has an effect on the vowels. The tones in
Kotiria and Wa’ikhana are the same, but the vowels are different. As with nasalization, there are
relatively few cases of differing tones between the languages, none of which occur in the data

gathered for this study.
4.8 Aspiration.

Both Kotiria and Wa’ikhana have two types of aspiration; the more typologically common
post-aspiration and a more unique pre-aspiration phenomenon. While post-aspiration is a phonetic
occurrence and is not a part of the underlying form of a word, pre-aspiration is phonological. When
post-aspiration and pre-aspiration occur in the same general area (most commonly on either side

of the same vowel) they devoice the medial sound. This produces a large variety of devoiced
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vowels in the languages. Devoicing acting on a vowel may have an effect on the perceived quality

of that vowel. An example of a possible environment to produce this result is below;

English Kotiria Wa’ikhana

1905 2010 1905 2010
‘fire’ | pxtxaka, pxtxaka phitfaka pexkaka pehkamee

Table 4.10: Possible conditioning environments for vowel devoicing in KOT and WAI

In the 1905 data [x] represents velar aspiration. When this occurs directly before a stop it
represents pre-aspiration and when it occurs directly after a stop it is post-aspiration. Note that
when these occur together in the historical data (as in Kotiria) the vowel is then different than
when they do not occur together in the historical data (Wa’ikhana). This is a possible case of vowel
devoicing causing a change in the vowel quality. The position of the aspiration may pull the vowel
towards that position. For example, in Kotiria, though we do not know the vowel that was present
in 1905’s pxtxdka in the position px_txdka, we do know that in the modern data the vowel is an [i]
which shares much of the same articulatory features as the aspiration surrounding it. Therefore, if
the vowel was not originally an [i] it is a logical conclusion that the vowel moved towards this

sound.

5. Conclusions

This study focused on describing the patterns of change between 1905 and 2010
expressions of vowels in the Kotiria/Wa’ikhana subgroup of Eastern Tukanoan. It was established
that, while Proto forms of the vowels have not undergone phonological change, the expressed
phonetic forms have. The vowels that are in use by modern speakers of these languages have a

different distribution than the vowels produced by speakers in 1905.
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There has been a general trend away from mid-height vowels and towards the high vowels,
both front and back, as was illustrated in Section 4 and in Appendix B. For example, the [i], which
saw only sparse usage in 1905, is now a common vowel typically originating from [e] or [i]. Other
vowels have remained more stable in their expressions. The vowels [a] and [u] in both Kotiria and
Wa’ikhana underwent relatively few transitions to other vowels and those transitions that did occur
tended to be conditioned by vowel harmony or dissimilation, alternately for ease of pronunciation

and disambiguation of segments.

The following table summarizes the differences in pronunciation between 1905 and 2010
explored in this study. The arrows indicate a change from one vowel to another. For example, the
arrow from [u] to [i] indicates that there is at least one instance of a vowel being pronounced as

[u] in 1905 and [i] in 2010.

“‘\\——_

[i] —> [u]

[e] &——> [a] «—[o]
Table 5.1: Changes in Vowel Pronunciation.

The rich suprasegmental system in Tukanoan languages provided an interesting backdrop
for many of these changes. But, in general the suprasegmental features appear not to have had an
effect on the vowel quality in either language. However, aspiration appears to have had an effect

on the expression of certain vowels (sections 4.2 and 4.3).

