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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 Kotiria1 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)2 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, Bará, Pápiwa, 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 Orejón 

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). 

                                                           
1 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).  
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Figure 1.1: Exogamic Marriage Possibilities3 

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-Grünberg’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.  

 

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).  
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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 *kʷ 

voiced stop *b *d   *g *gʷ 

approximate  *r     

voiceless fricative  *s *S *č   

voiced fricative  *z *Y *j   

nasal *m *n   *h *ʔ 

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 
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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.  

 

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

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

1.1 and 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-Grünberg adhers to in his data (discussed in section 2), though he does also 

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

structure or any other sort of abstract representation.  

 
Bilabial 

Coronals 
Velar Glottal 

 Alveolar Alveo-palatal Palatal 

Laryngealized stops *p’ *t’ *tj’  *k’ (*kʷ)  

Stops *p *t *tj *c *k (*kʷ) *ʔ 

Geminate stops  *tt     

Fricatives  *s    *h 

Approximates *w   *j   

Nasal stops *m *n     

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

 bilabial alveolar velar 

Voiceless stop *p *t *k 

Voiced stop *b *d *g 

Voiceless sibilant  *s  

Voiced semi-vowel *w  *j 
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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.  

[

+ 𝑣𝑒𝑙𝑎𝑟
− 𝑣𝑜𝑖𝑐𝑒

+ 𝑐𝑜𝑛𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑 𝑔𝑙𝑜𝑡𝑡𝑖𝑠
− 𝑐𝑜𝑛𝑡

] →  [
+ 𝑣𝑒𝑙𝑎𝑟
− 𝑣𝑜𝑖𝑐𝑒
− 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.  
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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 * ɨ *u 

Low *e *a *o 

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/, /e/, /a/, /o/, and /u/. Though an inventory of /i/, /u/, 

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 /ɨ/. 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 communication4) for Kotiria and 

                                                           
4 In this case the 2010 word lists are unpublished and provided from Stenzel to the authors.  



9 
 

Wa’ikhana, Silva (2012) for Desano, Welch and West (2000) for Tukano, and Malone (2000) for 

Tuyuka. Historical data came from Koch-Grünberg (1912). Koch-Grünberg’s orthography was 

standardized to the rest of the data, though some orthographic distinctions for sounds whose nature 

was unclear given Koch-Grünberg’s descriptions were preserved. A listing of changes made in 

standardizing Koch-Grünberg’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-

Grünberg.  

Correspondences from Tuyuka, Tukano, and Desano were used to help confirm that Koch-

Grünberg’s words have not been erroneously transcribed or interpreted. For example, Koch-

Grünberg provides [pxtxáka-mɛː-no] for ‘smoke’ while the modern word in Kotiria is [hú]. There 

is not an equivalent discrepancy between the historical form and the modern form in the words for 

‘smoke’ in Wa’ikhana (1905: [hōme ̥́] and 2010: [òméò]). This difference is due to the fact that 

Koch-Grünberg’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 

mɛː in the Kotiria word is also present in Wa’ikhana hōme ̥́  and òméò. 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 



10 
 

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 Kotiria 

  Koch-Grunberg 

(1905) 

Stenzel 

(2010) 

body 

parts 

tongue jamá-nɔ, jaʔmáː-no ɲa ̥́ʔma ̥́ -nṍ 

lip dexsé-rɔ, dʌxséː-ro dihse-dɨhse 

tooth piːri, píːri, píːdi pírí, pírí-á-ká 

nose kɛː-nó, kɛ̥́ː-no ke ̥́-nṍ 

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 
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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 iːeáːm̥buroxkara-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-Grünberg 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-Grünberg does not indicate a degree of certainty or uncertainty about certain 

sounds. Additionally, Koch-Grünberg 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-Grünberg 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; 
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 front central back 

High i  ɨ u 

Low e a o 

Table 3.1: Modern Kotiria and Wa’ikhana vowel inventory. 

 Note that there is an /ɨ/ here instead of the [ʉ] 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 <ʉ> rather than <ɨ> is both for ease of readability and because speakers of these languages 

believe the <ʉ> 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  *ɨ *u 

Low *e *a *o 

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.  



13 
 

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;  

 /i/ /ɨ/ /u/ /e/ /a/ /o/ 

Kotiria 45 29 14 20 88 65 

Wa’ikhana 50 31 14 38 82 63 

Table 3.3: Vowel frequencies in KOT and WAI. 

However, this does not truly illustrate the changes in pronunciation that have taken place. 

Take, for example, the word for ‘to burn’; KOT: h̃ṹ and WAI: ʉ̃̃̀ h̃ã̃́ . 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. 

  /i/ /e/ /ɨ/ /u/ /o/ /a/ 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 

 

  /i/ /e/ /ɨ/ /u/ /o/ /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 [ɨ] 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 [ɨ] 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.  

4.1 [i].  

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). 

[i] Rules 
Examples 

1905 2010 English gloss 

Kotiria 1. [e]  [i] /_[ʰs] 
de(x̯)sérɑ, 

de̯̯̠ xsḗrɔ  diʰsebeʔru 

lip 
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2. [e]  [i] / N_[h] 
 nehíː-no-ka, 

jehíː-no-ka nihi-no-ka  

child 

3. V5   [i] / [pʰ]_[t͡ ʃ] 
pxtxá-ka, 

pxtxáː-ka  pʰìt͡ ʃá-ká 

fire 

4. [u]   [i] / N_[h] nuhá, nʊxhá  Ni  ̃̀hti  ̥́ 
ashes 

Wa’ikhana 5. [u]  [i] / #_[ʰp] 
uxpiː-ri 

ìhpí-dí, 

ìhpí-dí-á 

tooth 

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

 Rule 1, [e]  [i] /_[ʰs], applies only when preceding a pre-aspirated [s]. There are counter 

examples for other pre-aspirated sounds; 1905: uɛxtɛ̃́ , uɛxte+benʌ̃́ -ni-na goes to 2010: wèʰté ‘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: jehɛ̃́́͡ i-ri-sáː-ga goes to 2010: jèhé-rí-nã̃́  

(‘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] / #_[ʰp] 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 [ɨ].  

This sound often occurs at the end of words where [e] previously occurred in the historical 

cognate. However, change from [e]  [ɨ] is not universal since [e] still occurs in CVC, CV, and 

VC contexts. Additionally, despite the number of instances of [e] going to [ɨ] 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 [ɨ].  

[ɨ] Rules 
Examples 

1905 2010 English gloss 
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Kotiria 1. [e]   [ɨ] /_[ɨ] jeʌ̥́  jɨ̃̀ʔɨ̥́ 

1S 

 

Wa’ikhana 

2. [a]  [ɨ  ] / #_[ʰta] axta ̥́-ka ɨ  ̃h̀ ta ̥́  
stone 

3. [e]  [ɨ] / [n]_[ʔk] 

 nekṓ-li nɨ  ̃̀ʔkṍ root 

Both 4. [e]  [ɨ] / C_# 

sé sɨ̥́ɨ̥́ 
sun (KOT) 

j(i)uxke ̥́-ke  

 

jùkɨ̥́ 

 

   

tree (WAI) 

Table 4.2: Rules that derive [ɨ] 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 [ɨ]. Rules 1-3 

illustrate a possible glottal conditioning environment, though more data is needed to confidently 

state that [e]  [ɨ] / __[+glottal]. The [e]  [ɨ] change is a pattern that is not unique to the 

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

Tukano: 1905: jeẽ̥́  2010: jʉʔʉ 

Desano: 1905: (n)jēẽ̥́  2010: jʉ̃̀ ʔʉ̃́  

Tuyuka: 1905: jüix̯, yiō 2010: jʔɨ̃́  

These examples imply that the morpheme final [ɨ] 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 [ɨ] in the other three languages unless the rule for morpheme 

final vowels going to [ɨ] 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-Grünberg.  
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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]  [ɨ  ] / #_[ʰta]. There is 

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 uama ̃́ -a  w̃ã̃̀mʉ̃̃́ -ã̃̀  ‘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 [ɨ]. 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]  [ɨ] / [n]_[ʔk] 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’ikhana6. 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.  

