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1. Introduction to Project

This dissertation describes the documentation project of the Mixtepec-Mixtec language*

(MIX) sa’an savi ‘rain language’ using the Text Encoding Initiative, or TEIl (www.tei-c.org) as

the encoding format. The benefits of the outcomes of this work are to: present an account of how
the TEI and related XML technologies can be used as the primary encoding, metadata, and
annotation format for multi-dimensional linguistic projects, including under-resourced
languages; evaluate the current tools, standards and practices used in LD; as well as to create a
body of linguistic resources (LR) for the MIX language and community. Due to the array of
different data and resources produced, this project has components that equally fall within the
fields of: digital humanities (DH), language documentation (LD), language description and
corpus linguistics. Because of this overlapping relevance, over the processes of attempting to
carry out this work in line with best practices in each sub-field, this work has brought to light the
potential, and the need to more concretely identify, discuss, and further bring together the

overlapping interests, technologies, practices and standards relevant to, and used in each.

The primary output of the project is an open source body of reusable and extensible
multimedia language resources including: a multilingual TEI Dictionary, a collection of audio
recordings published and archived on Harvard Dataverse (Bowers, Salazar, and Salazar 2019)?,
and a corpus of texts derived from a combination of spoken language transcriptions and written

language encoded and annotated in TEI, as well as linguistic and lexicographic descriptions and

1 Mixtepec-Mixtec Iso 639-3 [mix]; Glottolog [mixt1425]
2 https://doi.org/10.7910/DVN/BF2VNK



http://www.tei-c.org/
https://doi.org/10.7910/DVN/BF2VNK

analyses of the Mixtepec-Mixtec language®. As MIX is an under-resourced language, the aim has
been to integrate as many of the available resources in the language as possible into the TEI
corpus with a common encoding and annotation scheme, which depending on the source,
requires different degrees of manual work, scripting and the use of digital tools to achieve. The
LR created are in turn being used to further knowledge of all aspects of the language itself within
the fields of linguistics and lexicography allowing for empirical corpus-based grammatical
descriptions and analyses of aspects of the language’s features. However, as will be discussed,
while linguistic analyses and description (section 2) have been produced as a result of this work,
particularly in the form of an analysis of the semantics of body-part terms (Bowers, in press), the
main output, and focus of this dissertation is to describe the structure, sources and contents of the

corpus, archive and dictionary.

In the process of data collection, annotation, and encoding, | have sought to capture
content relevant to every linguistic level from phonetic to semantic and etymological, as well as
potential sub-dialectal and even idiolectal variation. In conjunction with the complexity of the
data, given the maximally broad scope of linguistic and lexicographic research being pursued,
both at present in my own work, as well as in anticipation of future re-use, it is essential to have
a means of organizing all the various components of the languages resources within a dynamic,
flexible and non-software dependent system. Also, given the lack of dictionary resources for the
language?, it is especially important that what is created is reusable and extensible so that it may
continue to evolve, with the possibility of being easily exported or converted to other formats

and made accessible in a user friendly format, with the Mixtec community members in mind.

As the scope of this work is multi-faceted and spans multiple academic fields, over the
course of this work | have encountered important issues from a number of different disciplines,
and have had to continuously find ways to address them in a way that does justice to the

language, the goal of providing a quality output for the Mixtec community, adhering to ethical

3 The GitHub repository (https://github.com/iljackb/Mixtepec_Mixtec) contains the annotated files making up the
corpus and the TEI dictionary.

4 While at the time of submission there is no other dictionary resource for Mixtepec-Mixtec proper, there is a small
dictionary (Galindo Sanchez, 2009) for the Abasolo del Valle variant of Mixtec spoken in the Playa Vicente in state
of Veracruz by a community who migrated in several stages from the 1930’s to the 1950’s from the San Juan
Mixtepec area. This variety is generally accepted to be the same as Mixtepec-Mixtec.
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best practices and finally creating an output that conforms to best practices in digital humanities,

TEI and language documentation.

In pursuit of these goals, TEI was chosen as the format for encoding and annotating the
corpus, born-digital dictionary, and metadata that would best accommodate all of the
aforementioned research goals and desired output. Notably, as will be discussed, in contrast to
the patchwork array of tools and in some cases, tool-dependent data formats for each of the main
components used in language documentation and computational linguistics, using TEI allows for
the entirety of the data to be encoded and annotated in the same format. TEI is widely accepted
in the digital lexicographic community as the de facto standard for the encoding of both retro-
digitized and born-digital dictionaries and is being increasingly used for annotated lexical text
corpora. Additionally, it has extensive metadata related features embedded in each file which
allow for creation of features structures for the linguistic fields, people and places, as well as
linking between linguistic content and related media without having to produce and edit

metadata and content separately.

While TEI is well established and increasingly more widely adopted for projects and
resources dealing with major world languages, particularly those of Europe and North America,
it is far less adopted in projects dealing with indigenous languages. Aside from publications
related to the current project (Bowers, 2015; Bowers and Romary, 2017; 2018a,b; 2019),
Czaykowska-Higgins and Holmes (2013) Czaykowska-Higgins et al. (2014) describe creation of
a TEI dictionary and an interface application from legacy resources for the indigenous language
Moses-Columbia Salish “Nxa?amxcin”. Additionally, of note is the recent Mesolex project (DEL
Grant #HAA-266482-19)° for which a primary output is to collect lexical resources from a
number of Indigenous Meso-American languages (including varieties of Mixtec) and convert
them into a commonly searchable TEI format. A major benefit of the use of TEI in dealing with
an under-resourced language is that it allows for the encoding of documents that can be used
both as an annotated linguistic corpus resource, which (along with simple schemas), can be

simultaneously presentable for human consumption, as well as for researchers in other fields.

5 https://securegrants.neh.gov/publicquery/main.aspx?f=1&gn=HAA-266482-19
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While, as will be discussed, the creation of such flexible multi-purpose resources is at the core of
the mission of digital humanities, it has not traditionally been a major priority for most fields of

linguists.

In some cases, the use of TEI for documentation work has required the use of the markup
vocabulary for new, or less common applications in order to accommodate the particular nuances
of the data. Additionally, it requires the use of different combinations of TElI components and
features which are less often used together, and thus for which there is little to no examples in
the guidelines, nor are there precedented use cases in the literature (one particularly glaring such
omission is interlinear glossed text (IGT). It cannot be denied that at times adopting this
approach, as opposed to other major toolkits such as SIL’s FLEx®, ELAN’, Toolbox8, etc.®., has
been cumbersome, both in the time required to manually annotate, organize contents, to write
conversion scripts and the fact that I am not able to take advantage of many of the user-oriented
output features of the aforementioned tools. However, having taken the time to work out the
various issues benefits, not only this project in mapping out how to accommodate new unique
combinations of features for a non-Indo-European indigenous language, it also has served as a
comprehensive survey of gaps both in the TEI, as well as in the field of data standardization,

interoperability and interchange.

Furthermore, it is hoped that the adoption of TEI for this work, in combination with the
survey of commonly used tools and data formats in LD will contribute to the implementation of
new measures to: increase the usability of TEI for potential future users and projects seeking to
do similar things, both in terms of the development of new tools for non-experts as well as in
setting a precedent that can be emulated; establish a body of scripts and stylesheets to convert

between different data formats, and finally to further the cause of data standards and interchange.

6 https://software.sil.org/fieldworks/
7 https://tla.mpi.nl/tools/tla-tools/elan/
8 https://software.sil.org/toolbox/

9 Though there are certain components of the more commonly adopted toolkits that may seem more user friendly,
there are numerous reasons that these programs were not a good fit for this work. These issues will be discussed in
this dissertation.

10
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In working with under-resourced languages, it is imperative to be able to integrate any
potential contemporary, or historical data source, which can come from wide array of different
digital or analog formats. In order to build the necessary capacity to integrate and processes such
data, the development of toolkits such as GROBID Dictionaries (Khemakhem et al., 2017) is
essential. GROBID Dictionaries scans and processes PDF lexical resources and outputs into a
TEI dictionary. This innovative technology represents a major component of the development of
tools that enable researchers to digitize and create structured dictionary corpora from existing
resources (where existing) (Khemakhem et al., 2017). Moreover, as the tasks and approaches
become more widely adopted, it will hopefully give rise to a demand for the development of ever
more user-friendly software options for carrying out such tasks, and/or the adaptation of existing

software toolkits to enable them.

While | present positive components, outcomes and prospects of this work, | also present
issues in which some aspects of the work, in which my methodological or technological
approach, or the output itself remains to be improved, and about which questions remain to be
addressed moving forward. Finally, this dissertation presents only the groundwork of the
methodological issues and of course the linguistic output. It is my intention that all dimensions of
this work be continued moving forwards, thus herein | present the preliminary results of the

technical and some linguistic components of this project.

2. Introduction to Language

Mixtepec-Mixtec is spoken in the 72 communities, neighborhoods, and colonies
‘colonias’ of the San Juan Mixtepec municipality®. In Mexican government data'!, the language
is referred to as Western-Central Mixtec (mixteco de oeste central); Josserand (1983) classifies

the variety as falling within the Southern Mixteca Baja dialect region'?, bordering on the Mixteca

10 Though not available in any public government source, an unofficial document containing a list of places in the
San Juan Mixtepec municipality and their known inhabitants compiled by SIL researcher Gisela Beckmann can be
found here: https://github.com/iljackb/Mixtepec_Mixtec/blob/master/misc-
sources/Pueblosy%20su%20estatus%20alfabetico.doc (source: Gisela Beckmann, personal communication July,
2020)

1 https://www.inali.gob.mx/clin-inali/html/v_mixteco.html#47

12 The term “dialect region” is used in accordance with the classifications referenced from Josserand (1983). As a
side note, the term “dialect” has traditionally been used to dismissively refer to indigenous languages in Mexico, and

11
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Alta region®® and as a separate dialect branch®4, though it is likely that this classification needs
revision as more varieties (particularly those in the Juxtlahuaca area are documented). Within
Mexico, MIX is also spoken by several thousand speakers living in Baja California, Tlaxiaco,
Santiago Juxtlahuaca, and within the United States by significant populations in California,
particularly around Santa Maria (where the two project collaborators were raised and one still

resides) and Oxnard, Oregon, Florida, and Arkansas.

The number of estimated Mixtec varieties ranges from 52 Ethnologue®® (Simons and
Fennig, 2018) to 81 INALI (2008). As the sources of Ethnologue have traditionally been census
from the Mexican government, INALI is likely the most reliable source'®. Statistics for the
speaker demographics and status of Mixtepec-Mixtec have not been collected since 2000 (with a
census in 2010 that collected information only by language family) which put the number of
speakers at 9,1667. An up-to-date evaluation of its speakers is needed as in there is conflicting
information regarding its endangerment status. According to the ELDP?® the status is

‘Threatened’ whereas according to Ethnologue? its status is ‘Stable’?°,

Based on first hand observations and in discussing the issue with MIX speakers, the
status of ‘Threatened’ is certainly the more accurate, as the combination of the: more widespread
use of Spanish in entertainment, internet, school, as well as the large numbers of MI1X speakers
who live outside of the speech area whose children are not exposed to the language outside the
home, particularly those whose parents speak Spanish or English is observably lowering the

number of new speakers. In addition to the pragmatic/demographic issues, as is the case in many

is considered derogatory. Thus, the term “variety” is generally used when referring to different Mixtec (or other
indigenous) languages.

13 Despite these classifications, | have heard native MIX speakers describe their variety as belonging to Mixteco
Alto grouping.

14 https://glottolog.org/resource/languoid/id/mixt1425 (accessed 2019/12/29)

15 https://www.ethnologue.com/subgroups/mixtec (accessed 2019-08-20)

18 1t should be noted that as of October 2019, Ethnologue is now a paid service to “high-income countries” and thus
access is restricted thus without subscription access, the sources can no longer be checked as to where the numbers
are based on.

7 https://www.ethnologue.com/subgroups/mixtec (accessed 2019-08-20)

18 http://www.endangeredlanguages.com/lang/10531 (accessed 2019-08-20)

19 https://www.ethnologue.com/language/mix_ (accessed 2019-08-20)

20 This discrepancy is particularly curious due to the fact that the ELP page (which gives the status as ‘Threatened’)
cites Ethnologue as the source which gives the status as ‘Vigorous’.

12
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indigenous, post-colonial societies, historically and into the present day, speakers of indigenous
languages have been victims of racism and discrimination in Mexico as well as abroad in

diaspora communities. This, in combination with an attitude that speaking indigenous languages
doesn’t have any benefits, has undoubtedly played a role in influencing some parents to neglect

to pass on the language to their children (Basurto, Hernandez Martinez, and Campbell, in press).