More data is needed to continue this study to its fullest extent; a reconstruction of the Proto-

Wa’ikhana and Kotiria vowel distribution system. While data is available for the modern day forms
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of words and constructions from researchers currently working to document these languages
(Stenzel, Chacon, and others), Koch-Griinberg is the only source of comparative data from any
time before the present. As time moves forward, gaps in the data that informs this study will be
filled by the continued work of the research community and a full reconstruction will be available

in the future.
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Conversions from Koch-Grunberg:

Appendix A:

Theodor Koch-Grunberg provides an explanation of all letters used in his transcription (Koch-

Grunberg, pp 433). This information was used to convert his notation. The following are the

changes made to convert Koch-Griinberg’s field data into a more standard notation;

- a, e, i, uneed no change (they are the German vowels)

- /o/ is said to be ‘usually open’ and ‘similar to the Portuguese [0]” so they have been
replaced with / o/

— 'V marks what he calls ‘word accent’

- Vs the same as V: and has not been altered

- le/ > le/

— /¢/ is ‘like the u in hut’ so I have used /A/
- /a/ is said to be both ‘between a and o’ and ‘like the a in walk’ so I’ve decided to use /a/
- /u/is said to be ‘between u and o’ so I have called it /o/
- /w/ needs no change (‘like in water’)

Ve

Full Listing of Data:

English Kotiria
K-G 1905 Stenzel Chacon
tongue yaméana, ya'mano jama-no, ja?ma:-no na?méa-nd ~jaba
lip de(x)séra, dexséro dexsé-ro, daxsé:-ro dihse-be’ru
tooth piri, piri, pidi pi:ri, pi:ri, pi:di piri, piri-4-ka pidiaka
nose kéno, kéno ke:-nd, ké:-no ké-nd ~ke
eye k(a)xpali, k(a)xpadi kaypa-li, kaypa-di khapa-ri
ear kamono, ka'modno kamo:-no, ka?mo:-no kha?md-né
head dexpile, daxpue deypu:e, daypue dahpu
hair koa ko:a poa-da, poa-ro
uamo6:+muyka, . )
hand uamomuxka, uamdpama uamo:+pama wamil-ka
leg d(e)xso, yextxéke deyso, jextxé:ke it fi-ka ~jitfi
foot dapéro, da'pdpama dap6-ro, da?pd:-pama da?p6-rd
neck damge, uaméa u:ama-e, uama-a Wamé-a
belly paro pa:.-ro phaa-ro
skin ka(d)zaro, ka(x)saro kadza:-ro, kaysa:-ro ka?sa-ro
bone ko4 kod khd?a ~kho'a
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blood (n)di, dii, di, dii ndi, dii, di:, di:i dii di
heart yahidiaka, yehéripona yahidiaka, yehéripona .
water ko ko koo ko
river (n)dia, dia ndia, dia dia dia
fire pxtxéaka, pxtxaka pxtxa-ka, pxtxa:-ka phitfa-ka
smoke pxtxdkaméno, m¢ pxtxaka-me:-no, mé hu
ashes nuha, nuxha nuha, noxha nihti
sky mése, mésg mé:-se, mé:-se miia-nd
koréxteri, megkuruli, kor-xéyteri, mé:-kuru-li, o
cloud koroixteri ké:ro-ixteri mee-kuru-a
fog ts4, buidi, bulri ts4, bui:-di, bui:-ri méé-kuri-a
wind ui(d)ndno, ui'ndno uidn6:-no, ui?nd:-no wi?nd-nd ~wido
sun sé sé sut
year puido, ké¢kema pui-do, kAkama kii?ma
star yapitxoaka, yapitxoa japitxoa-Kka, japitxo-a na?pitfoa
ya(e)pa, ya(x)pa, ya(h)pa, | jagpa, jaxpa, jahpa, ja?pa,
earth/ground ya'pa, di'ta di?ta di?ta
mountain téke té:-ke thii-kii
stone taka, taka ta:-ko, ta:-ka taa-ka
salt moa moa mba
man _
(human?) meéno mA-No mi-no ~ibi
husband man¢ng, yémané mana-na, je:ma:-né manii-no
father (n)dofkiro, mai ndop®ki:-ro, mai puhkdi-ro phiki
phohko-
mother (n)dof"koro, yepxkéd ndop"ké:-ro, je:pxko ro~phuhko-ro
wife nomono, yenamo nomo:-no, je:na:-mo nam§-nd ~dabo
child ne}lfnoka, y’ehfnoka nehi:-no-ka, jehi:-no-ka WiPa-ri-ro
(n)digro, (n)diedo, dediro, | ndi¢-ro, ndié:-do, dedi-ro,
dog didido diai-do dié-ro
fish uai uai w(v)ari wa'i
snake pindno piné:-no phind-nd ~aja
bird minitxaka, minitxaka minitxa-ka, minitxa:-ka minit[a-ka
egyg (n)diéri, diéri ndié:-ri, diA-ri Khapa-ri die
tree y(u)xkéke, yuxkége juxka-ka, juxkA-ga juhké-k
y(u)xk¢kasaro, juxkA-+tkasa-ro, juxka-
bark yuxkégeka'saro gatka?sa:-ro ka?sa-ri
root ne(e)ko, yuxkégeneko nagko, juxki-ga+neko ni?kd ~di’ko
seed yuxkédea juxkA+dea kahpa
fruit toaga, yuxkédea toa-ga, juxkA+dea dihtfa thoa
grass ta ta: thaa thaa
1S yee jeA jurh jt'i
2S meé maé mu g
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- ~baha
1P incl ma:ri mari (‘people”)
1P excl . si