[u] Rules 

Examples 

1905 2010 
English 

gloss 

Kotiria 1. [ɨ̥́]  [u] / _] hʌ̥́ -a  h ṹ To burn 

                                                           
6 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  [u] / [pʰ]_[ʰk] 
n do-pʰkóː-ro, jeːpxkó 

 pʰòʰkó-rò  

pʰùʰkó-rò 

Mother 

Wa’ikhana 

3. [o]  [u] / [k]_[d] 
 axkṓro 

 

o ̃̀ ʔme ̥́ò+kùdù 

cloud 

4. [e ]  [u] / (aspiration)_[t] (m)b(e )xtó-po-li ̥́-ka-ne pʰùʰtó straight 

5. *[oe]  [u] / [k]_]   ōaxkṓē-te-re   w a ̃̀hkṹ  to think 

Both 6. [o]  [u] / _] 

uamóː+muχka, 

uamóː+pama wa ̃̀mṹ-ka ̥́  

hand 

 axkṓro 

 

o ̃̀ ʔme ̥́ò+kùdù 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] / [pʰ]_ [ʰk]). 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 [ɨ] 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 [o]  [u] / _] which is 

a rule in both Kotiria and Wa’ikhana.  

 The rule [o][u] / [k]_[d] presents an issue. While there are numerous examples of [o] 

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: paxkṓro, 2010: pàhkódò. This 

difference might be attributed to the change between 1905 and 2010 from [r] to [d] in these 

contexts. Perhaps [o]  [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 bòrá in Kotiria and bòdá+kèà 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.7 

 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 [ɨ] (with one instance of change to [a], likely 

conditioned by vowel harmony). This change from [e] to [ɨ] 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.   

[e] Rules 
Examples 

1905 2010 English gloss 

Wa’ikhana 
1. [a]  [e] / [m]_[n] manó ɲe ̥́ʔme ̥́-nṍ tongue 

2. [i]  [e] / [h]_[d]  hīri+toa ̥́-ro-ne  hédí-ne ̥́  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: daxpu ̃́ a 

2010: dàhpúà ‘head’, though it is worth noting that this word is also an instance of [e]  [a] in 

Kotiria (1905: deχpúːe/daχpúe, 2010: dàhpú). 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: napṓka and 2010: dàʔpóká illustrates that so long as the current context is 

non-nasal the [a] may remain. The word ‘neck’ w̃ã̃̀mʉ̃̃́ -ã̃̀  (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 [ɨ].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]  [ɨ] / C_# w̃ã̃̀mɨ̃̃́-ã̃̀  

Table 4.5: Sequential Rule Application 

So; [uama ̃́ -a]  [uame-a]  [w̃ã̃̀mɨ̃̃́-ã̃̀ ].  Other examples of Rule 1 ([a]  [e] / N _) in action 

include; 1905: paanoa ̃́ (nene) to 2010: mẽ̃̀ ʔnṍ ‘small’, while aba ̃́ lene  àʔbálìdò ‘rotten’ and 

k(e)nṓare  kẽ̃̀ ʔnṍã̃́ ɲẽ̃́  ‘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: jea ̃́ nine and 2010: ɲã̃́ nẽ̃̀  

appears to have undergone a multistage change as well with the [j]  [ɲ] before the [e] was lost 

(thereby protecting the [a] from change). 

Pronouns do not appear to follow this same pattern; 1905: māli, 2010: mã̃̀ nṍ/mã̃̀ li ̃̃́ ‘1PL-

inclusive’. This is perhaps due to strong influence from neighboring languages; Desano 1905: ma  li 

and 2010: mãɾĩ, Kotiria 1905: maːri 2010: mã̃̀ ri ̃̃́. 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: 

ìhpídí/ìhpídíá ‘tooth’, ni ̃̃̀hi ̃̃́nõ̃̀  ‘child’, dùhí ‘to sit’, and wèhéà ‘to pull). The vowel [i] 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: uxpiːri 2010: ìhpídí/ìhpídíá occur. ‘Tooth’ is also an example of _[d] while 2010: ni ̃̃̀hi ̃̃́nõ̃̀  

‘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 /o/ 

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

in both Kotiria and Wa’ikhana. 

 In Kotiria, [o] 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.  

[o] Rules 
Examples 

1905 2010 English gloss 

Kotiria 

1. [u]  [o] / __ ] maánu-ka  ma ̃̀ʔnṍ-ka ̃̀  small 

2. [u]  [o] / [ja]__ 

jaua-róː-

ga(hira) jò(a)-érà-rò short 

3. [a]  [o] / [p]_[ʰt] pḁxióː-ti-ra pòʰtó straight 

Wa’ikhana 
4. [u]  [o] / #_ umu(x)-ká o ̃̀mṍ-ka ̥́  

hand 

5. [u]  [o] / [m]_] umu(x)-ká o ̃̀mṍ-ka ̥́  
hand 

Both 

6. [i]  [o] / [l]_# māli ma ̃̀nṍ~ma ̃̀ li  ̥́ 
1P incl 

7. [u]  [o] / [j]_[a] 

 jeua ̥́ -li(nene) jòá-jè 

long 

8. [u]  [o] / [j]_[e] 

 jeuḗia(nene) jòédó 

short 

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

 Kotiria shows one unique conditioning environment for a change to [o] 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 [o].  
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 In Wa’ikhana, morpheme initial [u] when it is not interpreted as a [w] by modern 

researchers, becomes [o]. 

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: te̥aú-re 2010: tʉ̃̀ ʔó ‘to hear’ follows the rule, but 1905: 

(n)duxku ̃́ ja 2010: dùhkú ‘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: duxkúː-ga 2010: dùhkú ‘to 

stand’.  

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

[u] to [o]. 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 [o] in Kotiria and from [o] and [e] in 

Wa’ikhana.  

[a] Rules 
Examples 

1905 2010 English gloss 

Kotiria [o]  [a] / [n]_[m] 
nomóː-no, 

jeːnaː-mó  na ̃̀mṍ-no ̃̀  

wife 
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Wa’ikhana 

[e]  [a] / [as]_] 

  ka(x)sḗ-ro  kàʔsá-dó 

skin 

[o]  [a] / [k]_[a] 

  yapīkoa  ɲa ̃̀ʔpi  ̥́ka ̃̀a ̃̀  star 

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

 The single change to [a] in Kotiria may have been conditioned by a dissimilation pattern. 

The word for ‘wife’ nã̃̀mṍ-nõ̃̀  (where nã̃̀mṍ is the root and –nõ̃̀  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: mãɾãpo 

Tukano: 1905: nemó 2010: dɨ ̃bõ 

Tuyuka: 1905: ~dɨbo  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 /ʔ/). 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 (Ønasal) “chameleons”8 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 (Ønasal), affixes is available for nasal spreading/harmony 

(Stenzel, 2007; 342).  

Take, for example, the words for fire and stone in Kotiria; pʰìtʃá-ká ‘fire’ has the root pʰìtʃá 

which is [-nasal] and therefore the suffix -ká is also [-nasal], but the word tã̃́ ã̃́ -kã̃́  ‘stone’ in which the 

root is [+nasal] also has a [+nasal] –kã̃́ 9. Also, note that the root tã̃́ ã̃́  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.  
9 This –ka should not be confused with the inherently nasal -~ka (a diminutive marker).  
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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.  

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 

 English Kotiria English Wa’ikhana 

  1905 2010  1905 2010 

NASAL ‘tongue’ jamánɑ, ja'ma ̥́nɔ ɲa ̥́ʔma ̥́nṍ ‘bad’ jea ̥́nine ɲa ̥́ne ̃̀  

ORAL ‘eye’ kḁʰpáli, kḁʰpa ̥́di kʰàpárí ‘eye’ jekaʰpe ̥̯̠́ a káʰpédíá 
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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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Table 4.9: Tones in Kotiria and Wa’ikhana 

 The standard notation for a low tone is ` while the high tone is ʹ. 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 

English Kotiria Wa’ikhana 

 1905 2010 1905 2010 

‘ashes’ nuhá, nʊxhá  ni  ̃h̀ ti  ̥́  niʰti  nu ̃̀ ha ̥́  

‘red’ soáː-gaː  so ̃̀ ʔa ̥́ -no ̃̀   soa-puri ̥́-ka-ni-ni  so ̃̀ ʔa ̥́ -no ̃̀   
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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; 

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 px̯tx̯áka in the position px̯_tx̯áka, 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.  