Additionally, children of MIX speakers who live in urban areas are increasingly likely to
only have receptive knowledge of Mixtec as in their everyday lives they interact with people
who may not speak Mixtec, including other indigenous people and thus Spanish becomes the
only practical language of communication. Furthermore, among even those who do speak
Mixtec, there is a situation of diglossia in which their usage of Mixtec is restricted to certain
contextual situations and importantly, topics of discussion. This situation has the effect of
limiting the extent of daily life for which Mixtec has vocabulary; the domains in which Mixtec is
not used then speakers either will use Spanish loanwords or (at least for bilingual speakers) will

switch to Spanish.

2.1 Brief Overview of Mixtepec-Mixtec Language Typology and Features

As the main focus of this dissertation is the language documentation and the particular
approach taken with regard to the technological approach, it is not a major goal herein to provide
a comprehensive linguistic description of the Mixtepec-Mixtec language. The idea is that the
priority has been given to collecting and annotating the materials for both the purpose of
ensuring the resources will be preserved and well documented. However, in this section | provide
a rudimentary description of some of the major features of MIX language, which will provide a
reference for some of the linguistic examples shown herein, both in the corpus and dictionary,
and which will form the basis of a more comprehensive grammar to be elaborated on in the near
future with quantitative evidence from an expanded corpus as well as acoustic evidence from

additional transcribed speech contents.

Note also that Salazar et al. (2020) as part of a field methods course taught by Eric

Campbell at University of California, Santa Barbara (UCSB) is in the process of writing a
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grammar of the language?! with Jeremias Salazar. With this stated, in order to provide some
linguistic context for many of the linguistic features discussed throughout the examples
discussed in this dissertation below I give a concise overview of the MIX language structure and
its most notable features. As the data from fieldwork is transcribed and integrated in the the
corpus, future work will focus on providing corpus-based quantitative analyses of the language

features, including the phonetics and phonology.

2.1.1 Phonological System

Aspects of the phonology of Mixtepec-Mixtec have previously been described by Paster
and Beam de Azcona (2004, 2005); Paster (2005, 2010)%?; as well as Pike and Ibach (1978). This
section gives an overview of some of the basic components of the phonology as described by the
previous authors with some minor differences and additions according to the data observed thus

far in our project®,

Past literature in Mixtecan (Josserand, 1983) as well as MIX (Paster and Beam de
Azcona, 2005) refer to the concept of the “couplet”, which defines the structure of Mixtec lexical
roots. The root shape of Mixtepec-Mixtec according to Paster and Beam de Azcona (2005) must
contain two vowel slots and can comprise of sequences from the following template:
C)CV(C)V.

2.1.1.1 Consonants

Below is a chart of the MIX inventory of simple phones. In the following sub-sections,
these, as well as the set of complex phones (affricates, pre-nasalized and labialized) will be
discussed along with examples, an overview of phonetic variants (where applicable), and their

phonotactic distributions as they occur within the lexical roots.

21 The title of the grammar of Salazar et al. (2020) refers to “Yucunani Mixtepec Mixtec’, as one of my primary
colleagues in this project, Jeremias Salazar (who is from Yucunani), has also been the primary consultant and
collaborator in the UCSB course, and is the main author of that grammar in progress.

22 Note that the consultant for the Paster and Beam de Azcona papers at UC Berkeley is one of the two primary
collaborators, and sources in this project as well.

23 Given that the majority of the spoken language data collected in this project is yet to be processed and transcribed,
future studies of this data will be made possible both from corpus, and acoustic phonetic perspectives, which will
add a much more scientific basis to the understanding of the language’s phonology, and provide more evidence for
some of the areas which still need more study or more concrete evidence.
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Bilabial | Labio- | Alveolar | Post- Palatal | Velar | Labio- | Glottal
dental Alveolar velar
Stop p t k ?
Nasal m n n
Trill r
Tap or Iy
Flap
Liquid I
Fricative v S J
Glide i w

Table 1: Mixtepec-Mixtec simple consonant inventory

2.1.1.1.1 Stops
Mix has four phonologically distinct stops: /p/, /t/, Ik/ and /?/. The voiced bilabial stop /p/

is relatively rare and is only found in loanwords e.g. pain ‘shall’, from Spanish pafio (Paster and
Beam de Azcona, 2005), and paa (from Spanish padre) ‘father’. The alveolar /t/ and velar /k/
stops can occur as syllabic onsets in word-initial, or word-medial context, and the alveolar stop is
always articulated with a dental quality. The glottal stop never occurs word-initially, and most
commonly occurs as an onset word-medially. Additionally, the glottal stop can also occur in
word internal coda position, which is the only consonant that can occur outside of a syllabic
onset. Voicing in stops is in non-contrastive?*, with the exception of /p/ ~ /b/, the former of

which is rare ,and occurs in the context of loanwords, and the later which is a co-variant of /v/.

phone orthography | phonetic forms examples

Ip/ p [p] [p&i] pain ‘skirt’ (loanword from Spanish
pario (Paster and Beam de Azcona 2005)
[péa] paa ‘father’ (loanword from Spanish
padre)

It/ t [t] [tAd] taan ‘earthquake’

[titsT] titsi “belly”

2 The lack of phonological contrast of voice in MIX is reflected in the Spanish spoken by native Mixtec speakers, in
which it is common to ambiguate the pronunciation of the words cuando ‘when’ and cuanto ‘how much’.
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I/ k [K] ~ [y] [kaa] kaa ‘metal’

[k&] ~ [k&] ~ [y4] ka (demonstrative particle)
[JYaki] xchaki ‘brain’

12/ ' [?] [k4?a] ka’an ‘speak’

[t6?15] to’lo ‘rooster’

[ja?vi] ya’vi ‘plaza’

Table 2: Mixtepec-Mixtec stop inventory and examples

Note that both Pike and Ibach (1978), and Paster and Beam de Azcona (2005) also
include the voiced velar stop /g/ as a separate phone from the voiceless /k/. | do not share this
view, as the only context in which this phonetic form appears is in the context of its prenasalized
form, thus the conditioning environment is parallel to the appearance of the voiced alveolar stop
[d]; specifically, it is the result of Post-nasal Voicing Assimilation as described by Paster and
Beam de Azcona (2005).

Another variant of the /k/ is sometimes pronounced as [y], though this is largely limited
to the context of the demonstrative particle ka (most commonly pronounced as [k4]), and the
marker of first person plural inclusive ko (most commonly pronounced as [ké]). These particles
are exclusively placed following lexical items and phrases they modify and thus, given that
lexical items in MIX almost exclusively end in vowels, this variation is likely due to a

combination of a processes of intervocalic voicing > [k], then lenition and spirantization > [y].

2.1.1.1.2 Nasals
MIX has three phonologically distinct nasals: /m/, /n/, n/. Each nasal can occur in word-

initial or word-medial onset context.

phone orthography | phonetic forms examples

/m/ m [m] [ma?a] ma’a racoon’

[kami] kumi ‘four’

In/ n [n] [nani] nani ‘name’

[tind] tina ‘dog’

n/ fi [n] [nani] Aani ‘brother’, ‘kindsman’
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[indi] ifiu ‘six’

Table 3: Mixtepec-Mixtec nasal consonant inventory and examples

Note that the velar nasal [n] is present in the language only as a conditioned variant in the
context of the prenasalized velar stop /nk/, which is a result of Nasal Place Assimilation

(discussed below in section 2.1.1.1.7).

2.1.1.1.3 Liquids, Trills, Taps and Flaps
The liquid /1/ occurs as a syllabic onset in word-initial and word-medial contexts.

Likewise, the flap /¢/ is found in some native words, as well as in Spanish loanwords; it can
occur as a syllabic onset in word-initial and word-medial contexts. The trill /r/ primarily appears
in loanwords, but can also be found in some native onomonapeia words as well. Both the tap and

the flap are relatively rare in MIX.

phone | orthography | phonetic forms examples
n I (1] [laa] luu ‘small’
[sald] sulu ‘child’

[t6?16] to’lo ‘rooster’

It/ r [c] [ra] PRON.3SG.MASC.FORM

[sara] sara ‘then’

Irl re [r] [karu] karru ‘car’ (loanword from Spanish
carro)
[tiri] tirri ‘bumble bee’ (ONnomatopoeia based

on buzzing sound)

Table 4: Mixtepec-Mixtec liquid, tap and flap inventory and examples

2.1.1.1.4 Fricatives
There are three fricatives: /v/, /s/, /[/, all of them can occur word-initially and as the onset

of a word-medial syllable. In line with Paster and Beam de Azcona (2005), the labio-dental
fricative /v/ is freely variable in each of these contexts with the voiced-bilabial stop [b] and the
bilabial fricative /B/. In Spanish loanwords ending with alveolar fricatives [s], the post-alveolar

fricative /[/ also appears in offset position.
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Paster and Beam de Azcona (2005) suggest that the variation of the labial /v/ between [v]

~ [B] ~ [b] is most common word medially, in particular following glottal stops, and that word-

initially the labio-dental fricative form [v] is maintained. Based on observation in our data, this

does not seem to be the case as there are numerous examples of this variation in word-onsets (see

Table 5).
phone orthography | phonetic forms examples
v/ Vv [V~ [B]~[b] | [vilu]~ [Bila] vilu ‘cat’
[viko] ~ [Biko] ~ [viko] viko ‘cloud’
[savi] savi rain’
/sl S [s] [sa?a] sa’an ‘language’
[koso] koso ‘azde’
/f/ X U [fini] Xini ‘head’
[ndufi] ntuxi ‘honey’
[16n1f] lonix ‘monday’ (from Spanish
lunes)
Table 5: Mixtepec-Mixtec fricative inventory and examples
2.1.1.1.5 Glides

The palatal glide /j/ mostly occurs in word-initial contexts, however it can be found in a

few lexical items in medial position, mostly in items which are clearly products of derivation or

compounding. The alveo-velar glide /w/ is most commonly present independently from its

typical labial offset usage in certain variant pronunciations of the root kue [kv&] (plural marking

particle) in which the initial stop is deleted, and only the /w/ is left as the onset. Additionally, the

/wl is also present in loanwords from Spanish. There is one item identified so far yeua ‘female

horse’ that has an alveo-velar glide in a contexts other than the two aforementioned.

phone | orthography | phonetic forms examples
ljl y [i1 [ja4] yaa ‘tongue’
[kujay1] kuyachi ‘to approach’ (derived from inchoative
prefix ku- and adpostition yachi ‘near’)
Iwl -u- ~[w] [wé] (plural marker), PRON.1PL.EXCL (variant of [k™&])
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[jéwa] yeua ‘female horse’

[hwa4] ~ [wai] ‘Juan’ (Spanish name)

Table 6: Mixtepec-Mixtec glide inventory and examples

2.1.1.1.6 Affricates
MIX has four basic affricates: /st/, /ts/, /{1, Isk/. In each of these voicing is also non-

contrastive. Whereas /st/ and /sk/ only appear in word-initial position (with the exception that
/sk/ can appear word-medially in Spanish loanwords); /ts/ and /47 occur in both word-initial, and
word-medial syllabic onsets. The alveolar stop-fricative affricate /ts/ is often voiced in word-

medial (intervocalic) positions and less regularly voiced in word-initial context.

phone | orthography | phonetic forms examples

Ist/ st [st] [stiki] stiki ‘bull’
[méstri] mestru ‘zeacher’ (loanword from Spanish
‘maestro’)

fts/ ts [tz] ~ [ts] ~ [tz] | [tsa?a] tsa’a foot’
[ntzitsi] ~ [ntzitzi] ntsitsi ‘wing’

1/ ch (4] ~ [d3] [tik~ii] chikuii ‘water
[kagi] kachi ‘cotton’

Isk/ sk [sk] [skéta] sketa ‘1 run’

[g[(ﬁ?ﬁ] skaka ‘interpret’

Table 7: Mixtepec-Mixtec affricate inventory and examples

2.1.1.1.7 Prenasalized phones
MIX has five distinct prenasalized phones: /mp/, /nt/, Ink/, Ints/, Inff/. These clusters

primarily occur in word-initial position, but /nt/, /nts/ and /ngf/ less commonly occur medially,
most often where they have undergone a process of derivation in which a derivational prefix
assumes word-initial position (for discussion, see section 2.1.8), or in lexical items which have
undergone historic compounding processes. The bilabial pre-nasal /mp/ is rare, and thus far, has

only been observed in the single lexical item mpaa ‘compadre’.