3P tikina tina
this o 0
that ti:-kino-ad:re si-rd
big pi:-ro phii-ro
small maénu-ka “ma?né-ka
long joa:-ni-na yoa-ro
wide sa:-ni-na sad-ro
fat see-ti-ni-na séé
thin kaxkua-li-ro-ki:ro s&¢-mi-ni-nd
short ya-ua-ro:-ga(hira) yo-éra-ro
straight paxio:-ti-ra pohtd
cold jAXxsé-a:-ro juhs-#a-ro jist
warm si:-ro siphu-ti-ro ahi
dry uad:-ka-li-ro wid
wet sa:liro wAad-ri-ro
rotten ba:-ro bad-ro
good noé:-ni-na ndand
bad ja:-ni-na naa-nd
white jePsé-a j€?sé-10 bo'ta
black jizga: (/g/ is devoiced) nfi-ri-rd ~jii
dirty uexté, uexte+benA-ni-na wehté
red soa:-ga: (/g/ is devoiced) $0?3-n0 ~s0’a
green ja?sa:-ga ja?sa-ro
yellow EUA ewit
here o: o
near jakad-i kha?a-ka
there S00:-pA to-1
to breathe jehg-ri-sé:-ga yehé-ri-nd
to burn hia hil
to think uaxku:-ga
to eat txA-ga chit
to fall bo:da:-ga bora
to fly uA-ja w(v)ta
to flow mamba-r6-a-ra kootia-nod
to dig saa:-ga sava
to hear taO:-ra, tad:-da th&?6
to cut daxté-ra kha-ta dite
to swim ba(a)da, ba(a)ra baa
to see yA-na ni
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baxsa-pe:-ro bahsa
duhi:-da, duxhi:-ra duhi duhi
duxku:-ga duhka
jaria (ia, diff
jalia:-da mora)
to drink si?ni:-ga (/g/ is devoiced) si?ni
to throw doxka:-ga
i:ed:mburoxkara-ga waha-ka?a
English
K-G Stenzel Chacon
mané né?mend
tongue
] esérorodeka -
lip
uxpi:ri ihpidi, ihpidia
tooth
ekéa ehkea
nose
yekaxpea kahpédia
eye '
kamdno ka?ménd
ear
daxpuia dahpta
head P P
. poali, puali -
hair
umu(x)ka omoka
hand
yexkai dapoka
leg
napoka da?poka
foot
uamaa Wwamiia
neck
yeuxpaka paa
belly
_ ka(x)séro ka?sado
skin ‘
koa ko?a
bone
(n)dii dii
blood
hiripona
heart
axko ahko
water i i
_ parima, palima dia maa, maana
river
; pexkaka péhkamee
fire
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smoke

ashes

sky

cloud

fog

wind

sun

year

star

earth/ground

mountain

stone

salt

man (human?)