English Kotiria Wa’ikhana 

 1905 2010 1905 2010 

‘fire’ px̯tx̯áka, px̯tx̯a ̥́ka phìt͡ ʃáká  pexka ̥́ka  pèhkáme ̃̀e ̃̀  
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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 [ɨ], 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.  

 

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-Grünberg 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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Appendix A: 

Conversions from Koch-Grunberg: 

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-Grünberg’s field data into a more standard notation;  

­ a, e, i, u need no change (they are the German vowels) 

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

replaced with / ɔ/ 

­ V̥́  marks what he calls ‘word accent’  

­ V  is the same as Vː and has not been altered 

­ /e̠/  /ɛ/ 

­ /e / is ‘like the u in hut’ so I have used /ʌ/ 

­ /a̯̠ / is said to be both ‘between a and o’ and ‘like the a in walk’ so I’ve decided to use /ɑ/ 

­ /u̯̠ / is said to be ‘between u and o’ so I have called it /ʊ/ 

­ /w/ needs no change (‘like in water’) 

­ /y/  /j/ 

Full Listing of Data: 

English Kotiria  

 K-G 1905 Stenzel Chacon 

tongue yamána̯̠ , ya'ma ̥́no jamá-nɔ, jaʔmáː-no ɲa ̥́ʔma ̥́ -nṍ ~jaba 

lip de(x̯)séra̯̠ , de̯̯̠ xsḗro dexsé-rɔ, dʌxséː-ro dihse-be’ru  

tooth pīri, pi ̥́ri, pi ̥́di piːri, píːri, píːdi pírí, pírí-á-ká pidiaka 

nose ke ̯̠ nó, ke ̥̯̠́ no kɛː-nó, kɛ̥́ ː-no ke ̥́ -nṍ ~ke 

eye k(a)xpáli, k(a)xpa ̥́di kḁχpá-li, kḁχpa ̥́-di khàpá-rí  

ear kamṓno, ka'mṓno kamóː-no, kaʔmóː-no kha ̥́ʔmṍ-nṍ  

head dexpu ̥́ e, daxpúe deχpúːe, daχpúe dàhpú  

hair kōá koːá poa-da, poa-ro  

hand uamṓmuxka, uamṓpama 

uamóː+muχka, 

uamóː+pama wa ̃̀mṹ-ka ̥́   

leg d(e)xsó, yex̯tx̯ḗke de χsó, jextxéːke ɲʉ ̥́ t͡ ʃʉ ̥́ -kʉ ~jɨtʃɨ 

foot dapóro, da'pṓpama dapó-ro, daʔpóː-pama dàʔpó-ró  

neck ūame ̥́e, uame ̥́a uːamʌ̥́ -e, uamʌ̥́ -a w a ̃̀mʉ ̥́ -a ̃̀   

belly pa ̥́ro páː-ro phàà-ró  

skin ka(d)za ̥́ro, ka(x)sa ̥́ro kad záː-ro, kaχ sáː-ro kàʔsá-ró  

bone koá koá kho ̃̀ ʔa ̥́  ~kʰo'a 
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blood (n)di, dii, dī, dīi n di, dii, diː, diːi dǐi di 

heart yahīdiaka, yehḗripona yahīdiaka, yehḗripona .  

water kó kó kóó ko 

river (n)diá, diá n diá, diá dìá dia 

fire px̯tx̯áka, px̯tx̯a ̥́ka pxtxá-ka, pxtxáː-ka pʰìtʃá-ká  

smoke px̯tx̯ákame ̯̠ no, me̯̠ ̥́  pxtxáka-mɛː-no, mɛ̥́  hú  

ashes nuhá, nu̯̠ xhá nuhá, nʊxhá ni  ̃̀hti  ̥́  

sky me̯̠ ̥́se, me̯̠ ̥́se̯̠  mɛ̥́ ː-se, mɛ̥́ː-sɛ mʉ ̥́ a ̥́ -nṍ  

cloud 

koréx̯teri, me ̥̯̠́ kuruli, 

kṓroix̯teri 

kor-xéχteri, mɛ̥́ː-kuru-li, 

kóːro-ixteri me ̥́e ̥́ -kùrù-à  

fog tsá, buīdi, buīri tsá, buiː-di, buiː-ri me ̥́e ̥́ -kùrù-à  

wind ui(d)nṓno, ui̯'nṓno uid nóː-no, u͡iʔnóː-no wi  ̃̀ʔnṍ-no ̃̀  ~wido 

sun sé sé sʉ̥́ ʉ̥́   

year puido, ke ̥́ke ma pui-do, kʌ̥́ kʌma kʉ ̃̀ ʔma ̥́   

star yapītx̯oaka, yapītx̯oa japītx̯oa-ka, japītx̯o-a ɲa ̃̀ʔpi  ̥́t͡ ʃo ̃̀ a ̃̀   

earth/ground 

ya(e)pá, ya(x)pá, ya(h)pá, 

ya'pá, di'tá 

jae pá, jax pá, jah pá, jaʔpá, 

diʔtá dìʔtá  

mountain tḗke téː-ke thʉ ̥́ -kʉ ̥́   

stone ta ̥́ka̯̠ , ta ̥́ka táː-kɔ, táː-ka ta ̥́a ̥́ -ka ̥́   

salt moá moá mṍa ̥́   

man 

(human?) me ̥́no mʌ̥́ -no mʉ ̥́ -no ̃̀  ~ɨbɨ 

husband mane ̥́ne , yēmāné manʌ̥́ -nʌ, jeːmaː-né ma ̥́nʉ ̥́ -no ̃̀   

father (n)dofʰki ̥́ro, mai n dopʰkíː-ro, mai pʉ̃̀hkʉ̥́ -rò pʰɨkɨ 

mother (n)dofʰkṓro, yēpxkó n dopʰkóː-ro, jeːpxkó 

phòhkó-

rò~phùhkó-rò  

wife nomṓno, yēnāmó nomóː-no, jeːnaː-mó na ̃̀mṍ-no ̃̀  ~dabo 

child nehi ̥́noka, yehi ̥́noka nehíː-no-ka, jehíː-no-ka w i  ̃̀ʔa ̥́ -rì-rò  

dog 

(n)die ̯̠ ̥́ro, (n)die̯̠ ̥́do, de áiro, 

diáido 

n die ̯̠ ̥́-ro, n diɛ̥́ ː-do, de ái-ro, 

diái-do dìé-ró  

fish uai uai w(v)àʔí wa'i 

snake pinṓno pinóː-no phi  ̃̀nṍ-nṍ ~aja 

bird minitx̯aka, minitx̯āka minitxa-ka, minitxaː-ka mi  ̥́ni  ̥́t͡ ʃa ̃̀ -ka ̃̀   

egg (n)diḗri, die ̥́ri n diéː-ri, diʌ̥́ -ri ̯̠khàpá-rí die 

tree y(u)xke ̥́ke , yuxke ̥́ge  ju xkʌ̥́ -kʌ, juxkʌ̥́ -gʌ jùhkʉ̥́ -kʉ̥́   

bark 

y(u)xke ̥́kasaro, 

yuxke ̥́ge ka'sāro 

ju xkʌ̥́+kasa-ro, juxkʌ-

gʌ+kaʔsaː-ro kàʔsá-rí  

root ne (e)kó, yuxke ̥́ge neko nʌe kó, juxkʌ̥́ -gʌ+neko nʉ ̃̀ ʔkṍ ~dɨ’ko 

seed yuxke ̥́dea juxkʌ̥́+dea kàhpá  

fruit tóaga, yuxke ̥́dea tóa-ga, juxkʌ̥́+dea dìht͡ ʃá tʰoa 

grass ta ̥́  táː tháá tʰaa 

1S yee ̥́  jeʌ̥́  jʉ̃̀ ʔʉ̥́  jɨ’ɨ 

2S me é mʌé mʉ̃̀ ʔʉ̥́   



38 
 

1P incl māri maːri ma ̃̀ ri  ̥́ 

~baha 

('people') 