As discussed by Paster and Beam de Azcona (2005), there are two Assimilation processes

visible in MIX prenasals. First, the prenasalized stops and affricates are voiced as a result of
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Post-Nasal VVoicing Assimilation, e.g. /nt/ is realized as [nd], and /ng/ is realized as [nds], etc.
Note however that /mp/ is the exception to this (possibly because the voiced bilabial stop [b] is
part of the phonological space of the phone /v/). The second Assimilation process is Nasal Place
Assimilation, specifically, the place of articulation of the pre-nasals are non-contrastive, and they
assimilate to that of the following consonant, e.g.: /nk/ is realized as [nk], /nts/ is often realized
as [ntz], etc. The prenasalized velars /nk/ vary in their pronunciation between a full velar nasal
[n] and a nasalized close vowel [i], some of this variation is reflected in the orthography with

some lexical items containing the in and others nk (see Table 8 below).

phone orthography phonetic forms examples
nt/ nt [nd] ~ [nt] [nda?a] nta’a ‘hand’
[kondo] konto ‘knee’
Ink/ ink (or) nk [ik] ~ [nk] [inkaa] ~ [pkaa] inkaa ‘to be located’
[nk6jo] Nkoyo ‘Mexico’
Inp/ mp [mp] [mpaa] mpaa ‘compadre’
Ints/ nts [ntz] ~ [nts] ~ [ngz] | [ntzitsi] ntsitsi ‘wing”

[kiitsa?nd]* kuntsa’nu ‘governor’ ‘king’,
queen’

Ing/ nch [ndz] ~ [nY] [ndsii] nchii ‘where’

[nikandsii] nikanchii ‘sun’

Table 8: Mixtepec-Mixtec prenasalized consonant inventory and examples

The sequence /nts/ is most frequently observed with /a/ and /i/, e.g. ntsi- and ntsa-, and
primarily only in word-onset contexts, with certain exception being where an inflectional prefix
is added to a verb, or where a derivational prefix is added to a lexical item e.g. kuntsa'nu is either
a compound or a derivation and seems likely to be comprised of: the stem tsa 'nu ‘elder’ and a
segment kun-, which may potentially be either a reduced form of the potential copula kuu, or the

second inchoative prefix ku-2°.

25 | am not sure of the first tone on the noun kuntsa 'nu because | have only observed it in written texts, thus | have
included no tone diacritic on the first vowel. | can be highly confident of the rest of the tones because of the
extensive number of observations of the lexical root zsa 'nu [tsa?nd] ‘elder’.

% |t js not clear however where the nasal kun- in kunzsa nu may have come from given that neither of these prefixes
are nasalized. The potential prefix ki- may be nasalized as kin- [kii] when preceeding an onset nasal but this doesn’t
apply here.This could be an indication this is neither the potential copula, or the inchoative prefix. This merits
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2.1.1.1.8 Prespirantized phones
There are two regularly occurring pre-spirantized phones in MIX: /sn/ and /syf/, which

often occur in causative verbs (see section 2.1.8), and only appear in word-initial position?’. In
each of these clusters, there is a tendency for the [s] to vary with the post-alveolar [[].
Additionally, in the case of the prespirantized nasal /sn/, the nasal place of articulation may vary

between the alveolar [n] and palatal [n].

phone | orthography | phonetic forms examples
Isn/ Xn [sn]~ [n] ~ [[n] | [fniibiko] ~ [sniibiks] ~ [spibika] Xnubiko ‘San Juan
Mixtepec’
Isy/ xch [s41 ~ [4] [s§6?20] ~ [[§6?5] xcho’o ‘chop’

Table 9: Mixtepec-Mixtec prespirantized consonant inventory and examples

There is one lexical item in which there is a prespirantized velar stop /[k/, xkama
[Jkama]?® which is a loanword from either Spanish jicama, or possibly Nahuatl®® xicamat; in
whichever case, the vowel in the initial syllable was reduced and deleted, leaving just the
prespirantized velar stop [{k]. Thus, the historical and phonological processes that lead to /sn/

and /syf/, and that lead to /fk/ are completely unrelated.

2.1.1.1.9 Labialized phones
There are three labialized phones in MIX: /kv/, Ink¥/, /sk¥/. All appear in word-initial

onset positions, and only /k*/ appears in word medial contents.

phone orthography phonetic forms examples

k> ku [k*] ~ [v] ~ [w] [kva?d] kua’a ‘sister’

[fikvii] chikuii ‘water’

Ink/ nku [ng“] [kiT] nkuii fox”

further investigation. However, the important point of emphasis here is the fact that the only instances of /nts/ in
word-internal contexts are as a result of compounding, derivational or other inflectional processes.

27 As will other complex phones, the only way that pre-spirantized phones may occur word-internally is where there
is a process of inflection or derivation, none have been observed in word-internal context as a result of
compounding.

28 | am not sure of the first tone of xkama [fkama], thus | have left it without a tonal diacritic.

29 \Whether the item was borrowed directly from Nahuatl into Mixtec, or was borrowed via Spanish, the origin of the
item is Nahuatl (see: https://nahuatl.uoregon.edu/content/xicamatl).
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skv/ sku [sk¥] [skva?a] skua’a ‘to study’,

‘learn’

Table 10: Mixtepec-Mixtec labialized consonants and examples

The sequence [k*] has two main variants. The first is in the word kue [k*€], the plural
marker, as well as in compounds containing this particle; herein it is sometimes reduced through
lenition and deletion to [we]. In the second, sequences of [k~] may be realized as [v]*’: e.g. kui,

can be observed as [vi]; takua [takva] ‘because’ is sometimes observed as tava [tava].

2.1.1.1.10 Intervocalic sonorant gemmination
Intervocalic sonorants are lengthened in certain (though not all) lexical roots (Paster and

Beam de Azcona, 2005). In contrast to vowels however, consonant length in MIX is non-

contrastive. Table 11 shows a list of several examples from both Paster and Beam de Azcona
(2005) and that also have been observed in our transcribed data. For this, the aforementioned
authors posit a rule of Sonorant Gemmination which states that a mora is linked to the medial

sonorant in intervocalic contexts.

orthography | IPA transcription gloss
ana [an:a] ‘heart’
kufiu [kan:d] ‘body’
ifiu [in:ti] ‘six’
kumi [kum:i] ‘four’
kolo [kol:6] ‘male turkey’
uni [un:i] ‘three’

Table 11: Examples of intervocalic sonorant lengthening

While this is certainly an observed phenomenon, it occurs irregularly and there are many

observed instances of these same lexical items, as well as other intervocalic sonorants that are

30 There are two different lexical items that are spelled kui and both dislay this variation; one is the potential copula
inflected for third person kuu + -i, and the other is the third person general pronoun (see section 2.1.3).

31 Note that the tones are not yet determined for either of these items and thus the IPA has no tonal diacritics. Also,
the variant ‘tava’ has only been found in booklets published by SIL and has not been observed in speech from
Yucunany speakers, or in any of the (as of yet) transcribed speech from speakers from other towns.
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not lengthened. Thus, it may be better to refer to this as a tendency rather than a rigid, formal

rule.

2.1.1.2 Vowels

As described by Paster and Beam de Azcona (2005) and Pike and Ibach (1978), the MIX
systems has five vowel places: /i/, /e/, lal, lul, lo/. The high close front, and open central vowels:
i/, lul and /a/ are the most frequent, while the close-mid vowels /e/ and /o/ occur much less
frequently; all vowels have contrastive simple and long oral, and nasalized forms. Tables 12 and

13 show the inventories of MIX oral and nasalized vowels respectively.

Front Central Back

Close i i u o uw

Close-Mid e e o o
Open a a:

Table 12: Mixtepec-Mixtec inventory of oral vowels

Front Central Back

Close i i TR

Close-Mid € ¢& o o
Open a a

Table 13: Mixtepec-Mixtec inventory of nasalized vowels

Long vowels most commonly only occur in syllabic/word-initial context in which they
make up the entire lexical item or in which they are preceded by an onset consonant®?, e.g. VV or
CVV. Exceptions to this can be found in items which are the result of compounding: e.g.
[nikandsti] nikanchii ‘sun’ (/ni/ + /kaa/ ‘to get up’, ‘climb’ + /ndzTi/ ‘to shine”)33; however, the
components of some apparent compounds such as [tikvii] chikuii ‘water’ (/fi/ + /kvii/) do not

have any obvious semantic meaning that would be relevant to the whole meaning.

32 | include complex consonants in this CVV classification, e.g. /nt/, /k*/, /nfl, etc.
33 The component of nikanchii ‘sun’ /ni/ seems to be the completive prefix, however it is not clear how this would
contribute to the meaning. It is possible this portion could come from another, yet unrecognized historical lexical

source.
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According to Paster and Beam de Azcona (2005), M1X has no phonological diphthongs
with the exception of loanwords from Spanish (e.g. [p4i] pain ‘skirt’), and where there are
adjacent non-identical vowels, they belong to different syllables. There are a few instances of /ai/
and /io/ in lexical roots that do not seem to be loanwords (at least from Spanish) e.g. [#ai] chai
‘chair’; [sk+ia] Skuia ‘Santiago Juxtlahuaca’; [ts10] tsio ‘side’; [f16] xio “dress’, “skirt’; [k*4i]
kuai ‘male horse’. These can vary in pronunciation however, sometimes there is a partial or full
epenthetic palatal glide [j] ~['] that unsystematically occurs between the two vowels, e.g. it is

[skvia] Skuia ‘Santiago Juxtlahuaca’; [ts1i0] tsio ‘side’.

2.1.1.2.1 Close front vowels
MIX has a large number of lexical items that are comprised of long nasal and/or oral

close-front vowels that are minimal pairs based on tone.

phone orthography | phonetic forms examples
fil i [i] [tni] ini ‘inside’
fiz/ ii [i:] [ii] i ‘husband’

[ii]ii ‘sacred’

1l in 1] [ti?T] ti’in ‘rat’

[ii] iin ‘salt’

i/ iin [i1] [ii] fin ‘hail’

1] in ‘one’

[1] iin ‘nine’

[{i]iin ‘skin’, “leather’

Table 14: Mixtepec-Mixtec close front vowels

2.1.1.2.2 Close back rounded vowels
The short, oral close back vowel /u/ can occur in onset or offset position, whereas the

long oral /u:/ is only observed as offsets. The short nasal /ii/ is only phonologically contrastive in
offsets but may appear in other positions as a result of passive nasalization spreading (see section
2.1.1.2.7). The long nasal /t:/ also overwhelmingly occurs as an offset, but there is (at least) one

exception in which it makes up the entire lexical item, e.g. uun ‘yes’.
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phone orthography | phonetic forms examples

u/ u [u] [und] una ‘eight’
[j4ja] yuyu ‘dew’

lu:/ uu [u:] [kaa] kuu ‘be’ (potential copula)
fa/ un [0] [tvzé?ﬁ] tsa’un fifteen’
fa:/ uun [a:] [Ga] uun ‘yes’

[ki3d] kuun ‘%o fall’

Table 15: Mixtepec-Mixtec close back rounded vowels

2.1.1.2.3 Close-mid front vowels
The close-mid front vowel forms /e/, /e:/, [&/ and /&:/ are the least frequent of all vowel

places in MIX. There are no observed instances of a lexical item (other than Spanish loanwords)
beginning with close-mid front vowels in MIX, and they only occur following a consonant in
syllabic offsets. The lexical item ke ’en ‘several’ is thus far the only known instance of a short

nasalized /&/.

phone orthography | phonetic forms examples
lel e [e] ~ [e] [se?e] ~ [se?€] se’e ‘offspring’, ‘child’
le:/ ee [e]~[e] [mEé] mee ‘very’
/&/ en [€] [ké?&] ke’en ‘several’
[&:/ een [€] [x&€] xeen ‘sharp’, ‘dangerous’

Table 16: Mixtepec-Mixtec close-mid front vowels

2.1.1.2.4 Close-mid back vowels
As mentioned, the set of close-mid back vowels in MI1X comprises of /o/, /o:/, /6/, and the

long nasalized phone /6:/. The short oral vowel /o/ is the only form to appear in word-initial
position. The long nasalized form /6:/ has only been observed a small number of items in which a
lexical root with long nasalized close back rounded root vowel /ii:/ is inflected for first person

plural inclusive®.

34 Note that this process of replacing the root vowels with long close-mid rounded vowels inflect for 1% person plural
inclusive is not prototypical of that inflection, as it predominantly marked with either a pronoun/enclitic (-ké, y4d),
or as a single moraic close-mid back rounded vowel (-o [6], -on [5] or [8]) which assimilates to root nasalization,
e.g. nti’i ‘all’ > nti’o ‘all of us’ (see section 2.1.3 below for more information on person marking). This phenomena
will be further investigated and discussed in future studies when more data is available.
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phone orthography | phonetic forms examples

fol 0 [0] [0ko] oko ‘twenty’
[s0?6] soko ‘ear’
lo:/ 00 [0:] [k60] koo ‘snake’
16/ on [6] [n4k5?6] nako’on “let’s (incl) go’
16:/ oon [0:] [n86] fioo “our (incl) town, village’

(possessive of [piii] ‘town, village’)
[sa485] sachoon ‘we (incl) work’
(Iplincl inflection of [satfut] ‘work’)

Table 17: Mixtepec-Mixtec close-mid back vowels

2.1.1.2.5 Open Central vowels
The MIX system has long and short, as well as nasal and oral open central vowels. Thus

far, there are only two lexical items observed that are made up of just a single short vowel, both
are grammatical in function, and are comprised of the open central oral vowel /a/: the particle a

[a]*®, which occurs in sentence-initial position indicating a yes-no question, and the conjunction

ala] ‘or’.
phone | orthography | phonetic forms examples

fal a [a] [a] a (sentence initial yes-no question particle)
[a] a ‘or’
[ma?a] ma’a ‘racoon’

fa:/ aa [a] [kaa] kaa ‘metal’

1a/ an [4] [4?4] a’an ‘no’

1a:/ aan [a] [4d] aan ‘yes’

Table 18: Mixtepec-Mixtec open central vowels

2.1.1.2.6 Vowel Harmony
As mentioned briefly by Paster and Beam de Azcona (2005), a majority of

monomorphemic lexical roots are comprised of multiple instances of the same vowel place,

35 | have posited a mid tone on the question particle [a] as this is seemingly the most common realization, but in the
tokens in this collection, it seems to vary, and could potentially be low.
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which is a result of historical processes and is not a synchronic phonological function. In the vast

majority of these items, the harmonized vowels are separated by stops and nasal consonants.