husband

father

mother

wife

child

dog

fish

snake

bird

€99

tree

bark

root

seed

home¢ oméo
ni(x)ti nuha
aemase(e),
aemdse(e)
axkoro d?méeokudu
homeakeérone buédi
uindno wi?nono
axsé ahsa
axkonomere ki?ma
yapikoa na?pikaa
dita di?ta
kéme kiiki
axtaka thta ~kita
moa
¢meno mahsino
manéno
topaxkiro pahkédo
paxkdro pahkédo
nihind
nihind
diré diédo
huai wa?i
pinonod pindnd
minixke minikhd
(n)diéri dié
y(i)uxkeke juke
y(i)uxkékaseri juhkaka?sédo
nekoli na?kd
kahpa
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fruit y(i)uxkéliteka jostaniijéédo
grass 2 taa
1S (n)yeg¢ e
25 mag mithsi
1P incl mali mand~mali
1P excl ahsa
3p tihireni tikina ~ tina
this 525
that sikido ~ sido
big paipolika(nene) pahido pahi
small paanoa(nene) mé?nd
long yeuali(nene) jOaje
wide €?sado
fat (n)diipxénene ursé
thin axkoalene di?imarédikido
short yeuéia(nene) j0édo
straight (m)b(e)xtopolikane phuto
cold yixseapolika(nene) ja?sa
warm kaxsili(nene) ahsi puhsu
dry tsiptalene wialido
wet kopxene wéédido
rotten abalene a?balido
good k(e)ndare ke?ndané
bad yeanine nané
white yeeséninani j&2sédo
black yenini niing
dirty uextépuéline wehtébuhu
red soapurikanini $0?24no
green ya(x)saye jarsaje
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tsoaye ewirdo
yellow
06x(n)de 07?0
here
ka?ana
near
sodpere 50?20
there
hiritoarone hédine
to breathe
uixiaiya @tha
to burn
. oaxkodtere wahkii
to think
(e)saikiaiina 74, i7ja
to eat
borakeare bodakea
to fall
ugare wika?a
to fly
humakare ohkotuhtudo
to flow
. tseéya se€?é
to dig
teatire ta?o
to hear
yiuléya duhté, ta?a
to cut
_ bapenene, ku(x)sa- baa
to swim '
Tyaiye 1a
to see ‘
thsédo, me?na,
. hiadruxkuya bahsa
to sing
) (n)duxhiya duhi
to sit
(n)duxkilya duhkua
to stand
jaria (ia, same
. mora)
to die
. tsintya si?n1
to drink
(n)doxkéiya dohkéo
to throw
ux¢auye wehéa
to pull
English Desano PG72
Wilson
K-G Silva Chacon
tongue nériru nérii
lip dixsibero -
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tooth guhikuli uhkuriru
nose Tninu nicll ~i’gi
eye kuiri kuiru
ear ga'mino pnamird
head dexpiiru dihpura
hair poali poari
hand mohdpama mohotd
leg - guburo
foot gubiipama gubu
neck uenii(g)o anlturu
belly paru paru
skin diro gahsiro
bone goa noa ~goa
blood di di- dii
heart tsiipona sipd
water dexké dehko deko
river dia dia dia
fire p&ame peamé
smoke omu mird
ashes nuxhod nithd
sky emetsi fmiisi
cloud imikakuruli Tmika
fog -
wind minu miril ~bidu
sun ab¢ bu’1pu
year - bohori
star néyaxka n&?ka
earth/ground nixku nihk#
mountain ele buru
stone exta dhtaye ~ita
salt . mda
man (human?) eme(g)¢ amini ~ibi
yégolope,
husband yégorope mardpy
father yéepe, yépe pagu pagi
mother yéepo, yepo pago
wife nome marapo
child maxi(g)é mahi
dog diaiyi diaye
fish uai wa’i wa’i
snake minima(g)endiuli pirci ~aja
bird minima(g)e mird
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egg minima(g)éndiuli dit
tree yuxkége yahkugu juki
bark yuxk¢gaxisiro gahsiro
root nii(g)(e)a ndini ~dugu
seed yuxkedexka ye’e
fruit yuxkedexka yahkaduhka
grass da Taa taa