1P excl . . sa ̥́   

3P tíkina tíkina tína ̃̀   

this ṓ óː õ  

that ti ̥́kinoaa ̥́re tíː-kino-aáːre sí-ró  

big pi ̥́ro píː-ro phíí-rò  

small maánuka maánu-ka  ma ̃̀ʔnṍ-ka ̃̀   

long yoa ̥́nina joáː-ni-na yoa-ro  

wide sa ̥́nina sáː-ni-na sáá-rò  

fat se̯̠ (e)tinina sɛe -ti-ni-na séé  

thin k(a)xkúalirokīro kḁxkúa-li-ro-kiːro se ̥́e ̥́ -mi  ̃̀-ni  ̃̀-no ̃̀   

short yauarṓga(hira...) ya-ua-róː-ga(hira) yò-érà-rò  

straight p(a)xiṓtira(...) pḁxióː-ti-ra pòhtó  

cold ye xséa ̥́ro jʌxsé-áː-ro jʉ̃̀ hs-ʉ̥́ à-rò jɨsɨ 

warm si ̥́ro síː-ro síphù-tì-rò ahi 

dry ue a ̥́kaliro uʌáː-ka-li-ro wʉ̥́ á  

wet sa ̥́ liro sáːliro wáá-rí-rò  

rotten ba ̥́ro báː-ro báá-rò  

good noa ̥́nina noáː-ni-na nṍa ̥́no ̃̀   

bad ya ̥́nina jáː-ni-na ɲa ̥́a ̥́ -no ̃̀   

white ye̯̠ 'se̯̠ ̥́a jɛʔsɛ̥́-a jèʔsé-rò bo'ta 

black yi ̥́(g)ā jíːgaː (/g/ is devoiced) ni  ̥́i  ̥́-rì-rò ~jii 

dirty ue̯̠ x̯te̯̠ ̥́ , ue̯̠ x̯tebené̥ nina uɛxtɛ̥́ , uɛxte+benʌ̥́ -ni-na wèhté  

red soa ̥́(g)ā soáː-gaː (/g/ is devoiced) so ̃̀ ʔa ̥́ -no ̃̀  ~so’a 

green ya'sa ̥́ga jaʔsáː-ga jáʔsá-rò  

yellow e̯̠ ue ̥́  ɛuʌ̥́  èwʉ̥́   

here ṓ óː o ̃̀ -i  ̥́  

near ye kaái jʌkaá-i khàʔá-ka ̃̀   

there soṓpe  soóː-pʌ tó-ì  

to breathe yehe̯̠ ̥́ i̯risa ̥́ga jehɛ̥́͡ i-ri-sáː-ga yèhé-rí-na ̥́   

to burn he ̥́a hʌ̥́ a h ṹ  

to think uaxku ̥́ ga uaxkúː-ga .  

to eat tx̯e ̥́ga txʌ̥́ -ga chʉ̥́   

to fall bōda ̥́ga boːdáː-ga bòrá  

to fly ue ̥́ya uʌ̥́ -ja w(v)ʉ̃̀ ʉ̥́   

to flow me (m)be róara mʌm bʌ-ró-a-ra kóóti  ̃̀a ̃̀ -nò  

to dig saa ̥́ga saáː-ga sàʔá  

to hear te ṓra, te ṓda tʌóː-ra, tʌóː-da thʉ̃̀ ʔó  

to cut de xte̯̠ ̥́ra dʌxtɛ̥́-ːra kha ̥́ -tà dɨte 

to swim ba ̥́(a)da, ba ̥́(a)ra ba ̥́(a)da, ba ̥́(a)ra bàá  

to see ye ̥́na yʌ̥́ -na ɲʉ ̥́   
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to sing baxsápe̯̠ ro baxsá-pɛː-ro bàhsá  

to sit duhi ̥́da, duxhi ̥́ra duhíː-da, duxhíː-ra dùhí duhi 

to stand duxku ̥́ ga duxkúː-ga dùhkú  

to die yaliāda jaliaː-da 

jàríá (ia, diff 

mora)  

to drink si'nī(g)a siʔniː-ga (/g/ is devoiced) si  ̃̀ʔni  ̥́  

to throw doxka ̥́ga doxkáː-ga .  

to pull īea ̥́(m)buroxkaraga iːeáːm buroxkara-ga wàhá-kàʔà  

 

English 
Wa'ikana 

 
K-G K-G Stenzel Chacon 

tongue 
manó manó ɲe ̥́ʔme ̥́nṍ  

lip 
esērṓrodeka esērṓrodeka -  

tooth 
uxpīri uxpiːri ìhpídí, ìhpídíá  

nose 
ekéa ekéa e ̃̀hke ̥́a ̃̀   

eye 
yekaxpe ̥̯̠́ a yekaxpe ̥̯̠́ a káhpédíá  

ear 
kamṓno kamṓno ka ̥́ ʔmṍnṍ  

head 
daxpu ̥́ a daxpu ̥́ a dàhpúà  

hair 
poa ̥́ li, pùa ̥́li poa ̥́ li, pùa ̥́li -  

hand 
umu(x)ká umu(x)ká o ̃̀mṍka ̥́   

leg 
yex̯kai yex̯kai dàpóká  

foot 
napṓka napṓka dàʔpóká  

neck 
uama ̥́a uama ̥́a w a ̃̀mʉ ̥́ a ̃̀   

belly 
yeuxpa ̥́ka yeuxpa ̥́ka pàá  

skin 
ka(x)sḗro ka(x)sḗro kàʔsádó  

bone 
koa ̥́  koa ̥́  ko ̃̀ ʔa ̥́   

blood 
(n)dīi (n)dīi dǐi  

heart 
hi ̥́riponā hi ̥́riponā .  

water 
axkó axkó àhkó  

river 
pari ̥́ma, pálima pari ̥́ma, pálima dìá ma ̃̀a ̥́ , ma ̃̀a ̥́ŋã  

fire 
pexka ̥́ka pexka ̥́ka pèhkáme ̃̀e ̃̀   



40 
 

smoke 
hōme ̥́  hōme ̥́  òméò  

ashes 
ni(x̯)ti ni(x̯)ti nu ̃̀ ha ̥́   

sky 

āema ̥́se(e), 

āemṓse(e) 

āema ̥́se(e), 

āemṓse(e) .  

cloud 
axkṓro axkṓro o ̃̀ ʔme ̥́òkùdù  

fog 
hōme akeḗrone hōme akeḗrone bùédí  

wind 
ui̯nṓno ui̯nṓno wi  ̃̀ʔnṍno ̃̀   

sun 
axsé axsé àhsʉ̥́   

year 
axkónomere axkónomere kʉ ̃̀ ʔmã  

star 
yapīkoa yapīkoa ɲa ̃̀ʔpi  ̥́ka ̃̀a ̃̀   

earth/ground 
ditá ditá dìʔtá  

mountain 
ke ̥́me  ke ̥́me  kʉ ̥́ kʉ ̥́   

stone 
axta ̥́ka axta ̥́ka ʉ ̃̀ hta ̥́  ~kɨta 

salt 
. . mo ̃̀ a ̥́   

man (human?) 
e ̥́me no e ̥́me no ma ̃̀hsʉ ̥́ no ̃̀   

husband 
. . ma ̥́nʉ ̥́ no ̃̀   

father 
topaxki ̥́ro topaxki ̥́ro pàhkʉ̥́dò  

mother 
paxkṓro paxkṓro pàhkódò  

wife 
. . ni  ̃̀hi  ̥́no ̃̀   

child 
. . ni  ̃̀hi  ̥́no ̃̀   

dog 
dīró dīró dìédó  

fish 
huai huai wàʔí  

snake 
pinōnó pinōnó pi  ̃̀nṍnṍ  

bird 
minix̯ke  minix̯ke  mĩnĩkhʉ ̃̀   

egg 
(n)diḗri (n)diḗri díé  

tree 
y(i)uxke ̥́ke  y(i)uxke ̥́ke  jùkʉ̥́   

bark 
y(i)uxke ̥́kasēri y(i)uxke ̥́kasēri jùhkʉ̥́kàʔsèdò  

root 
nekṓli nekṓli nʉ ̃̀ ʔkṍ  

seed 
. . kàhpá  
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fruit 
y(i)uxkḗliteká y(i)uxkḗliteká jʉ̃̀ sʉ̥́ àŋʉ ̃̀ jéédò  