Vowel Combinations

examples

Close Front

[ti?7] ti’in “rat’
[ini] ini ‘inside’

[kit] kiti ‘animal’, ‘horse’

[ndi?i] nti’i ‘everything’, everyone’

Close-Mid Front

[sé?€] se’e ‘offspring’
[veé?E] ve’e ‘house’

[ké?8] ke’en ‘several’

Open Central

[m&?a] ma’a ‘racoon’
[4?3] a’an ‘no’

[nda?a] nta’a ‘hand’

Close Back Rounded

[ku?u] ku’u ‘woman’s sister’

[chii?{i] chu’un ‘spider’

[ju?d] yu'u ‘mouth’

Close-Mid Back Rounded

[0kd] oko ‘twenty’
[s0?6] so’0 ‘ear’

[jo6?6] to’o ‘rope’

Table 19: Lexical roots displaying vowel harmony

2.1.1.2.7 Passive Nasalization

As discussed by Pike and Ibach (1978) and Paster and Beam de Azcona (2005), it is
common to see non-contrastive nasalization on certain vowels, most often following a nasal

consonant (progressive nasalization), but in some cases preceding a nasal (regressive

nasalization). In the context of nasal consonants, there is no phonological contrast between nasal

and oral vowels. Additionally, in couplets (e.g. words with CVCV or VCV), passive nasalization

usually occurs in both syllables or neither, and only rarely in one. In the small number of cases

where only one syllable is nasalized, it is the second syllable (Paster and Beam de Azcona,

2005).
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Table 20 shows examples of lexical items that typically display such non-contrastive
nasalization, and Table 21 shows examples in which items with similar or identical sequences of
vowels and nasals that do not regularly undergo passive nasalization®. Though it remains to be
further systematically studied, it appears that passive nasalization may be more common with

post-nasal back rounded vowels, and with palatal nasal consonants.

orthography IPA gloss
nuu [niid] ‘face’
ifiu [in:d] ‘six’
tsanu [tzand] ‘brother’s wife’
fiuma [ntima] ‘wax’
kufiu [kiind] ‘meat’, ‘muscle’

Table 20: Examples of items with non-contrastive nasalization

orthography IPA gloss
naa [naa] ‘carry’
uni [Un:i] ‘three’
tina [tina] ‘dog’
nama [namé] ‘soap’
koni [koni] ‘female turkey’

Table 21: Examples of items not displaying passive nasalization

2.1.1.2.8 Passive Glottalization
Also attested by Paster and Beam de Azcona (2005) is the fact that in the context of

intervocalic glottals, vowels may be realized as creaky voiced variants, e.g. a (generic) V?V
sequence may be realized as VV. This process also may occur in combination with nasalized
vowels, e.g. V2V may be realized as V2V or VV.

% | use the orthography as a reference to compare with the commonly realized phonological forms as it was
developed by native speakers, and their spelling conventions should be considered an indication of their judgements
of the given word forms.
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2.1.1.3 Tones

MIX is a tonal language with three tone levels (low, mid, high), as well as a rising and
falling tones which can occur on a single mora and can combine in the context of bimoraic long
vowels to create different sequences of global tone patterns®’. Included in Table 22 below are

examples of low, mid and high tones, as well as rising and falling tones in lexical items.

Tones examples

Low [suth] sutu ‘priest’

[Oko] oko ‘twenty’

Mid [ve?€] ve’e ‘house’

[jay1] yachi ‘near’

High [koni] koni ‘female turkey’

[1641] lochi vulture’

Rising [j0s0] y6so ‘metate’

[jos6] yoso ‘(grassy) plain’
[tina] tina ‘dog’

[utt] yuti ‘sand’

[tinana] tinana ‘tomato’

Falling [sukd] suku ‘high’
[koto] koto ‘sarape’
[a?4] a’an no’
[sa?va] sa’va frog’

[sa?mdi] sa’ma ‘clothes’

Table 22: Mixtepec-Mixtec basic tones with examples

Rising tones are much more commonly observed in the single moraic context than falling
tones. It should be noted that Paster and Beam de Azcona (2005), Pastor (2004), and Pike and
Ibach (1978) describe both single moraic and bimoraic contours as a series of level tones, and do

37 A full inventory of the possible tone level combinations over VV spans is still being studied at present. Thus, it is
possible that instances of additional contour combinations may be found, or that some of those described herein may
require revision. Further descriptions based on observations of transcribed speech will be published in future stages
of this project. Note also that recordings and notes created in the Salazar et al. (2020) project at University of
California at Santa Barbara were also consulted for determining certain tones in lexical items for which there was
previously no, or few quality recordings.

29



not distinguish simple rising and falling tones occurring on a single mora as distinct
phonological units. In certain conditioning contexts, high and rising as well as low and falling

tones are interchangeable and non-contrastive.

A primary reason falling and rising are treated herein as distinct phonological tones (as
opposed to a sequence of specific tone levels as in previous studies), is that there are no known
instances of two lexical roots whose only distinction is the difference between the onset and
offset tone level in a rising or falling contour occurring in a single mora (e.g. *CVCV and
*CVCV are both assumed to be phonologically equal to CVCV). Thus, the specific tonal onset
or offset level on a single mora does not seem to be minimally contrastive, and the basis for these

phonological tones is simply their upward or downward FO contour.

Over the course of bimoraic (long) vowels (CVV or VV syllables), nearly every
sequential combination of the three level tones has been observed, however there does not seem
to be any contrast between Low High V'V patterns®® and Low Rising (see Table 24)%. These
combined sequences result in long level tones and various global falling and rising tone contours
where the onset and offset tones differ®. Examples of each combination of level tones are shown
below in Table 23.

38 There is an acoustic difference between a low rising and what would be a low high, which is the degree of the
upward slope (FO pitch increase) is much steeper in combinations involving a rising tone rather than a simple
upward slope between two level tones (such as that which occurs on a low mid, or mid high VV sequence).

39 It has been shown by Ohala (1978) and Ohala and Ewen (1973) that it takes longer to produce a pitch increase
than decrease (e.g. to produce the contours required for low high or low rising tones). Additionally, citing these
studies, Silverman (2003) has shown that there can be diachronic effects to a language’s tonological inventory
resulting from function interactions of such phonetic factors, and notably, that there are unique patterns and
physiological pressures observable in rising tones. While the pattern in M1X is not specifically mentioned in the
Silverman (2003) study, the phonetic bases for these works may offer an avenue for understanding how diachronic
and phonetic factors may be relevant to the idiosynchracy in this gap in the tone distribution patterning, i.e. given
the physiological requirements to produce a low high and low rising tone contour, the signals produced may not
have been salient enough to remain distinct phonological tone patterns, which could have lead them to merge into
one single pattern, e.g. low rising.

40 The distinction between a falling or rising tone and a sequence of two distinct level tones is determined by the
degree with which a given tone contour ascends or descends within the space of a single mora. Future studies will
present an extensive acoustic and quantitative basis for this classification.
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Tones examples

Low Low [fid] chuun ‘star’
[ntdd] ntaa ‘flat’, ‘truth’

[if]iin ‘nine’

Low Mid [vee] vee ‘heavy’
[faa] chaa ‘man’

[kaa] kaa ‘metal’

Mid Low [nGd] Auu ‘town’, “village’
[y00] yoo ‘cup, drinking vessel’

[saa] saa ‘bird’

Mid Mid [ii] in ‘one’ or (indefinite determiner)

[[aa] luu ‘small’

Mid High [m&é] mee ‘very’

[kveé] kuee ‘not™

High Low [tai] chai ‘chair’

[mpéa] mpaa ‘god-father (of son)’, ‘compadre’

High Mid [{i] iin ‘%o exist’, ‘there is’

[kv¥it] kuii clear’

High High [ii] fin “hail’
[ndz4a] nchaa ‘blue’

Table 23: Combinations of level tones on CVV couplets

Table 24 below shows examples of combinations of level tones with falling and rising

tones observed thus far.

1 The lexical item kue [k¥&é] ‘not’ is often reduced in length in fast, or casual speech and in these cases the tone is
often realized simply as high [k*€é] or rising [kv€].
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Tones examples

Low Rising [x&&] xeen ‘sharp’, ‘dangerous’
[ii] iin ‘salt’

[ii] ii ‘sacred’

[niill] nuu “face’

[nai] naa ‘to end’

Mid Rising [vii] vii ‘pretty’, ‘healthy looking’

[nad] naa ‘dark’

High Rising [kvii] kuii ‘green’
[k¥ii] kuiin ‘narrow’
[ii] §i ‘husband’

[if] iin “skin’

Low Falling [fi6] xio ‘dress’, ‘skirt’

[kvaa] kua ‘about’, ‘approximately’

High Falling [p4a] paa ‘father’ (loanword from Spanish padre [ 'pa.dre])
[hwaa] ‘Juan’ (loanword from Spanish Juan ['hwan])
[kwéaa] kuaa ‘blind’

[kvaa] kuaan ‘yellow’

[nda] nda ‘to carry’

Rising Mid [tzda] tsaa new’

[nkiT] nkuii ‘fox”

Falling Mid [tA] taan ‘earthquake’

Table 24: Global multi-level tone patterns on CVV couplets

Of the two CVV items identified as the pattern high mid low by Paster and Beam de
Azcona (2005) and Pastor (2004) ([paa] paa father’ and [hwa4] ‘Juan’) both are Spanish
loanwords and the tone pattern adopted in the Mixtec forms reflects the Spanish stress pattern. In
these cases, the original stress on the first vowel, in M1X becomes a long bimoraic vowel with

the stress (high tone) on the first mora, and a falling tone on the final mora. In Table 24, these are
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represented as High Falling. Note that the non-stressed portion of Spanish loanwords shows a
tendency for deletion in MIX, and that word-final nasal consonants are deleted and the preceding

vowels are nasalized.

In this section, | have discussed only tones that occur on a single vowel, and those
sequences that occur on long vowels in a single syllable (e.g. VV or CVV), and have not sought
to provide a full inventory of tone melodies that occur over the course of multisyllabic lexical
roots (e.g. CVCV, VCVV, CVCVCV, etc.). Additionally, issues of tone sandhi, and a full
examination of the role of lexical tone in MIX morphology will also be further examined in the a

more comprehensive presentation of the MIX linguistic system.

2.1.2 Basics of Information Structure

Syntactically, like other Mixtecan languages, MIX is an VSO language examples (1)-(3),
though this can be changed in the context of pragmatic focus shifts such as in interrogatives (ex.
4), responses to WH questions (ex. 5), emphatic statements (ex. 6). Also, like other Mixtecan
varieties, there is no case and word ordering plays a major role in syntactic and pragmatic
function. Note that the language content in this section is presented in the working MI1X

orthography as used by SIL Mexico*.

(1) INTRANSITIVE
tsatsi chaa
IPFV\eat man

‘the man is eating’

(2) TRANSITIVE
tsatsi chaa kufiu

IPFvieat man meat

42 Glossed examples are given in orthography due to the fact that a significant number of them are from text sources
for which no audio is available. Thus, in order to be consistent in the transcription method, the orthography is used.
In cases where the tone is both known, and functionally relevant to the vocabulary, and lexical phenomena
presented, IPA examples are also given in the tables. Future iterations of the description of the language will be
presented with full tone data.
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‘the man is eating meat’

(3) DITRANSITIVE
kun-kua’a xu'un nuu Jack
POT-give\1sG money ADPOS[face] Jack

‘I will give money to Jack’

(4) WH-NARROW FOCUS SHIFT
nchii yee =ni
where live =2S5G.FORM

‘Where do you live?’