1S yeé yatu ji'i
2S meé, meé mi?d
1P incl mali mari
1P excl gua
3P na &rd
this iye i
that si
big uealdgelo wua- pahi
small ami(g)i(g)a amé-
long yualoge yoari
wide &(e)yalo eya-
fat ueaggéero uye
thin giguami esebe’d1™
) yoabiri
short yoabea (long-neg)
straight :
cold yexsanika yahsa- jisa
warm axisinika dihsi asi
dry boxhoaa bohoro
wet dexkopakana webo-
rotten boz'iya boari
oapunika,
good oapulika wara-
yépunika,
bad yépulika née-
white bolériye boreri bo(de)
black nyinimi nind ~jii
dirty gelali gurari
red dialiye diaci
green ya(a)isali yahsadiru
yellow bolé
here iye ard
near yépolo, yéporo -poro
there tsOge s0O-
to breathe tsioaini
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to burn chéaiya(ni) .
to think giinyabirika(ni) pe?pi-
to eat bali, bari ba’a-
to fall yulika(ni) yuri
to fly ueli WHPH-
to flow oxhoami(ni)
to dig tséali puri-
to hear peri pe?e
to cut taperi tabe
to swim bali :
to see 1yali nara
to sing bayali baya-
to sit doali do?4
to stand ni(g)ini nind-
to die tsinini sifi-
to drink 1riri, 1(e)riri ici
to throw bedli kda-
to pull talauoli tara-
English Tukano
K-G Betty Welch | Chacon
tongue igmeno NEmer o ~jebe
upper lip: sepim, isému lower
lip lip: séka -
tooth opirl upika upi
nose enkén &2kea ~e’ke
eye omepado, kaxpéa kapéa
ear amepero 07bépero
head depoa dipda
hair poali poari
hand amopamo oboka
leg mixkanga, dipodia di?poka
foot depopama di?poka
neck uhamota wibi ta
belly inénye, timana, pa paaga
skin ani, kaisero kaséro
bone aua, o4 0?4 ~0’a
blood di dii dii
heart heripona .
water ako oko, akd oko
river dia dia dia
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fire pekame pekab&?é
smoke omea 07be’
ashes pekanoha duha
sky imuitsé i ?bi sé
cloud huip6 0?békurua
fog niano 6?béduhise
wind Tmano W1 2rd ~widu
sun moipo, muhuipo biihi pii
year kéema, kbama ki ba
star miakoa (big), boléka (small) jokoawi
earth/ground nokukua di?ta
mountain uana irigi
stone ixtaia ita ~ita
salt . boa
man (human?) uama, Omé i bi ~ibi
husband manpui, ponakii barapi
father paxKkii paki paki
mother yépaxko pako
wife nemo di bd ~dibo
child kimaxko wi ?bagi’
dog diaiyii didji
fish waii wa?i wa’i
snake pind aja’ ~aja
bird munika, mokopi brri ki’
eqg diiri dié die
tree aui, yuxkiipaiki juki juki
bark kaséde kaséro
root auxtesé di ?kori ~di’ko
seed auli otesé
fruit jukidika toa
grass . taa taa
1S yiiix, yio jivi ji't
2S maax, mae “bitha="bia
1P incl manipuanam, manitanihi isa
1P excl bt
3P da
this anitanine a?ti ~a?to
in /s~1'/ gni
that séi /s1 1/
big paxird pahigi
small kanuaga ka?roaka
long eyoado, youktidka joase’
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wide esaro, extsautiaka e?saroh
fat leitiyu, diuxkiru i?sé
thin deimani, Gan isebér1 se
short joatiro
straight diakino diakhi
cold diyixsiani, nixtsero jisidse jista
warm axsiniga, axtsird asisé
dry boxpoapt boposé
wet aboxpoigindiaba puusé
rotten boasé
good aiytni ajlsé
bad midmimi, mianQ jarasé
white buxtigi, buxtiro butisé bu(ti)
black niingi, diinrd ji1sé ~jii
dirty uinimbii 111