grass 
tāá tāá tàá  

1S 
(n)yēe ̥́  (n)yēe ̥́  jʉ̃̀ ʔʉ̥́   

2S 
maé̥  maé̥  mʉ ̃̀ hsa ̥́   

1P incl 
māli māli ma ̃̀nṍ~ma ̃̀ li  ̥́  

1P excl 
. . ʉ ̃̀ hsa ̥́   

3P 
ti ̥́hireni ti ̥́hireni tíki  ̃̀na ̃̀  ~ tína ̃̀   

this 
. . õʔõ  

that 
. . síkídó ~ sídò  

big 
pai̯poli ̥́ka(nene) pai̯poli ̥́ka(nene) pàhídò pahi 

small 
paanoa ̥́(nene) paanoa ̥́(nene) me ̃̀ʔnṍ  

long 
yeua ̥́ li(nene) yeua ̥́ li(nene) jòájè  

wide 
. . èʔsádò  

fat 
(n)dīipxe ̥́nene (n)dīipxe ̥́nene ʉ̃̀ ʔsé  

thin 
axkóalene axkóalene dìʔima ̃̀ rédìkìdò  

short 
yeuḗia(nene) yeuḗia(nene) jòédó  

straight 
(m)b(e )xtópoli ̥́kane (m)b(e )xtópoli ̥́kane phùtó  

cold 
yixseapoli ̥́ka(nene) yixseapoli ̥́ka(nene) jʉ̃̀ ʔsʉ̥́ à  

warm 
kaxsi ̥́li(nene) kaxsi ̥́li(nene) àhsí pùhsù  

dry 
tsipīalene tsipīalene wʉ̃̀ álìdò  

wet 
kṓpxene kṓpxene wéédìdò  

rotten 
aba ̥́ lene aba ̥́ lene àʔbálìdò  

good 
k(e)nṓare k(e)nṓare ke ̃̀ʔnṍa ̥́ɲe ̥́   

bad 
yea ̥́nine yea ̥́nine ɲa ̥́ne ̃̀   

white 
yeesḗninani yeesḗninani jèʔsédò  

black 
yḗnini yḗnini ni  ̥́i  ̥́no ̃̀   

dirty 
uexte ̥́pue ̥́line uexte ̥́pue ̥́line wèhtébʉhʉ  

red 
soapuri ̥́kanini soapuri ̥́kanini so ̃̀ ʔa ̥́no ̃̀   

green 
ya(x)sa ̥́ye ya(x)sa ̥́ye jàʔsájè  
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yellow 
tsoa ̥́ye tsoa ̥́ye èwʉ̥́dó  

here 
ōóx(n)de ōóx(n)de o ̃̀ ʔṍ  

near 
. . kàʔáŋa ̃̀   

there 
soṓpere soṓpere so ̃̀ ʔṍ  

to breathe 
hīritoa ̥́rone hīritoa ̥́rone hédíne ̥́   

to burn 
uix̯iai̯ya uix̯iai̯ya ʉ ̃̀ h a ̥́   

to think 
ōaxkṓētere ōaxkṓētere w a ̃̀hkṹ  

to eat 
(e)sai̯kiáiina (e)sai̯kiáiina ìʔá, ìʔjá  

to fall 
bōrákeare bōrákeare bòdákèà  

to fly 
ué̥ are ué̥ are wʉ̥́ʉ̥́ kàʔà  

to flow 
huma ̥́kare huma ̥́kare òhkótùhtùdò  

to dig 
tsee̯̠ ̥́ya tsee̯̠ ̥́ya sèʔé  

to hear 
te aúre te aúre tʉ̃̀ ʔó  

to cut 
yiulēya yiulēya dʉhté, tàʔá  

to swim 
ba ̥́penene, ku(x)sa ̥́- ba ̥́penene, ku(x)sa ̥́- báá  

to see 
īyai̯ye īyai̯ye i  ̃̀a ̥́   

to sing 
hiaōruxkuyá hiaōruxkuyá 

ʉ̃̀ hsédó, me ̃̀ʔna ̃̀ , 

bàhsá  

to sit 
(n)duxhi ̥́ya (n)duxhi ̥́ya dùhí  

to stand 
(n)duxku ̥́ ya (n)duxku ̥́ ya dùhkú  

to die 
. . 

jàríá (ia, same 

mora)  

to drink 
tsinīya tsinīya si  ̃̀ʔni  ̥́  

to throw 
(n)doxkḗiya (n)doxkḗiya dòhkéò  

to pull 
uxe ̥́au̯ye uxe ̥́au̯ye wèhéà  

 

English Desano PG72  

 K-G 

Wilson 

Silva Chacon 

tongue ne̯̠ ̥́riru nẽɾũ  

lip dix̯sibero -  
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tooth guhīkuli uhkuɾiɾu  

nose īninu ĩŋĩɾũ ~i’gi 

eye kuīri kuiɾu  

ear gā'mīno ŋãmĩɾõ  

head dex̯pu ̥́ ru dihpʉɾʉ  

hair póali poaɾi  

hand mohṓpama mõhõtõ  

leg - gubuɾo  

foot gubu ̥́ pama gubu  

neck ue nu ̥́ (g)ō ũŋũtuɾu  

belly páru paɾu  

skin dīro gahsiɾo  

bone goá ŋõã ~goa 

blood dī di- dii 

heart tsiúpona sĩpõ  

water dex̯kó dehko deko 

river diá dia dia 

fire pe ̯̠ áme peamẽ  

smoke ōmú mʉ ɾʉ   

ashes nuxhoá nũhã  

sky ēme tsi ʉ mʉ sĩ  

cloud imīkakuruli ĩmĩkã  

fog - .  

wind mīnu mĩɾũ ~bidu 

sun ābe̯̠ ̥́  bu͂’i p͂u  

year - bohoɾi  

star ne̯̠ ̥́yaxka nẽʔkã  

earth/ground nix̯kú nĩhkʉ   

mountain e̯̠ le̯̠  buɾu  

stone e xtā ʉ htãye ~ɨta 

salt . mõã  

man (human?) e me (g)e ̥́  ʉ mʉ ŋʉ  ~ɨbɨ 

husband 

yégolope , 

yégorope  mãɾãpʉ  

father yée pe , yépe  pagʉ pagɨ 

mother yée po, yépo pago  

wife nome̯̠ ̥́  mãɾãpo  

child maxī(g)ḗ mãhĩ  

dog diai̯yi diaye  

fish uai wa’i wa’i 

snake minima ̥́(g)ēndiuli pĩɾũ ~aja 

bird minimā(g)ē mĩɾã  
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egg minima ̥́(g)ēndiuli diú  

tree yuxké̥ ge  yʉhkʉgʉ jukɨ 

bark yuxké̥ gaxisīro gahsiɾo  

root nū(g)(e)ā nʉ ŋʉ  ~dugu 

seed yuxke de xká ye’e  

fruit yuxke de xká yʉhkʉdʉhka  

grass da ̥́  Táá taa 

1S yee ̥́  yʉʔʉ jɨ’ɨ 

2S me é, meé mʉ ʔʉ   

1P incl ma  li mãɾĩ  

1P excl . gʉa  

3P īná ẽɾã  

this iye̯̠  i  

that . sĩ  

big ue alṓgelo wʉa- pahi 

small āmī(g)i ̥́(g)ā ãmẽ-  

long yua ̥́ loge̯̠  yoaɾi  

wide e ̯̠ (e)ya ̥́ lo eya-  

fat ue age ̥́ero ʉye  

thin gägúāmi esebe͂’di -͂  

short yoa ̥́be̯̠ a 

yoabiɾi 

(long-neg)  

straight . .  