(5) REPLY TO WH-NARROW FOCUS
nuu chuun inkaa =yu
ADPOS[face] work coP.LOC =1SG

‘I’m at work’

(6) DEMONSTRATIVE EMPHASIS
sutu =ka ni-kani =yu
priest =PTCL.DEM PFV-hit =1SG

‘that priest hit me’

2.1.3 Marking Person and Pronouns
Verbs, predicative adjectives, nouns, adverbs, adpositions and in some cases
conjunctions (for comitative functions) are marked for person either with: a morphological
inflection (which can be a vowel and/or tone change), an enclitic or pronoun. Note however that
verbs are only marked for person when the nominal subject is not explicitly specified. Where
there are two consecutive verbs, such as in volitive modal contexts, e.g. (ex. 7), both the first and
second verb are inflected for person, however the second uses the irrealis stem whereas the first

the realis (see section 2.1.7 for description of verb stems and mood in MIX):
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@) tsatsi  chaa
IPFV\eat man

‘the man is eating’

(8) kani =yu  katsi
IPFV\want =1SG eat[IRREAL]\1SG
‘I want to eat’

(literally) ‘I want I eat’

The usage of morphemes vs the enclitics shown above for marking the primary argument
of a verb are conditioned by the phonological properties of the stem, particularly the tone and
vowel environments. Additionally, in some cases pragmatics may also play a role. For a more
detailed description of the phonological factors which condition the use of a morpheme, a tone
change, or an enclitic see: Paster and Beam de Azcona (2004, 2005); Paster (2005). MIX has at
least three sets of pronouns: the dependent enclitic pronouns; the independent emphatic
pronouns; and demonstrative pronouns. Table 25 shows the inventory of the clitic/pronouns,

morphemes and emphatic pronouns.

The emphatic pronouns are used in reflexives, for emphasis, contrast, and topic shifting
and are a combination of mee [me¢]* the basis emphatic form with an enclitic pronoun or the
corresponding morpheme. These pronouns in Table 25 can be used as subjects (examples (4),
(5), (8) above), or objects (ex. (6) above) in transitive and intransitive phrases, and can be used in

marking possession as well (see section 2.1.5).

43 In the tokens collected, in isolation, this is most commonly articulated as low high, though in speech contexts (and
depending on the tone context on the offset) a significant minority of token have a mid high pattern which makes it
homophonic with the adverb mee ‘very’, though, given their different semantic and discourse contexts of usage, this
is likely not a problem or a point of confusion. In the context of the emphatic pronouns which combine with the
clitics, the tone pattern of this first portion varies between the most common pattern of mid high [€é] and mid mid
[€€], this latter seems to occur where the following tone is high (e.g. [m&&éni] 2sg.form, [m&epa] 3sg.form.f); in Table
25 | have transcribed the most common realization of these tones for each pronoun.
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Person Gender/Entity Clitic/Pronoun Morphemes Emphatic
low or falling
1. (s9) yu [ju] tone (on final V) mee [még]
‘Exclusive (pD | kue [k*€] ‘ ’ meekue [meékvé]
ko [k¢]
Inclusive (pl) yo6 [joo] -0 [6] ~ -on [§] meeko [meéko]
2. Familiar (sg) ku [kii] -u [4] ~ -un [{] meu [méi]
kueyu [kvgju]
Familiar (pl) koyu [koyu] meekueyu [meékveju]
|Formal (sg) | ni [ni] | | meeni [m&eni]
Formal (pl) kueni [k¥eni] meekueni [m&ék»eni]
fia [pa] -i [i] ~ -in [i] mii [mii]
3. General (sg, pl) kui [kvi] ~vi [vi]* | -a[a] ~-an[4] meefia [meépa]
kueyi [k“&ji]
Informal (pl) koyi [koyi] meekueyi [meék gji]
|Formal: Masculine (sg) | ra [ra] | | meera [m&éra]
‘Formal: Masculine (pl) | kuera [k“&ra] ‘ ’ meekuera [meék“era]
fia [na] - [1] ~ -in [i] meefia [m&ena]
Formal: Feminine (sg) na [na] -4 [4] ~ -an [4] meena [me&ena]
kuena [kvena] meekuefia [meékvena]
Formal: Feminine (pl) kuena [k*ena] meekuend [m&éwena]
|Formal: Human (sg) | na [na] | | meena [mééna]
|Formal: Human (pl) | na [na] | | meekuena [meéna]
|Animal | ti [ti] | | meeti [m&&ti]
|Deity/Hon | ya [ja] | | meeya [meéja]
|Wood | tu [ta] | | meera [méett]
‘Spherical | ti [ti] ‘ ’ meeti [m&éti]
|Chi|d | tsi [ts1] | | meetsi [meétsi]
|Liquid | ra [ra] | | meera [m&éra]

44 | am unsure of the tone of the 3rd pers sg general pronoun variants kui and vi as I've only observed them in
orthographic form literature.
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Table 25: MIX enclitic and emphatic pronouns in working MIX orthography*

Some of the pronouns in Table 25 are derived from the nouns they stand for as shown in
Table 26:

Full Form Noun Meaning Enclitic/Pronoun
fia’a [nara) ‘thing’ fia [na]
na’a [nard] ‘woman’ fa [na]
Kiti [Kiti] ‘animal’ ti [ti]
tutu [tatu] ‘wood’ tu [ta]

Table 26: Full form source nouns and their corresponding enclitic pronouns

2.1.3.1 Demonstrative Pronouns and Components

Demonstrative pronouns are comprised of certain enclitic pronouns with the
demonstrative particle -ka; e.g.: iakd [nakd], which can mean ‘that’, ‘there’, ‘these’, ‘those’;
fiaka [nakd)], meaning ‘that woman’ (from the formal female pronoun 114)*%; naka [nakd] ‘those
people’ (same na as in the third person general formal pronoun/enclitic). There is also the distal
pronoun ika [1ka] meaning ‘there’. These also function emphatically and can be used to

disambiguate co-referenced participants in a discourse.

(8) faka n-tsatsi cha n-tsi’i chikuii

those prv-eat\1sG and PFv-drink\1sG water

45 Note for the: animal, wood, spherical, child and liquid forms, there are also plural versions of each the enclitic
and emphatic pronouns following the same patterns (e.g. for enclitics: kue+PRON and for emphatic:
meekue+PRON) but were not included for reasons of space.

46 Other Mixtec varieties, e.g.: Chalcatongo Mixtec (Macaulay, 1996); Diuxi-Tilantongo (Kuiper and Oram 1991);
Jamiltepec Mixtec (Johnson, 1988); Ayutla Mixtec (Hills, 1990) amongst numerous others have attested “free form”
independent pronouns which include 1%, 2", and other persons. It may be possible that the MIX pronouns yo
(2sg.inf) and y66 (1pl.incl) shown in Table 2 may in fact be instances of this, as they have clear cognates in
numerous other varieties, e.g.: yoo’ (inclusive) Ayutla (Hills, 1990); yo 6 (inclusive) Jamiltepec (Johnson, 1988),

Yo '6/yo (2sg.inf) Diuxi-Tilatongo (Kuiper and Oram, 1991). In all observations in the M1X data, these only occur as
objects of a transitive verb. Thus, it is possible that there is another set of 1%t and 2" person independent pronouns
that would be counterparts to the full nouns of the 3 person forms from which enclitic pronouns such as A4, tu, ti,
(e.0.: 7ia’d ‘woman’, tutll “‘wood’, Kiti ‘animal’ respectively) though more research is needed.
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‘I ate those and drank water’

The particle ka [k&] seen in these forms is primarily used to carry out demonstrative
emphasis, mostly following nominal subjects, objects and even obliques, and it is also an active
component in the pragmatic and information structure changes which license certain
grammaticalized extensions of BPT (see Bowers (in press) for discussion). Note also there is
another particle ka [ka] which as seen in other varieties, including Chalcatongo Mixtec
(Macaulay, 1996), in which it is described as the additive particle (see examples (10), (42)).

(9) DEMONSTRATIVE
chaa =ka
man =PTCL.DEM

‘that man’

(10) ADDITIVE
ma=kua’a =ka staa katsi-a
NEG=give\1lsG =PTCL.ADD tortilla eat-3SG.INF

‘I will not give him anything more to eat’

Additionally, there is another demonstrative proximal pronoun 7io ‘o [n6?6], ‘this’ or
‘here’ (ex. 11), which appears to be the pronominal counterpart of yo o [j6?0] (See example
(12), also (19), (24)), which can function as a proximal demonstrative determiner, e.g. ‘this (X)’,

or a proximal locative pronoun meaning ‘here’.
(11) nchii kuu 0’0
what COP PRON.DEM.PROX

‘what is this?’

(12) staa yo’o

tortilla DET.DEM.PROX
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‘this tortilla’

2.1.4 Copular and Related Expressions

MIX has several copular verbs which follow the same inflection patterns as regular
verbs, and certain adjectives may occur as predicates*’. The primary two copula in MIX are kaa
[kaa], and kuu [kad], in numerous other varieties of Mixtec, e.g.: Chalcatongo: (Macaulay,
1996); Diuxi-Tilatongo: (Kuiper and Oram, 1991); Ayutla (Hills, 1990), the cognates of these
forms are classified as the realis and potential. Though, as shown in examples (16) and (17),
there are certain complimentary usages of the two copula, their distribution is not in line with

such a distinct classification along the lines of realis and potential“®,

(12) ka’nu ta Kku-i
big very copr-3

‘it 1s very big’

(13) nchii kuu fio’o
what COP PRON.DEM.PROX

‘what is this?’

(14) che’e  kaa xini patsa’nu
beautiful cop hat grandfather

‘Grampa’s hat is nice’

(15) nixi ka-u
how COP-2SG.INF

‘How are you?’

47 Note that it hasn’t yet been determined what are the precise factors for which adjectives may function as
predicates.

“8 Further evidence that kuu is not itself potential is the fact that it can inflect for potential aspect: kun-kuu and
perfective aspect ni-kuu. Additionally, kaa can also inflect for potential kun-kaa.
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An interesting dichotomy between the two can be found in comparing the following

question and answer pair (ex. 16) and (ex. 17) where in the former, kuu is used and in the latter

kaa is used:

(16)

nchii hora Kku-i
what time coP-3s

‘what time is it?” (Nieves and Beckmann, 2007b)

(17) kaa ifiu ntaa
CoP six o’clock
‘It’s three o’clock’ (Nieves and Beckmann, 2007b)
In the corpus, the copula ‘kaa’ is also observed often in the context of phrases meaning to
‘look like’:
(18) tono kaa ti’intita
look.like cop skunk[rat+flower]
‘It looks like a skunk’ (Rojas Santiago et al., 2014)
However, in a phrase meaning ‘to be similar to’, the order is reversed:
(19) yutu yo’o tsa’-i  kui’i fia kaa tono limu

tree this IpFv/give-3 fruit that cop like lime

“This tree produces fruit that is similar to limes’ (Rojas Santiago et al., 2014)

There is also another copula-like verb iin [if], which can function in a number of different

sense, including as an existential copula ‘there is’; ‘to be’.

(20) EXISTENTIAL COPULA: iin

1N ve’e na’nu

exist building very.big
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‘there is a very big building’

Though it is not yet clear what, if any semantic or other lexical criteria determine whether
an adjective can be predicative, when they can, they inflect identically to verbs with the same

pronoun/enclitics, or morphemes:

(21) NOUN-ADJECTIVE
yutu suku
tree tall

‘tall tree’

(22) PREDICATING ADJECTIVE
suku =yu
tall =1sG

‘T am tall’

2.1.5 Noun Phrases, Possession and Related Expressions

In MIX, like other varieties of Mixtec, noun phrases precede modifying adjectives (ex.
23), and demonstrative determiners (ex. 24); in possessive (ex. 26) and (ex. 27) and part-whole
constructions (ex. 25), nouns are expressed in the same syntactic order as are possessive phrases,
with the first noun (the part) preceding the head of the phrase (the whole), e.g.
N(part/possessed)-N(whole/possessor). The indefinite article in (and numbers in general)#°, as

well as the plural marker kue however, both precede the noun they modify.