red soansé, soanod s0?3dsé ~s0’a
green uimas¢, igatsarima jarsasé
st Ti-ri-se,
yellow yatsasé, buxtird bodéa-ri...
here até arto
near yuauré, atodka pi2td
there isoapu 5070
to breathe heditalyo, herikosa ehéribi se
to burn i hi pehase
to think wakiisé
to eat baya, baatse ba?asé
to fall muirir6 bi i ke?ase
to fly uiyd wiisé
to flow akostoadu, akostard 07?babirise
to dig . sedesé
to hear teaiya, teroti ti?0s€é
to cut ditesé
to swim baapése
to see 1 ?4sé
to sing batsatsé basasé
to sit doxia, duxitsé duhisé duhi
to stand nyakapi dii?kiisé
to die . v&:érl:sé
to drink senia, senitsé S1 ?r1 s¢é
to throw kainga, doxketse dokéose
to pull buxeya wehéose
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English yuka
Terrell
K-G Malone | Chacon
tongue yeméno e’ meron
lip exsérobeto
tooth uxpi u’pii
nose exkéa e’kea
eye kaxpéa ka’pea
ear kamopero kibd’pero
du’pua,
head dexpu(u) di’poa
hair poa :
hand uamopama wa bopaba
leg nixkd, (n)yexka ju"kaa
foot de(x)popama di’poo
neck uamea wa’bia
belly paga ’paaga
skin kaxsero kase’ro
bone koa kd’a
blood (n)di, di(i) dii
heart yérepona :
water oxko 0’ko
river (n)dia ’dia
fire pexkamene pe’kabe
smoke omé u’be
ashes hud dira
sky émese i”bikasero
cloud oxkokuruli ubebiri’a
fog omé u’be
di”bo,
wind uino w1~ do
sun muhipu abe
kema,
year txixkakema ki~ba
star yaxkoa jokoawi™
earth/ground dita di’ta
mountain exta€ 1117 gi
stone exta(a) ivta
salt . ’boa
man (human?) emeé i”bi
husband yémane ba’di
father paxké pa’ki
mother paxko pa’ko
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wife yénemo di”bd
child uémae wi ’bigi
dog (n)dieyi ’diaji
fish uai wa’i
snake pind a’ja
bird minimaxké bt di ba’ki
egg (n)die di'je
tree yuxkéke juki
bark yuxkeé(ke)kaxsero | kase’ro
root yuxké(ke)nexko di”ko
seed yuxké(ke)dexka -pe
fruit vuxké(ke)dexka | ju’kidika
grass ta "taa
1S yé jii
2S mé ’bia
mali, maliya,
1P incl mali- i7sd
1P excl ?? ba’di
3P kéa kid
this anomania a’ti-
that ini ‘i-
big peiriuika pai-
small pédidie "pee-ga
long yoaliui jo’a
wide exsaroga e’sa-
fat ditp(a)xkage i’se
thin kaleptiualike dimari-
short axka(g)é(g)a jo’e
straight diamaxke diabd’ki
cold vex(t)seani(g)a jist’a
warm ax(i)seani(g)a a’si
dry boxpolo bo’po
wet pukoa(d)ye “puu
rotten ankoa(d)yg: "boa-
adyuna, ayu(g)e,
good hé- a’ju
bad yayania jaja-
white buxiire buti
black (n)yine it
dirty hoéni h”rt
red tsoale sOa-
green tsiméne sibeé-
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yellow eua e’wi
here and a’do
near y(e)ép(e)to pi’toga
there ope hd’°6
to breathe yérisa(g)a je’erisd
to burn tsodaiya hi i
to think uaxkoime wa’ku
to eat yalige jé&’a
to fall yalige ja’a
to fly uélige wi'
to flow k(e)xtuaii .
to dig (t)sérige koa
to hear tedlige tio
to cut palige ’taa
to swim balige "baape
to see iyalige 1774, 17ja
to sing baxsalige ba’as
to sit baxsalige du’i
to stand noxkulige du’ku
to die didko(a)i di’ahoa
to drink tSTnirige stdi
to throw koakoalige "deeko
to pull uékoiya, uékoya we’e
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Changes from a Target Vowel