cold yex̯sa ̥́nika yʉhsa- jɨsa 

warm axisīnika dihsi asi 

dry boxhoáa bohoɾo  

wet dex̯kópakana webo-  

rotten boa ̥́ya boaɾi  

good 

oa ̥́pu̯̠ nīka, 

oa ̥́pu̯̠ līka wãʔã-  

bad 

ye̯̠ pu̯̠ nīka, 

ye̯̠ pu̯̠ līka ɲẽẽ-  

white bōle̯̠ ̥́riye̯̠̯̠  boɾeɾi bo(de) 

black nyīnimi nĩŋʉ  ~jii 

dirty ge láli gʉɾaɾi  

red dialiye̯̠  diáɾi  

green ya(a)īsāli yahsadiɾu  

yellow bōlé̥̯̠  .  

here iye̯̠  ãɾõ  

near yḗpolo, yḗporo -poɾo  

there tsōge̯̠ ̥́  sõ-  

to breathe tsioaíni .  
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to burn ehéai̯yā(ni) .  

to think gūnyabirika ̥́(ni) peʔpi-  

to eat ba ̥́ li, ba ̥́ri ba’a-  

to fall yūlikā(ni) yuɾi  

to fly ue li wʉʔʉ-  

to flow oxhoamī(ni) .  

to dig tse̯̠ ̥́āli puɾi-  

to hear pe̯̠ ri peʔe  

to cut tápe̯̠ ri tabe  

to swim ba ̥́ li .  

to see īyāli ɲãʔã  

to sing ba ̥́ya ̥́ li bayá-  

to sit doa ̥́ li doʔá  

to stand nī(g)īni nʉ ŋʉ -  

to die tsīnini sĩɾĩ-  

to drink īriri, ī(e)riri iɾi  

to throw be̯̠ ṓli kõã-  

to pull tāláuo̯li taɾa-  

 

English Tukano   

 K-G Betty Welch Chacon 

tongue igmeno ɲε ̃̀ʔmε ̃́ɾ  õ̃̀ʰ ~jebe 

lip 

upper lip: sepīm, isému lower 

lip: séka -  

tooth opirl upíka upi 

nose enkēn ẽʔke ̃́ã ~e’ke 

eye ome̯̠ pado, kaxpéa kapéa  

ear ame̯̠ peró õʔbẽpero  

head depoá dɨpóa  

hair poali poári  

hand amōpamō õbõ̃́kã  

leg mix̯kanga, dipodiá dɨʔpókã  

foot depopamá dɨʔpókã  

neck uhamotá wãbɨ  ̃́ta  

belly inénye, timana, pā páága  

skin ani, kaise̯̠ ró kaséro  

bone auá, oá õʔã ~o’a 

blood dī díí dii 

heart heriponá .  

water akó okó, akó oko 

river diá diá dia 
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fire pekame pekábẽʔẽ  

smoke ome̯̠ a õʔbe ̃́  

ashes pekánohá du  hã  

sky imuitsé ɨ  ʔbɨ  sé  

cloud huipó õʔbẽkuruá  

fog níano õʔbe ̃́duhise  

wind īmano wi  ʔrõ ~widu 

sun moipo, muhuipó bũhi  ̃́pũ  

year köemá, köamá  kɨ ̃́bà  

star miakōa (big), bōléká (small) jõkõã̃́wɨ    

earth/ground nokukua diʔtá  

mountain uaná ɨ  rɨ  gɨ    

stone ix̯taia ɨ  tã ~ɨta 

salt . bõã  

man (human?) uamá, ömé ɨ  bɨ   ~ɨbɨ 

husband manpui, ponakü bãrãpɨ̥́  

father paxkü pakɨ̥́ pakɨ 

mother yépaxkó pakó  

wife nemó dɨ  bõ ~dɨbo 

child kimaxkó wi  ʔbãgɨ  ̃́  

dog diaiyü diáji  

fish waii waʔí wa’i 

snake pinó ã̃́jã̃́ ~aja 

bird munika, mokopi bi  ri  kɨ  ̃́  

egg diīri dié die 

tree aui, yuxküpaiki jukɨ̥́ jukɨ 

bark kaséde kaséro  

root auxtesé dɨ  ʔkõ̃́rĩ ~dɨ’ko 

seed auli otesé  

fruit . jukɨdɨká toa 

grass . táá taa 

1S yüix̯, yiō jɨʔɨ̥́ jɨ’ɨ 

2S māax, mae̯̠   bɨ̃̀ɨ ̃́hà=   bɨ ̃́á  

1P incl manipuanam, manitanihi ɨ  sã  

1P excl . bã̃́ri  ̥́  

3P . dã  

this anitanine̯̠  aʔtí ~ aʔtó  

that séi 

in /sí/ ani 

/si  ʔi/ ̃́  

big paxiró pahigɨ̥́  

small kanuagá kãʔrõã̃́kã  

long eyóado, yoúktiáka joasẽ́̃́  
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wide esaro, ex̯tsautiáka eʔsaróʰ  

fat leitiyu, diux̯kiru ɨʔsé  

thin deimani, úān ɨsebẽri  ̃́se  

short  joátiro  

straight diakinó diakʰɨ̥́  

cold diyix̯siani, nix̯tseró jɨsɨáse jɨsɨa 

warm axsiniga, axtsiró asisé  

dry boxpoapū boposé  

wet aboxpoigindiaba puusé  

rotten . boasé  

good aiyūni ãjũsé  

bad miámimi, mianū jãʔãsé  

white buxtigi, buxtiró butisé bu(ti) 

black niingī, diīnró ji  i  sé ~jii 

dirty uinimbrī ũʔi  ̃́ri  

red soansé, soanó sõʔãsé ~so’a 

green uimasé, igatsarima jaʔsasé  

yellow yatsasé, buxtiró 

sɨ ̃́rí-rì-sè, 

bòdéá-rì...  

here ató aʔtó  

near yuauré, atoáka pɨʔtó  

there isoapu sõʔõ  

to breathe heditalyo, herikosá ehéribi  se  

to burn . ɨ  hɨ  ̃́pehase  

to think . wãkũsé  

to eat baya, báatse̯̠  baʔasé  

to fall muiriró bɨ ̃́rɨ ̃́keʔase  

to fly uiyū wɨɨsé  

to flow akostoadu, akostaró õʔbã̃́̃́bɨrɨse  

to dig . seʔesé  

to hear teaiya, teroti tɨʔosé  

to cut . dɨtesé  

to swim . baapése  

to see . i  ʔã sé  

to sing batsatsé basasé  

to sit doxia, duxitse̯̠ ̥́  duhisé duhi 

to stand nyakapi dũʔkũsé  

to die . wẽri  sé  

to drink senia, senitsé si  ʔri  sé  

to throw kaingá, doxke̯̠ tse̯̠  dokéose  

to pull buxe̯̠ yá wehéose  
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English Tuyuka 

 K-G 

Terrell 

Malone Chacon 

tongue yeméno ɲe͂̃̀’mε͂̃́ɾ ͂õ̃̀ʰ  

lip e xsérobeto .  

tooth uxp̌i u’pii  

nose ex̯kéa e͂’ke͂ã  

eye kaxp̌éa ka’pea  

ear kamṓp̌ero kãbõ’pero  

head dexp̌ú(u) 

du’pua, 

dɨ’poa  

hair p̌oa .  

hand uamóp̌ama wã’bõpãbã  

leg nix̯ká, (n)yexka ̥́  jι ’͂kãã  

foot de(x̯)p̌ṓp̌ama dɨ’poo  

neck uámea wã’bɨ a͂̃  

belly p̌a ̥́ga ’paaga  

skin kaxseró kase’ro  

bone koá kõ’ã  

blood (n)dī, dī(i) ’dii  

heart yḗrep̌ona .  