(23) NOUN-ADJECTIVE
yutu suku
tree tall

‘tall tree’

9 The indefinite article in [fi] is the number ‘one’, the orthography represents it distinctly because the number nine
iin is also a long, high front nasal vowel, with a low, [11].
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(24) NOUN-DEMONSTRATIVE DETERMINER
yutu yo’o
tree  DET.DEM.PROX

‘this tree’

(25) NOUN-GENITIVE/PART-WHOLE
xini chaa
hat man

‘the man’s hat’

(26) POSSESSIVE
maa =yu
mother =1sG

‘my mother’

(27) POSSESSIVE BPT
Nuu
face\lsG

‘my face’

(28) INDEFINITE ARTICLE
in chaa
ART.INDEF.SG man

‘a man’

(29) PLURAL MARKER
kue= chaa
PL= man

‘the men’
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Additionally, oblique phrases with adpositions also mirror this same structure, which as

shown by Brugman (1983), Brugman and Macaulay (1986) and Bowers (in press), this is not

coincidental as many of the prepositions are metaphorical extensions of relational nouns, most

notably body part terms, which are in their most primitive sense, part-whole noun phrases, e.g.:

(30)  nuu+ve’e
face + house

‘front of the house’

(31) BPT IN STATIC ADPOS PHRASES
nti’u saa =ka nuu ve’e
IPFV\sit bird =pTCL.DEM face house

‘that bird is sitting in front of the house’

(32) inka-i tsa’a yutu
IPFV\cop.LoC-3 foot tree

‘It is under the tree’

But the semantics of the particular body part is evident in the usage of a given extended
adpositional sense depending on the term being related to, as shown in (ex. 33), in relating to
objects that are physically akin to four legged animals, the BPT titsi [tts1] is used instead of
‘foot’. In the expression translation to ‘under the table’, the configuration of an object under a
table is more akin to being under a four legged animal, whereas when something sitting at the

base of a tree is more akin to being at the feet of a human:

(33) nta’-i titsi mesa
IPFV\sit-3 stomach table

‘It is sitting under the table’

(34) BPT IN DYNAMIC ADPOS PHRASES
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ntsaa =kue nuu chuun
PFVAarrive =1pL.excL face work

‘We arrived at work’

These extended BPT are extended in adposition phrases beyond the domain of space and
motion as shown in examples (35) and (36) show nuu [nGu] ‘face’, and (37) shows tsa’a [tza?4]

‘foot’ in oblique ditransitive phrases with indirect objects:

(35) FACE IN TRANSFER OF POSSESSION
kun-kua’a xu’un nuu Jack
POT-give\1sG money face Jack

‘I will give money to Jack’

(36) FACE IN TRANSFER OF INFORMATION
ntakani =na nuu fia ntivi karru =ku
PFV\tell =3PL.FORM.GEN face\lsg REL PFV\break car =2SG.INF

‘Someone told me your car broke down’

(37) FOOT IN EXCHANGE FOR
kun-cha’vi=yu tsa’-i
POT-pay =1sG foot -3

‘I’'m going to pay for it’

Note from the examples above, that even in the extended sense (ex. 35-37) in which the
meaning has grammaticalized well beyond the original nominal sense, the BPT-N information
structure remains. The extensions of the BPT, particularly in the context of spatial and motions
phrases, can be best analyzed using the concepts of trajector and landmark from Cognitive

Grammar (Langacker, 1986, 1987), see Bowers (in press) for such an analysis.
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2.1.6 Conjunctions and Adverbs

When marked for person, the structure of predicative adjectives, adverbs, and

conjunctions also mirrors that of V-PERS(susy), €.9.: ADJ-PERS, ADV-PERS, CONJ-PERS. The

conjunction tsi [tsi] ‘with’, ‘and’ (which occasionally is observed as an adposition ‘to’), is

inflected as: tsi-an ‘with him/her/it (informal)’:

(38)

(39)

ntuu tsi tsikuaa
day and night
‘day and night’

ni-kitsaa =kuera tsi-an uu yo’o
PFV-arrive =3PL.M.FORM With-3SG.INF town this

‘they arrived in this town with it’ (Mendoza Santiago, 2008)

When inflected, certain adverbs come between the base and the inflection or clitic, note

example (40) shows the use of the BPT sata [sata] (inflected for first person singular as [sati])

in an extended adverbial sense meaning ‘backwards’ (see Bowers (in press) for in-depth analysis

and discussion). Additionally, example (41) shows both an inflected conjunction and the

presence of the adverbial ta [ta] ‘very’, which comes between the verb and the enclitic yu (1sg).

(40)

(41)

tsika sata
IPFviwalk  back\1sG

‘I’m walking backwards’
kani =ta =yu kéka+nuu tsi-an
IPFVi\want =very =1sG stroll [walk+face] with-3sG.INF

‘I really want to take a stroll with him’ (Gémez Hernandez, 2008a)

In the following example, the additive particle ka follows the adverbial so and precedes

the enclitic pronoun of the subject ti, this also represents an example of the comparative:
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(42) luu so =ka -=ti
small very =PTCL.ADD =3SG.ANML

‘It is so much smaller’ (Rojas Santiago et al., 2014)

Note however that in standard VSO information structure, most adverbs are not marked

and occur in sentence final position:

(43) ni-kuun savi takuni
Prv-fall rain yesterday

‘it rained yesterday’

2.1.7 Verbal Inflections: Aspect and Mood

According to Bickford and Marlett (1988), verbs in Mixtec languages inflect for aspect,
and mood rather than pure tense, and although the various aspects can refer to events in the
present, past and future, they refer to the internal temporal structure of a situation as opposed to a
specific location in time. Bickford and Marlett (1988), Macaulay (1996), and numerous others
have shown that there is a primary distinction between Realis and Irrealis mood, which is
reflected in a dichotomy between verb stems in Mixtec languages. Accordingly, many, (though

not all) MIX verbs have a realis and irrealis form®°;

Verb Realis Irrealis
‘walk’ tsika kaka
‘sing’ tsita kata
‘cry’ tsaku kuaku

50 Note that in Mixtec lexicography, the gloss form of the verb is the irrealis form, according to Mille Nieves of SIL
Mexico, this is the equivalent form (both phones and tones) to the stem on an inflected verb in the potential aspect.
In other varieties of Mixtec such as Chalcatongo Mixtec (Macaulay, 1996) the tones are not the same on the cognate
forms of realis and irrealis stems, with the exception that it is possible to identify where the offset base tone is low or
falling (due to the behavior of the 1% sg inflection), I am not yet sure of how to identify the underlying tones on the
realis forms. For this reason, | have left these forms in Table 27 without tones in their SIL orthographic forms.
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‘give’ tsa’a kua’a

‘sleep’ Kixi kusu

Table 27: Realis and Irrealis verb forms in MIX

As described by Macaulay for Chalcatongo Mixtec, some verbs whose realis and irrealis
stems differ display various types of alternations between the given forms, the most common of
which is an alternation between the realis ts and irrealis k, though there are others including: x-
and k- alternation (MIX ts and k); x- and k- alternation plus tone alternation; x- and k-
alternation plus vowel alternation; x- and k¥- alternation; tone alternation (only); and several
others®?,

The realis forms are used with: the Perfective (also referred to as Completive®?),
Imperfective (also referred to as Incompletive, or Continuative), Habitual, and the Progressive
aspects®3. Irrealis forms are used for the Potential aspect, imperatives, as well as the Modal®*.
MIX verbs are thus marked for aspect and mood with a combination of the verbal stems (where

applicable) in addition to prefixes, and/or tone.

5L In MIX the due to a lack of processed speech data, specifically with regards to the irrealis base forms, most
particularly with respect to the tones, the specific details and extent of the alternations is still under investigation and
I have refrained from attributing tones to the realis and irrealis base forms to avoid incorrect assertions.

52 Amongst the other studies of Mixtecan varieties that use the term Completive and Incompletive are: Paster and
Beam de Azcona (2005) for (Yucunani Mixtepec Mixtec); Macaulay (1996) for Chalcatongo Mixtec; Kuiper and
Oram (1991) for Diuxi-Tilatongo Mixtec; Hills (1991) for Ayutla Mixtec (though the latter two use Continuative
rather than Incompletive);

53 Kuiper and Merrifield (1975), Macaulay (1996), Bickford and Marlett (1988), amongst others have discussed the
issue of the Progressive aspect in other Mixtec varieties, amongst the characteristics of which are additional verb
stems in addition to the standard Realis — Irrealis contrast, though only in the context of motion verb phrases. This
issue is related to the semantics of motion and arrival; however, the specific behavior of the progressive aspect verb
stems in MIX in comparison to cognate varieties requires a more in-depth analysis and will be addressed in further
works.

54 The term Modal is used in line with Macaulay (1996) in describing the cognate function for Chalcatongo Mixtec.
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2.1.7.1 Imperfective

The imperfective aspect is used to express present situations, and is not marked with a
prefix, but with a high tone on the initial vowel®® of the realis verb form®. It should be noted that
Paster and Beam de Azcona (2005) describe an exception to this rule of marking imperfective
with a high tone in which, when the first vowel on irrealis verb root has a mid tone, this tone

remains unchanged in marking the imperfective, (see example for sketa ‘run’ in Table 28).

Verb (irrealis) Imperfective
katsi ‘eat’ tsatsi [tzatsi]

‘I am eating’

ko’o ‘drink’ tsi’i [tzi?i]
‘I am drinking’
ka’an ‘speak’ ka’an yu [Ka?a ju]
‘I am speaking’
kuaku ‘cry’ tsakuia [tzak"1a]
‘he/she is crying’
kusu ‘sleep’ kixi yu [Kifi ju]

‘I am sleeping’

sketa run’ skéta [sketa]
‘I am running’

Table 28: Verbs in their irrealis (gloss) and imperfective forms

(44) tsi’i ntixi ~ michuni

IPFV\drink\1sG pulque right.now

5 Whereas in the working orthography, the low tone marking the perfective aspect is not represented, the high tone
marking the imperfective is represented with a high tone diacritic above the first vowel in the verb stem. This is also
true in cases where the first vowel maintains a mid tone level.

% Note, as investigation of the tone patterns of the verb lemmas is still in progress, as in many cases, the only
observation of certain verbs has been in written sources in which tone is only represented in the imperfective and in
certain minimal pairs. Thus, in showing these forms, | use the working orthography in which tone in only marked in
the imperfective aspect and in certain minimally distinctive lexical items.
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‘I’'m drinking pulque right now’

(45) k&’an =kuena sa’an savi
IPFV\speak =3PL.FEM.FORM Mixtepec-Mixtec

‘They (elder women) are speaking Mixtepec-Mixtec’

(46) tsaku vari kini =ta =yu tanta’a cha koo Xxu’un
IPFV\cry\1sg because IPFv\want =very =1SG get.married\1sG and NEG.exist money

‘I’'m crying because I really want to get married but there’s no money’

(47) tsatsi =na tikoo tsi ntuchi
IPFV\eat =3PL.FORM tamale and bean

‘they’re eating tamales and beans’

2.1.7.2 Perfective

The perfective aspect is typically used for isolated past events. As described by Paster
and Beam de Azcona (2004) and Paster (2005), it is usually marked by the verbal prefix ni-
(IPA: [ni]) (48), and on verbs with onset pre-nasalized stops and affricates (nt-, nts-), it is marked
with low tone on the first vowel of the stem (50). Additionally, though in certain tonal and
phonological conditions, can be marked with either: a combination of a pre-nasal n- along with a
tone change (low-tone) on the first vowel (49), or where a verb has a root initial mid-tone, the

perfective is marked simply by a (low-) rising tone change on the first vowel (51)°’.

Verb (irrealis) Imperfective Perfective
ya’a ‘cross, pass’ ya’i [jadi] ni-ya’i [nija?i]
‘he/she’s crossing’ ‘he/she crossed’

57| have indeed observed this phenomena of the perfective being marked by only a low rising tone on the first
vowel of the verb sketa ‘run’, which is one of the six verbs presented as evidence of this phenomena. While Paster
and Beam de Azcona transcribe it as low mid, in my observations it is simply a rise from a low starting point, thus |
transcribe it simply as rising.
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ko’o ‘drink’ tsi’i [tzi?i] ntsi’i [ntzi?i]
‘I'm drinking’ ‘I drank’
ntava ‘fly’ ntava [ndava] ntava ti [ndava]
‘it is flying, it flies’ ‘it flew’
sketa run’ skéta [sketa] sketa [skéta]
‘I am running’ Tran’

Table 29: Contrasting between verbs in Irrealis, Imperfective and Perfective

(48) ni-ya’a uvi hora
PFV-pass two hour

‘two hours passed’

(49) n-tsi’i chikuii tsi  luluu kafé
Prv-drink\1sG water and little.little coffee

‘I drank water and a very small coffee’

(50) ntava taka =ka Xini =yu
PFV\fly woodpecker =pPTCL.DEM head =1SG

‘the woodpecker flew over my head’

(51) sketa nuu chuun takuni
PFV\run\1sG face work yesterday

‘I ran to work yesterday’

2.1.7.3 Potential
The potential is generally used for non-actual, and relative future situations, and is

marked by the prefix ku- [k{] ~ kun- [kii]®, the nasalized co-variant kun- appears where the

58 There are two variants of form of the future prefix: [{i], and [§]; both of these are usually represented in the
orthography as kun-. It is noteworthy that the potential prefix is likely derived from what is referred to in other
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onset of an irrealis verb stem is a velar stop /k/, or begins with a nasal (both full nasal phones and

prenasalized phones). In all instances in the observed data, the use of the prefix with the nasal

and it’s nasalized vowel variant occurs where verb stems begin with k.