Appendix B

Kol kG ipa Stenzel | /il el | | fol /al | none
0 10 1 2 2 2 2
dexsé-ro, e-->
lip daxsé:-ro dihse-be’ru i/d_hse
uamo6:+muyka,
hand | uamé:+pama wamii-ki 0-->u/_]
deyso,
leg jextxé:ke iitfi-ku 772
pxtxa-ka, none -->
fire pxtxd:-ka phitfa-ka i/ph [
u-->
ashes | nuh4, noxha nihti i/n_h
sky | mé:-se, mé:-se mia-nd g->t/ ]
c-->
sun sé sal i/ #
c-->
mount #/ ]and
ain té:-ke thii-ki #
ndo-ptki:-ro,
father mai pthké-ro ?2?2?
phohko- none--
mothe | ndo-p"ké:-ro, | ro~phuhko- >u/ph_h
r jerpxko o k
nomo:-no, 0-->
wife jema:-mo namé-nd a/n_m oo
nehi:-no-ka, nihi-no-ka e--
child jehi:-no-ka LHL >i/n_h
e-->
1S jek R4 W u
e-->
2S maé mi P4 w/u
small madanu-ka “ma?nd-ka u-->0/ ]
au--
yaua-rg:- >0/ _
short ga(hira) yo(a)-éra-ro (root)
straig a--
ht paxio:-ti-ra pohto >0/p_ht
e-->
cold JjAXs€-a:-ro juhsé-a-ro v/ ]
g--
to >uf_
burn hi-a hi* ]
wak o serngel | M| || fol jal | none
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4 8 0 5 3 5
a--
tongu o >e/m_n
e mand né?me-nd (0)
u--
ihpi-di, >il#t_hp
tooth uxpi:-ri ihpi-di-a (i)
u--
. ) >of#
hand umu(x)-ka omd-ka m_]
ra--
- G |
neck uama-a Wwamii-a (a)
e__
skin ka(x)sé-ro ka?sa-do >a/as_]
0__
o?méo+kad >u/(k_d)
cloud axkoro U (d_#)
e__
>u/hs_#
sun axsé ahsa @)
0__
star yapikoa na?pikaa >a/k_a
mount o
ain kéme kitka
a__
o >§/#_ht
stone axta-ka tihta a
i
>u/ah
father to-paxki-ro pahki-do k]
g__
bird minixke minikhi >u/k #
e
tree y(i)uxkeé-ke juka >w/k ]
y(i)uxketkase- | juhka+ka?s ¢--
bark ri ¢-do >w/k ]
g_-
root nekd-li ni?kd >u/n ?k
y()uxke+li- | jusa+anujéé
fruit tekd do
(e-->u/j_?)g--
1S (n)yeé jurh >u/? #
i
1P . _ | >0l
incl mali mand~mali #
a_-
small | paa-no-a(nene) mé?nd >e/m_?
u--
long | yeua-li(nene) joa-je >0/j_a
u--
short | yeu@ia(nene) joédo >o0fj_e
straig | (m)b(g)xto-po-
ht li-ka-ne phuto
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yixsea-po-li- >t/j (e--
cold ka(nene) juPsaa >¥/s a)
yello )
w tsoa-ye ewa-do
to
breath ) ) >e/h
e hirittoa-ro-ne hédi-ne
-
to >t/# (a
burn uixia-iya gha spir)
to i oe--
think | oaxkoe-te-re wahkdi >u/k ]
a--
to fly uga-re wat-ka?a >w/'w_]
to
hear teati-re t§?20
Changes toward a Target Vowel
Kotiria | K-G: IPA Stenzel fil lel la/ lul lof lal
. 3 2 8 3 3 1
dexsé-1o, g-->
lip daxsé:-ro dihse-be’ru | i/d_hse
uamo:+muyk
a,
hand | uamé:+pama | wamii-ka 0-->u/ ]
deyso, _
leg jextxé:ke nitfi-ku 2727
none --
pxtxa-ka, >
fire pxtxa:-ka phitfa-ka | i/ph tf
u-->
ashes | nuha, nuxha nihti i/n_h
me:-se, me:- £--
sky S€ mia-nd >4/ ]
e-->
sun sé sl i/ #
c-->
mounta §/ ]
in té:-ke thij-ki and #
ndo-pki:-ro,
father mai ptthkdé-ro ?77?
phohko- none--
ndo-p"ko:-ro, | ro~phuhko- >u/ph_h
mother jerpxko 10 k
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0-->