water oxkó o’ko  

river (n)dia ’dia  

fire p̌ex̯kámene pe’kabe  

smoke omé u͂’be  

ashes huá dũ’ã  

sky émese ɨ ͂’bɨ ͂kasero  

cloud oxkókuruli u͂be͂bɨrɨ’a  

fog omé u͂’be  

wind uinó 

dɨ ͂’bõ, 

wi ͂’dõ  

sun muhīp̌u abe  

year 

ke má, 

tx̯ix̯ka ̥́ke ma kɨ ͂’bã  

star yaxkoá jõkõãwɨ ͂ʰ  

earth/ground ditá di’ta  

mountain e xtá€ ɨ ͂rɨ ’͂gɨ  

stone exta ̥́(a) ɨ ’͂tã  

salt . ’bõã  

man (human?) e me ̥́  ɨ ’͂bɨ  

husband yémane bã’dɨ  

father paxke ̥́  pa’kɨ  

mother paxkó pa’ko  
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wife yénemo dɨ ’͂bõ  

child uḗmae wι  ’bãgɨ  

dog (n)díeyi ’diaji  

fish uai wa’i  

snake pinó ã’jã  

bird minimaxké bι  dι  bã’kɨ  

egg (n)die di´je  

tree yuxké̥ ke  ju’kɨ  

bark yuxke ̥́(ke )kaxsero kase’ro  

root yuxke ̥́(ke )nexko dɨ ’͂kõ  

seed yuxke ̥́(ke )dexka -pe  

fruit vuxke ̥́(ke )dexka ju’kɨdɨka  

grass ta ̥́  ´taa  

1S ye ̥́  jɨ’ɨ  

2S me ̥́  ’bɨ a͂̃  

1P incl 

māli, maliya, 

māli- ɨ ’͂sã  

1P excl ?? bã’di  

3P ke ̥́a ’kɨ ͂ã  

this ánomania a’ti-  

that iní ‘i-  

big p̌e ̥̯̠́ iriuika pai-  

small p̌e̯̠ ̥́didi̯e ’pee-gã  

long yoa ̥́ liui̯ jo’a  

wide ex̯sa ̥́roga e’sa-  

fat dii ̥́p̌(a)xkage  ɨ’se  

thin kālep̌tiuālike dimãɾĩ-  

short axka ̥́(g)ē(g)ā jo’e  

straight dia ̥́maxke diabã’kɨ  

cold vex̯(t)sea ̥́nī(g)a jɨsɨ’a  

warm ax(i)sea ̥́nī(g)a a’si  

dry boxp̌ṓlo bo’po  

wet púkoa(d)ye  ’puu  

rotten bóakoa(d)ye  ’boa-  

good 

ādyu ̥́ na, āyū(g)ē, 

hḗ- a’ju  

bad yayánia jãjã-  

white buxii ̥́re buti  

black (n)yi ̥́ne ’jι ῖ -͂  

dirty hoēni hu͂ι ’͂rι  

red tsoa ̥́le sõã-  

green tsiméne sɨ ͂be͂-  
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yellow euá e’wɨ  

here anó ã’dõ  

near y(e)ḗp̌(e)to pɨ’togã  

there ṓp̌e  hõ’õ  

to breathe yḗrisā(g)a je’erisã  

to burn tsóai̯ya hɨ  ’ɨ  

to think uaxkóime wã’ku  

to eat ya ̥́ lige já’a  

to fall ya ̥́ lige jã’ã  

to fly ue ̥́ lige wɨ’ɨ  

to flow k(e)xtúai̯i .  

to dig (t)sḗrige koa  

to hear teólige tɨo  

to cut pálige ’taa  

to swim ba ̥́ lige ’báape  

to see iyálige i ͂’jã, ɨ ’͂jã  

to sing baxsálige ba’as  

to sit baxsálige du’i  

to stand noxkúlige du͂’ku  

to die diáko(a)i di’áhõã  

to drink tšīnirige sι d͂ι  

to throw koákoalige ’deeko  

to pull uḗkoi̯ya, uḗkoya we’e  
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Appendix B 

Changes from a Target Vowel 

Kotiri

a 
K-G: IPA Stenzel /i/ /e/ /ʉ/ /u/ /o/ /a/ none 

   0 10 1 2 2 2 2 

lip 

dexsé-rɔ, 

dʌxséː-ro dihse-be’ru  

e--> 

i/d_hse      

hand 

uamóː+muχka, 

uamóː+pama wa ̃̀mṹ-ka ̥́      o-->u/_]   

leg 

de χsó, 

jextxéːke ɲʉ ̥́ t͡ ʃʉ ̥́ -kʉ  ???      

fire 

pxtxá-ka, 

pxtxáː-ka phìt͡ ʃá-ká       

none --> 

i/ph_t͡ ʃ 

ashes nuhá, nʊxhá ni  ̃̀hti  ̥́    

u --> 

i/n_h    

sky mɛ̥́ ː-se, mɛ̥́ ː-sɛ mʉ ̥́ a ̥́ -nṍ  ɛ̥́ -->ʉ ̥́ /_]      

sun sé sʉ̥́ ʉ̥́   

e--> 

ʉ ̥́ /_#      

mount

ain téː-ke thʉ ̥́ -kʉ ̥́   

e--> 

ʉ ̥́ /_] and 

#      

father 

n do-pʰkíː-ro, 

mai pʉ̃̀ hkʉ̥́ -rò  ???      

mothe

r 

n do-pʰkóː-ro, 

jeːpxkó 

phòhkó-

rò~phùhkó-

rò       

none--

>u/ph_h

k 

wife 

nomóː-no, 

jeːnaː-mó na ̃̀mṍ-no ̃̀      

o--> 

a/n_m oo   

child 

nehíː-no-ka, 

jehíː-no-ka 

nihi-no-ka 

LHL  

e--

>i/n_h      

1S jeʌ̥́  jʉ̃̀ ʔʉ̥́   

e--> 

ʉ/_ʉ      

2S mʌé mʉ̃̀ ʔʉ̥́   

e--> 

ʉ/ʉ_      

small maánu-ka  ma ̃̀ ʔnṍ-ka ̃̀     u-->o/_]    

short 

yaua-róː-

ga(hira) yò(a)-érà-rò      

au--

>o/_ 

(root)  

straig

ht pḁxióː-ti-ra pòhtó      

a--

>o/p_ht  

cold jʌxsé-áː-ro jʉ̃̀ hsʉ̥́ -à-rò  

e--> 

ʉ/_]      

to 

burn hʌ̥́ -a h ṹ*   

ʉ̥́ --

>u/_

]     

          

          

Wa'ik

hana K-G Stenzel 
/i/ /e/ /ʉ/ /u/ /o/ /a/ none 
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   4 8 0 5 3 5 0 

tongu

e manó ɲe ̥́ʔme ̥́ -nṍ      

a--

>e/m_n 

(o)  

tooth uxpiː-ri 

ìhpí-dí, 

ìhpí-dí-á    

u--

>i/#_hp

(ii)    

hand umu(x)-ká o ̃̀mṍ-ka ̥́     

u--

>o/#_, 

m_]    

neck uama ̥́ -a w a ̃̀mʉ ̥́ -a ̃̀       

a--

>ʉ ̥́ /m_] 

(a_)  

skin ka(x)sḗ-ro kàʔsá-dó  

e--

>a/as_]      

cloud axkṓro 

o ̃̀ ʔme ̥́ò+kùd

ù     

o--

>u/(k_d)