(52)

(53)

(54)

(55)

Imperfective Potential

skeéta [sketa] ku-sketa [kUsketa]

‘I am running’ T will run’
tsi’i na [tzi?1 na] kun-ko’o na [kiiko?6 na]
‘they are drinking’ ‘they will drink’
skuachi [skvati] ku-skuachi [kaskvagi]

‘I am chopping’ ‘Twill chop’

tsa’i [tzA2i] kun-kua’i [kiik“a?i]

‘he/she is giving’ ‘he/she will give’

Table 30: Contrasting forms between Imperfective and Perfective verbs

ku-sketa xchaan
POT-run\1sG tomorrow

‘T will run tomorrow’

i’iin flachaa Ku-ntuta’an =ra kumi chika
each the.men POT-recieve =3sG.MAsC four plantain

‘.. the men will each receive four plantains’ (Beckman and Nieves, 2008b)
kun-ku’u =yu ntuku ki katsi
POT-g0 =1sG look.for\1sG calabaza eat\1sG

‘I will go look for calabaza to eat’ (Gomez Hernandez, 2007a)

kun-ko’o =kuera ntixi  tsini vichi

Mixtec varieties as the potential copula kau; Macaulay (1996) notes that in Chalcatongo Mixtec, the cognate of the
aforementioned potential copula (also kau) also has a common variant comprised of just the vowel U.
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POT-drink =3PL.MASC.FORM pulque tonight

‘they (elder men) will drink pulque tonight’

2.1.7.4 Imperatives
Imperatives® use the irrealis verb form, while informal commands take only the irrealis

stem, when giving a command to an elder or otherwise respected person, the formal =ni is used

as well®°.
Irrealis Imperfective Imperative
sketa ‘run’ sketa ku ‘you are running’ sketa ‘run!’ (2sg.inf)
(informal)
katsi ‘eat’ tsatsi ni ‘you (formal) are eating’ katsi ni ‘eat!’ (formal)
ka’an ‘speak’ ka’un ‘you (informal) are ka’an ‘speak!’ (2sg.inf)
speaking’

Table 31: Comparison of Irrealis, Imperfective and Imperative verb forms

(56) kaka chinu inkaa =yu
walk[IMP] over.to COP.LOC =1SG

‘walk over to me’

(57) Kuntu'u nuu
sitfimp]  face\lsG

‘sit down in front of me’

(58) katsi =ni

eat[IMP] =2SG.FORM

59 | am still looking into negative imperatives and thus they will not be discussed here.

80 While the imperative forms take the structure of lemmas (the irrealis form), at the time of publishing, | am still
investigating whether there is a predicatable tone pattern in the imperative verb forms as in some observations the
tones appear to be the same but in others it does not. Thus, tones are not included in the examples in Table 31.
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‘eat!” (polite)

(59) kua’a =ni ntaku
give[IMP] =2SG.FORM broom

‘give me the broom’ (polite)

2.1.7.5 Habitual

The habitual aspect is marked by the prefix ntsi- (IPA: [nizi]) on the realis stem, and can

express past habitual behavior, or past ongoing actions:

(60) che’e ta ntsi-kana =ti
beautiful so HAB-sing =3SG.ANML

‘it was so beautiful when it sang” (Ramos Hernandez, 2007)

(61) ntsi-kuntu’un =ti nta’a in yutu
HAB-sit =3sg.anml branch[hand/arm] ART.DEF.SG tree

‘it was sitting on the branch of a tree’ (Gémez Hernandez, 2008b)

(62) tsini=na tu’un yutu fla ntsi-kaa fiuu  yo’o
know =3PL.FORM story tree REL HAB-stand town this

‘they know the story of the tree that used to stand in this town’ (Mendoza Santiago, 2009)

(63) ntsi-tsatsi  staa
HAB-eat\1sG tortilla

‘I was eating tortillas’

2.1.7.6 Modals
The modal, marked with the prefix na- (IPA: [nd]) on the realis stem (where distinct), and
can express numerous functions, including: hortatives, intentions, necessity, hypotheticals,

possibilities and subjunctive-like moods.
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(64)

(65)

(66)

(67)

(68)

(69)

(70)

na-ko’on
MOD-gO[1PL.INCL]

‘let’s go!”

kua’a sa’mu na-kiku na-chinchee yo
give[IMP] clothes MOD-sew\1sG MOD-help\1SG 2SG.INF

‘Give (me) the clothes, I can help you sew’ (Gémez Hernandez, 2007b)

na-tsinu sa’mu ra na-ko’on viko
MoD-be.finished clothes CONJ MOD-go[1PL.INCL] party

‘when the clothes are done, let’s go to the party’ (Goémez Hernandez, 2007b)

ta ni-ne’e  xu’un na-ntakuaan ntivi
when PFv-get\1sG money MoOD-buy\1sG egg

‘when I get money, I'll buy eggs’ (Beckmann and Nieves, 2007)

ntsi-ntu’un nchatu nuu aviéon =ka na-kitsa-i
HAB-SIt\1sG wait\1sG face airplane =PTCL.DEM MOD-arrive-3sG

‘I was sitting down, waiting for the airplane to arrive’

takua  na-kuu ki’in avion
so.that MoD-be.able catch\1sG plane

‘..so that I could catch the plane’

ku-yakua nta’a tatu na- ke’e nuu sta-u
POT-get.dirty hand\1sG if MmoD-touch\lsG face tortilla-2sG.INF

‘I’1l get my hands dirty if I touch your tortilla’ (Gomex Hernandez, 2007a)
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2.1.7.7 Negation

Negation in MIX is primarily expressed with the verbal prefix ma- [ma], or the adverbial

kue [kv&é] (or [k¥¢€]), which can modify adjectives and verbs. In Chalcatongo Mixtec, Macaulay

describes the cognate of ma- (which takes the same form) as a negative mood marker, whose

meaning is the opposite of na- (also cognate of the same form).

(71)

(72)

(73)

(74)

(75)

(76)

(77)

ma- sana + in-o sa’an =ko
NEG- forget -1PL.INCL language =1PL.INCL

‘we must not forget our language’ (Beckmann and Nieves, 2008c)

ma- tsini  =na tu’un + yata 01-00
NEG- IPFV\know =3PL.GEN legend town-1PL.INCL

‘they don’t know the legend of our town’ (Lopez Santiago, 2008)

A ma- kuu chinche-u  yu
Q NEG- be.able help -2sG.INF PRON.1SG

‘Can you not help me?’ (Gémez Hernandez, 2007a)

Kue va’a kiku =ku
NEG well IPFV\sew =2SG.INF

“You’re not sewing well” (Gomez Hernandez, 2007b)

Kue kani =yu sachuun

NEG IPFV\want =1sG IPFV\work\1sG

‘I don’t want to work’ (Gomez Hernandez, 2007a)

Kue tsitsini =yu  michu’ni in libru ka’vi =yu
NEG eat.breakfast =1SG right.now ART.INDEF.SG book read =1SG

‘Right now, I’m not eating breakfast, ’'m reading a book’

kue nchichi
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NEG difficult

‘easy’

In Chalcatongo Mixtec (Macaulay, 1996), the prefix ma- only occurs with verbs in the
potential mood, and in the small number of instances observed in the corpus, it does appear that
it mostly occurs with the irrealis verb stems®. However, in MIX, it can also occur with a verbs

in the perfective, which recall take the realis verb stem (for verbs in which they are distinct):

(77)  ma- ni- kuu sketa =ti
NEG- PFV-be.able run =3sG.ANML

‘it could not run’

(78) ma- ni-ntakuaan =kue nchii nchai
NEG- PFV-buy =1PL.EXCL any food

‘We did not buy any food’

(79)  ma- n-tsini lochi =ka
NEG- PFV-know vulcher =PTCL.DEM

‘the vulture didn’t know” (GOmez Hernandez, 2008c)

(80) ma- n-tsa’ -i mii katsi na’a =ka
NEG- PFV-allow -3sG PRON.EMPH.3SG [IRREALIS]eat woman =PTCL.DEM

‘He didn’t allow himself to be eaten by that woman’ (Gémez Hernandez, 2008d)

Additionally, there is only one observed instance of negation being marked solely by a
tone change, which occurs with the potential of the verb ‘give’, with the first vowel of the stem
changing to a low-rising tone contour. However, the standard negation ma- can also be used
without the tone change. The tone change as a means of negation has been documented in Ayutla

Mixtec (Hills, 1990) in which it is the primary means of marking negation in that variety:

51 Note that some verbs are inherently potential and have only irrealis forms such as kuu ‘to be able to” and kuni ‘to
want’
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Potential (affirmative) Potential (negative)

kun-kua’a [kiikva?a] kua’a [k#23] (or) ma-kun-kua’a [ma kiik“a?a]
Twill give’ ‘I will not give’

Table 32: Negation of verb kua’a ‘to give’

2.1.8 Derivation
MIX, like numerous other Mixtec varieties has a series of derivational prefixes which can

be combined with verbs or nouns to create new lexical items, they are described below®2:

2.1.8.1 Causative
The causative prefix sa- is clearly derived from sa’a [sa?a] ‘to do, make’, and combines
to express concepts related to causation or certain kinds of activities, there are also variants

which can appear as simply: s- or x- [ J']:

Source Causative
va’a ‘good’ sava’a ‘fo construct, ‘build’
chuun ‘work’ sachuun ‘fo work’
na’a ‘appear’ sna’a ‘to show, teach’
nau ‘come down’ XNuu ‘to bring down’
tutsi ‘hurt’ stutsi ‘to hurt’
tsio ‘side’ satsio ‘to separate’

52 Note that at the time of publishing | do not have sufficient evidence for the tones of many of the derivational
lexical items. In order to avoid publishing inaccurate transcriptions, and to keep the contents consistent, | do not
include IPA transcriptions for these lexical items.
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Table 33: Causative verbs and their lexical sources

Note, this causative form can be observed in the name of the primary Mixtepec-Mixtec
town (San Juan Mixtepec) Xnubiko, also Snubiko which can be parsed as: xnuu ‘bring down

from’ + biko ‘clouds .

2.1.8.2 Iterative
The iterative prefix nta- combines to express repetition or recommencement; in other
varieties of Mixtec, the iterative has been referred to as the repetitive (see: Macaulay, 1996:

Chalcatongo Mixtec), and takes the form of na-:

Source Iterative
kaka ‘walk’ ntakaka ‘to walk again
kana ‘o yell, call’ ntakana ‘to tell’
tu’u ‘word’ ntatu’u ‘7o discuss, talk over’
kuni ‘know’ ntakuni ‘to recognize’

Table 34: Iterative verbs and their lexical sources

2.1.8.3 Inchoative
The inchoative has two different prefix forms ntu- (from nfu 'u ‘to become’) and ku-

(from kuu potential copula) and express some kind of transition®4:

Source Iterative
tsaa ‘new’ ntutsaa ‘7o renew’
va’a ‘good’ ntuva’a ‘feel better’
Vii ‘clean, beautiful’ ntuvii ‘to become clean’

8 In discussions with several speakers, this componential meaning is still understood in the placename.
64 Source of information about inchoatives is Mille Nieves (personal communication: July 26, 2017)
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yachi ‘close’ kuyachi ‘to approach’

kuaa ‘blind’ kukuaa ‘1o go blind’

Table 35: Inchoative verbs and their lexical sources

2.1.8.4 Combinations of Derivatives

Note, there is at least one observed example of a lexical item which combines the
causative and iterative prefixes, note also that the order in which they are attached is: causative
sa- attaches directly to the lexical base and the iterative nta- attaches to the causative. The basis
of this is likely that the act of sharpening entails a repeated motion and the end result is that the

sharpened object is made dangerous.

Source Iterative + Causative

xeen ‘dangerous’ ntasaxeen ‘to sharpen

Table 36: Causative and iterative combined derivation

Final Notes on Linguistic Description

Once again, the very limited linguistic description presented herein is far from complete
and is not at the core of the purpose of this dissertation (which is to present the MIX language
resources, corpus, dictionary and annotation methods in the context of the interface between
fields of language documentation and digital humanities). The topics and linguistic features
presented above, as well as numerous others not included, will be discussed in further detail in
future publications with comparative analyses of cognate phenomena as presented in Mixtecan
literature. Also, as the encoding of the corpus and unannotated audio materials collected so far
are processed, this will enable quantitative corpus analyses. See also Bowers (in press) for an in
depth discussion of the semantics of body-part terms in M1X, as well as overviews of the basics
of the relativizer and nominalizer fia (see Hollenbach, 1995b; for discussion of parallel functions

in several cognate Mixtecan languages), and an introduction to the semantics of spatial language.

3. Mixtepec-Mixtec Documentation Project Origins and Methods
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As alluded to already, this dissertation presents a project that has made significant
contributions to both a LD outcome for the MIX language, as well as to digital humanities/digital
lexicography in the way that the TEI has been taken beyond the confines of its traditional usage.
However, due to the manner in which this work began (as an informal pursuit of mutual interest),
issues pertaining to the availability of data for the language, and logistics in working with
collaborators, until the last few years, it was not necessarily conducted in the way a prototypical
LD project would be, as it was not originally conceived of as a LD project. Additionally, the
technological aspect was developed out of both analytical (linguistic), and practical needs
(corpus annotation method, metadata management, etc.) and particularly early on, was conducted
in an ad-hoc manner. In this section, | give a brief overview of the origins of the project, its
development and then in the following sections I discuss issues stemming from literature on the
relevant topics, notably those pertaining to language documentation and digital humanities and

how this work approaches key issues.