nomo:-no, a/n_m
wife je:na:-mo namd-nd 00
nehi:-no-ka, | nihi-no-ka | e--
child jehi:-no-ka LHL >i/n_h
e-->
1S jek o W u
e-->
2S maé muu w/a
u__
small | maanu-ka | ‘ma?nd-ka >0/ ]
au--
yaua-ro:- yo(a)-éra- >0/ _
short ga(hira) 10 (root)
a-_
>o/p_h
straight | paxio:-ti-ra pohtd t
e-->
cold jaxs€-a:-ro | juhs@-a-ro w/ ]
to burn hi-a hil G-->u/ ]
Watlkh | semel | | | |l | ol | g
1 3 12 3 4 2
a__
>e/
m_n
tongue mano 1né?mé-nd (0)
u__
ihpi-di, | >i/#_hp
tooth uxpi:-ri ihpi-di-a | (ii)
u--
>ol#
hand umu(x)-ka omd-ka m_]
4o
>8/m_]
neck uama-a Wamii-a (a)
e__
>alas_
skin ka(x)sé-ro ka?sa-do ]
O__
d?méo+kad >u/(k_d
cloud axkoro u )(d_#)




e__
>w/hs
sun axsé ahsa #(@)
0__
star yapikoa na?pikaa >a/k_a
mounta .
in kéme kikt
a__
o >8/# h
stone axta-ka tihta ta
i
>u/ahk
father | to-paxki-ro | pahk#-do ]
g--
bird minixke minikhd >i/k #
g_-
tree y(i)uxké-ke juké >u/k ]
y(i)uxké+kas | juhké+ka?s ¢--
bark e-ri ¢-do >w/k ]
g_-
>u/n_?
root neko-li n&i?kd K
y(i)uxké+li- | just+anijé
fruit teka ¢do
(e-->u/j_?)¢--
1S (n)yeé 0 >u/? #
i
1P incl mali mand~mali >o/l_#
a--
paa-no- . >e/
small a(nene) me?nd m ?
yeua- u--
long li(nene) joa-je >0/j_a
u__
short | yeugia(nene) j0édo >0/j_e
O--
(m)b(e)xtod- >u/(aspi
straight | po-li-ka-ne phutd r_t
yixsea-po-Ii- (i-->0/j_?)(e--
cold ka(nene) ja?staa >u/s a)
yellow tsoa-ye ewili-do
i
to hiri+toa-ro- ’ >e/h
breathe ne hédi-ne d
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U
>/ (

toburn | uixia-iya tiha aspir)

oe--

to think | daxkde-te-re |  wahkii >u/k_]

a--
to fly uéa-re wi-kara >u/w ]
to hear teau-re ta?20
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