(d_#)   

sun axsé àhsʉ̥́   

e--

>ʉ/hs_# 

(a_)      

star yapīkoa ɲa ̃̀ ʔpi  ̥́ka ̃̀ a ̃̀      

o--

>a/k_a   

mount

ain ke ̥́me  kʉ ̥́ kʉ ̥́         

stone axta ̥́ -ka ʉ ̃̀ hta ̥́       

a--

>ʉ /#_ht

a  

father to-paxki ̥́-ro pàhkʉ̥́ -dò 

i--

>ʉ/ah

k_]       

bird minix̯ke  mĩnĩkhʉ ̃̀   

e --

>ʉ ̃̀ /k_#      

tree y(i)uxke ̥́ -ke  jùkʉ̥́   

e --

>ʉ/k_]      

bark 

y(i)uxke ̥́+kasē-

ri 

jùhkʉ̥́+kàʔs

è-dò  

e --

>ʉ/k_]      

root nekṓ-li nʉ ̃̀ ʔkṍ  

e --

>ʉ/n_ʔk      

fruit 

y(i)uxkḗ+li-

teká 

jʉ̃̀ sʉ̥́ +àŋʉ ̃̀ jéé

dò        

1S (n)yēe ̥́  jʉ̃̀ ʔʉ̥́   

(e-->ʉ/j_ʔ)e --

>ʉ/ʔ_#     

1P 

incl māli ma ̃̀nṍ~ma ̃̀ li  ̥́ 

i--

>o/l_

#       

small paa-no-a ̥́ (nene) me ̃̀ʔnṍ      

a--

>e/m_ʔ  

long yeua ̥́ -li(nene) jòá-jè    

u--

>o/j_a    

short yeuḗia(nene) jòédó    

u--

>o/j_e    

straig

ht 

(m)b(e )xtó-po-

li ̥́-ka-ne phùtó       
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cold 

yixsea-po-li ̥́-

ka(nene) jʉ̃̀ ʔsʉ̥́ à 

(i--

>ʉ̃̀ /j_

ʔ) 

(e--

>ʉ̃̀ /s_a)      

yello

w tsoa ̥́ -ye èwʉ̥́ -dó        

to 

breath

e hīri+toa ̥́ -ro-ne hédí-ne ̥́  

i--

>e/h_

d       

to 

burn uix̯ia-i̯ya ʉ ̃̀ h a ̥́     

u--

>ʉ ̃̀ /#_(a

spir)    

to 

think ōaxkṓē-te-re w a ̃̀ hkṹ     

oe--

>u/k_]   

to fly ué̥ a-re wʉ̥́ ʉ̥́ -kàʔà      

a--

>ʉ/w_]  

to 

hear te aú-re tʉ̃̀ ʔó        

 

Changes toward a Target Vowel 

Kotiria K-G: IPA Stenzel /i/ /e/ /ʉ/ /u/ /o/ /a/ 

    3 2 8 3 3 1 

lip 

dexsé-rɔ, 

dʌxséː-ro dihse-be’ru 

e--> 

i/d_hse       

hand 

uamóː+muχk

a, 

uamóː+pama wa ̃̀mṹ-ka ̥́     o-->u/_]   

leg 

de χsó, 

jextxéːke ɲʉ ̥́ t͡ ʃʉ ̥́ -kʉ   ???    

fire 

pxtxá-ka, 

pxtxáː-ka  phìt͡ ʃá-ká 

none --

> 

i/ph_t͡ ʃ      

ashes nuhá, nʊxhá  ni  ̃̀hti  ̥́ 

u --> 

i/n_h      

sky 

mɛ̥́ː-se, mɛ̥́ː-

sɛ  mʉ ̥́ a ̥́ -nṍ    

ɛ̥́--

>ʉ ̥́ /_]    

sun sé  sʉ̥́ ʉ̥́    

e--> 

ʉ ̥́ /_#    

mounta

in téː-ke  thʉ ̥́ -kʉ ̥́     

e--> 

ʉ ̥́ /_] 

and #    

father 

n do-pʰkíː-ro, 

mai  pʉ̃̀ hkʉ̥́ -rò   ???    

mother 

n do-pʰkóː-ro, 

jeːpxkó 

 phòhkó-

rò~phùhkó-

rò    

none--

>u/ph_h

k   
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wife 

nomóː-no, 

jeːnaː-mó  na ̃̀mṍ-no ̃̀       

o--> 

a/n_m 

oo 

child 

 nehíː-no-ka, 

jehíː-no-ka 

nihi-no-ka 

LHL 

e--

>i/n_h      

1S jeʌ̥́  jʉ̃̀ ʔʉ̥́     

e--> 

ʉ/_ʉ    

2S mʌé   mʉ̃̀ ʔʉ̥́     

e--> 

ʉ/ʉ_    

small maánu-ka   ma ̃̀ʔnṍ-ka ̃̀       

u--

>o/_]  

short 

yaua-róː-

ga(hira) 

yò(a)-érà-

rò      

au--

>o/_ 

(root)  

straight pḁxióː-ti-ra pòhtó      

a--

>o/p_h

t  

cold jʌxsé-áː-ro   jʉ̃̀ hsʉ̥́ -à-rò    

e--> 

ʉ/_]    

to burn hʌ̥́ -a  h ṹ    ʉ̥́ -->u/_]   

         

Wa'ikh

ana K-G Stenzel 
/i/ /e/ /ʉ/ /u/ /o/ /a/ 

    1 3 12 3 4 2 

tongue manó ɲe ̥́ʔme ̥́-nṍ  

a--

>e/

m_n 

(o)     

tooth uxpiː-ri 

ìhpí-dí, 

ìhpí-dí-á 

u--

>i/#_hp

(ii)      

hand umu(x)-ká o ̃̀mṍ-ka ̥́      

u--

>o/#_, 

m_]  

neck uama ̥́ -a  w a ̃̀mʉ ̥́ -a ̃̀     

a--

>ʉ ̥́ /m_] 

(a_)    

skin  ka(x)sḗ-ro  kàʔsá-dó      

e--

>a/as_

] 

cloud  axkṓro 

 

o ̃̀ ʔme ̥́ò+kùd

ù    

o--

>u/(k_d

)(d_#)   
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sun  axsé  àhsʉ̥́    

e--

>ʉ/hs_

# (a_)    

star  yapīkoa  ɲa ̃̀ʔpi  ̥́ka ̃̀a ̃̀       

o--

>a/k_a 

mounta

in  ke ̥́me   kʉ ̥́ kʉ ̥́         

stone  axta ̥́-ka  ʉ ̃̀ hta ̥́    

a--

>ʉ /#_h

ta     

father  to-paxki ̥́-ro  pàhkʉ̥́ -dò   

i--

>ʉ/ahk

_]    

bird  minix̯ke   mĩnĩkhʉ ̃̀    

e --

>ʉ ̃̀ /k_#    

tree  y(i)uxke ̥́-ke   jùkʉ̥́    

e --

>ʉ/k_]    

bark 

 

y(i)uxke ̥́+kas

ē-ri 

jùhkʉ̥́+kàʔs

è-dò   

e --

>ʉ/k_]    

root  nekṓ-li nʉ ̃̀ ʔkṍ   

e --

>ʉ/n_ʔ

k    

fruit 

 y(i)uxkḗ+li-

teká  

jʉ̃̀ sʉ̥́+àŋʉ ̃̀ jé

édò       

1S (n)yēe ̥́   jʉ̃̀ ʔʉ̥́     

(e-->ʉ/j_ʔ)e --

>ʉ/ʔ_#   

1P incl  māli ma ̃̀nṍ~ma ̃̀ li  ̥́     

i--

>o/l_#  

small 

paa-no-

a ̥́(nene) me ̃̀ʔnṍ  

a--

>e/

m_ʔ     

long 

 yeua ̥́ -

li(nene)  jòá-jè      

u--

>o/j_a  

short yeuḗia(nene)  jòédó     

u--

>o/j_e  

straight 

(m)b(e )xtó-

po-li ̥́-ka-ne phùtó    

Ø--

>u/(aspi

r)_t   

cold 

yixsea-po-li ̥́-

ka(nene)  jʉ̃̀ ʔsʉ̥́ à    

(i-->ʉ̃̀ /j_ʔ)(e--

>ʉ̃̀ /s_a)   

yellow tsoa ̥́-ye  èwʉ̥́ -dó       

to 

breathe 

 hīri+toa ̥́-ro-

ne  hédí-ne ̥́   

i--

>e/h

_d     
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to burn uix̯ia-i̯ya  ʉ ̃̀ h a ̥́    

u--

>ʉ ̃̀ /#_(

aspir)    

to think  ōaxkṓē-te-re   w a ̃̀hkṹ     

oe--

>u/k_]   

to fly ué̥ a-re  wʉ̥́ʉ̥́ -kàʔà   

a--

>ʉ/w_]    

to hear  te aú-re  tʉ̃̀ ʔó       

 