The project documenting MIX came into being incrementally beginning in a graduate
field methods course at San José State University (San José, California) in 2010, while | was
pursuing my M.A. Linguistics. The consultant for the semester was Jeremias Salazar, who is
from the town of Yucunani® in the San Juan Mixtepec district®® and who moved with his family
to Santa Maria, California, which is now a major population center for Mixtepec Mixtecs as well
as numerous other Mixtec people (see Reyes Basurto et al., in press). During the field methods
course much of the work was focused on issues such as phonetics, phonology and basic
information structure. For this work, | with some colleagues took it upon ourselves to manage
and collect recordings made in consultation sessions, most of which was recorded using a Sony
PCM-D50 Linear PCM Recorder at a rate of 96kHz/24-bit. For annotation, the Praat software
system (Boersma and Weenik, 2020) was used. On our own initiative, myself, two colleagues

and Jeremias continued consultation work after the course was over®’. Within the next year

65 https://www.geonames.org/8880392/yucunani.html

8 http://www.geonames. 0rg/3518634/san-juan-mixtepec.html

57 The speaker collaborators have not been paid and have participated in this work on a voluntary basis. The only
‘formal” arrangements to participate have been in the form of traveling with the express purpose of working
together, both are described below.

60


https://www.geonames.org/8880392/yucunani.html
http://www.geonames./

Jeremias moved out of state, but we® continued to work with his brother Tisu’ma Salazar, who
also lived in the San Francisco Bay Area, he became the primary consultant and collaborator for
this work since that point. Tisu’ma had previously worked as a language consultant while he was
a student at UC Berkeley, which produced several descriptions of phonological and
morphological aspects of the language (Paster, 2005, 2010; Paster and Beam de Azcona, 2004,
2005). Upon graduation in 2012, myself and Tisu’ma continued to work together.

Until roughly three years into the work (which was being pursued as a part-time,
unofficial endeavor), the main goal and scope of the research was to learn about the linguistic
features of the language, particularly: phonetics, phonology, information structure as well as
issues related to semantics, mainly metaphor, metonymy and grammaticalization. As | started to
become more deeply interested in these issues, it became necessary to try to implement a system
in which I could store, annotate and retrieve the all level of linguistic information along with
their interfaces. Around this same time, having discussed the goals for our mutual collaboration
with my Mixtec colleagues, it became clear that their goals for their role of in our work together
were that the output should also be something of use to the community. And this is when the
work began to be consciously pursued as a corpus creation and language documentation project,

however this was challenging in a number of ways.

Because at the time | had no real training in language documentation, my early approach
was to find methods in computational and corpus linguistics to manage, store and process the
data. However, as practically every linguistic subfield had their own separate practices for
storing, annotating and searching data (though seemingly none were uniformly adopted and none
of which were particularly user friendly), there was not any established practices for
representation of linguistic interface data structure, ambiguity or sufficient representation of
important metadata. Furthermore, of the mostly Python-based approaches such as NLTK (Loper
and Bird, 2002) that did exist were not oriented towards producing the kind of user friendly data

needed in a language documentation project.

% The voluntary consultation sessions were attended by myself and two colleagues from the M.A. Linguistics
program at San Jose State until 2012 when we all graduated. After this point only I, along with the
speaker/collaborator continued the work. See (Corpuz, 2012) for an output from the collaborative work by my
colleague Larry Corpuz Jr.
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Additionally, as is common in dealing with indigenous and under-resourced languages,
variation (phonetic, orthographic and other) was ubiquitous in the dataset. While it was
important for me to keep variation that may be relevant, given that most computational linguistic
toolkits and practices were developed using major (western) world languages as the basis
(namely English, German, French and Spanish), thus there was not proper support for languages
with certain features such as tone, or nascent orthographic systems. Moreover, at the time, there
was not even proper Unicode support for characters with diacritics (which is needed in Mixtec).
Thus, there was an extreme gap in the ability to manage and use the data within the given

systems.

Around the same time, it was becoming increasingly necessary to go beyond plain
text/tab separated corpus that | was using to store the vocabulary output and that a more dynamic
data structure was needed, which lead me to TEI which had established modules and guidelines
for structured encoding of both text corpora and dictionaries. In 2013 | began compiling a TEI
dictionary for storage of the vocabulary as well as etymological information (see section 7.5)°.
While it was clear that the TEI and XML technology was the best choice for my particular needs,
as | got deeper into the work in creating a dictionary, it became clear that there were numerous
areas in which it was not sufficiently developed to accommodate the kinds of details and features
| wanted to include, particularly in the areas of applying true linguistic analysis to etymology’,
and other features that are particularly pertinent to working with an indigenous under-resourced
language (see chapter 7 for details). These gaps are attributable to the facts that: the TEI,
particularly the Dictionary module has mostly been designed for, and by lexicographers as
opposed to linguists, and that the vast majority of projects adopting it were for European

languages (Bowers and Romary, 2018a).

89 https://github.com/iljackb/Mixtepec_Mixtec/blob/master/MIX-Lexicon-TEI-Dict.xml

0 As a major focus of the linguistic investigation into MIX was centered around cognitive factors involved in the
etymology of body-part terms, such as metaphor and metonymy, amongst other key processes, the need to establish
a more stable and expressive means to encode this information in TEI was the motivation for (Bowers and Romary,
2016).
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Additionally, due to the fact that | both wanted to create as large of a collection as
possible in the output, and that | needed to increase my own knowledge of the language in order
to carry out unsupervised translation, annotation and glossing, there was a need to accumulate
more linguistic data. Thus, with permission of the publisher, TEI encoded versions of the SIL
booklets (originally in PDF file form) were created and added to the annotated corpus’®. Along
with the transcriptions for original recordings, these documents from SIL form the majority of
the text sources in this project’s corpus, and at present, they actually make up the vast majority
of published content written in the language.

The fact that MIX is an under-resourced language and has no prior linguistic analysis
beyond the phonological system (c.f. Pike and Ibach, 1978; Paster, 2005, 2010; Paster, and Beam
de Azcona, 2004, 2005), corpora, or even a firmly established orthographic system meant that
there could be no means of translating or annotating the corpus other than manually. As is
common in dealing with such languages in which there is an extremely limited number of
potential participants (especially given that this work was not funded), there were very few
options for approaches to annotating the corpus (see Thieberger et al., 2016). Thus, the approach
taken with the text corpus has been to first create the translations, then, pending the availability
of one of the two collaborators, go through and correct and complete the translations for each

document as needed. More in-depth annotations are then added afterwards.

As a result of mostly working with only one speaker at a given time outside of the speech
community, there was little opportunity to collect much spoken language in natural contexts.
Thus, throughout the first several years of the project, | would often focus on collecting
vocabulary content mostly using translation elicitation’?. While this was of course not best
practice in LD (see Himmelmann, 1998; Woodbury, 2003) it allowed for the collection of much

of the most essential vocabulary, and me to both study the particular phenomena | was interested

"Qriginal source materials are from:
http://mexico.sil.org/resources/search/code/mix?sort_order=DESC&sort_by=field reap_sortdate and the TEI
encoded and annotated contents are available from:
https://github.com/iljackb/Mixtepec_Mixtec/tree/master/SIL_docs

2 Though most of the vocabulary were obtained through elicitation, in the study of spatial configurations, several
sets of images were created for the purpose.
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in. A few exceptions to this were in cases where speaker collaborators would occasionally make

recordings of conversations that took place in their daily life or went on trips to the region?.

The project continued when | moved to Paris (2014-2015) and then Vienna (2015-
present) for professional reasons. Over the course of this time, the issues that | have encountered
in continuing this work with my Mixtec colleagues living in the USA created a whole array of
unique factors and constraints to the manner in which this work has been carried out until the
present, though thanks to mobile messaging service, social media and teleconferencing such as

Skype, Google Hangouts, etc. semi-regular communication has been possible.

In 2017 with funding from DARIAH Tisu’ma was able to come to Vienna for two weeks
to assist with various aspects of the work. Additionally, in summer 2019, with funding from the
EPHE and Inria | was able to finally spend three weeks the region’ accompanied by both long-
term project collaborators Jeremias and Tisu’ma Salazar where we stayed with their parents in
the city of Santiago Juxtlahuaca. All audio contents obtained in this latter trip were recorded with
a Tascam DR-05X Linear PCM Recorder at a rate of 96kHz/24-bit". All of the recordings
created and full (TEI) metadata for the contents created from these trips and the rest of the
project are available on our Dataverse repository under the name “Mixtepec Mixtec Lexical
Resources™’® (Bowers, Salazar, and Salazar, 2019), this will be discussed in more depth in later

sections.

In order to build a basis for a maximally comprehensive lexicographic dataset, the work
being done is not limited to simple documentation and treatment of MIX and resources from
related, and historical Mixtec varieties are being integrated into the project, particularly in the
dictionary component (see section 7 discussing the TEI Dictionary). Additionally, as described in
Bowers, Khemakhem, and Romary (2019), using the OCR toolkit GROBID dictionaries

3 In content collected from recordings made by speakers, informed consent to record various conversations was
obtained for most (though unfortunately not all) recordings made, though due to the low quality of the recording
device used most of these recordings have not been usable.

" First in the San Francisco Bay Area in California (USA) and then since 2015 in Vienna (Austria).

s As will be discussed in following sections, metadata records for all media files created specifies the specific
recording equipment, elicitation methodology and several other key factors.

76 https://dataverse.harvard.edu/dataset.xhtml?persistentld=doi:10.7910/DVN/BF2VNK
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(Khemakhem et al., 2017) a TEI dictionary from a historical Mixtec dataset of Classical Mixtec’”
originally published by the Dominican fray Francisco Alvarado in the year 1593 has been created
and added to the project output. Integrating such resources provides a rich resource for
comparative historical data that not only enhance the quality of the Mixtepec-Mixtec dictionary,

but it can also be re-used by those working with any other Mixtec variety.

4. On the Intersections and Divergences of Language Documentation, Description,
Digital Humanities and Corpus Linguistics

As this work exists at the interface of multiple subfields: digital humanities/digital
lexicography, language documentation, corpus linguistics, amongst others, there is a wide variety
of literature from these various fields relevant to different aspects of this work, but very little that
covers every key aspect. A fundamental necessity of any given LD project is to provide a
documented collection of primary language data, along with lexical information from potentially
any level of language (i.e. phonetics/phonology, morpho-syntax, semantics, lexicon or dictionary
information, etc.), often with transcriptions and annotations (e.g. interlinear glossed texts).
Additionally, imperative, is the need to: organize the data, provide access, publish, and analyze
information, i.e. to ensure maximum re-usability as well as potentially empirical verification via
best practices and ideally, the use of data standards (Bird and Simons, 2003b; Thieberger, 2010,
2012, 2014; Gawne and Berez-Kroeker, 2018). These issues are of course also equally relevant
to any multi-faceted linguistic, lexicographic and/or corpus linguistics projects (between which
the distinction may, in some cases be somewhat arbitrary) (see Cox (2011) for in-depth
discussion of the overlap and divergences between corpus linguistics and LD). This broad scope
presents highly complex technological and logistic challenges in terms of: software, data format,

markup and workflow.

In this section I discuss key issues, principles and theoretical foundations from key
literature pertaining to these various fields which are at the core of this work, namely: DH, LD,
language description, the intersection of DH and LD, data design and management, best practices

and ethical issues in LD, as well as issues in working with under-resourced languages.

7 Classical Mixtec is also referred to as “Colonial Mixtec”.
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4.1 On Language Documentation and Digital Humanities

Digital Humanities is peculiar in that it is not actually one single field, rather it is a means
of working with, encoding, annotating and presenting work done in any number of topics in
humanities (e.g. History, Literature, Linguistics, Lexicography, etc.) which, traditionally carry
out their work in separate academic departments, buildings, conferences and journals. DH has
evolved into a distinct, yet multi-disciplinary field largely because within the traditional confines
of these separate academic cultures and practices in the various fields of Humanities, the use of
technological tools was not institutionally prioritized, either academically or in their respective

institutional programs and departments.

The digitization of legacy data, and the creation of new born-digital data is crucial for
preservation and re-use and facilitates exponentially faster search, retrieval and analysis of
source material which benefits researchers and their various potential audiences alike. As is
common in Humanities, content from one source can be relevant to multiple fields, e.g. historical
literature, epigraphy and numismatics, while all specialized studies on their own, also are major
primary sources of historical language data. Thus, their contents and analyses, as well as their
provenance, etc. are all potentially relevant to historical linguists, as well as potentially
historians, anthropologists, amongst others. Given these facts, there has been a need for those in
these fields to seek to develop and exchange methods and knowledge from the various
technologies outside of their own fields and for the development of data standards which permit

the exchange of digital dataset and analyses.

Likewise, LD is fundamentally cross disciplinary, as according to Himmelmann (1998)
guidelines for LD are necessarily much broader than that of possible sub-disciplines of linguistic

description/analysis, as they can concern any of the following:

e sociological and anthropological approaches to language (variationist sociolinguistics,
conversation analysis, linguistic and cognitive anthropology, language contact, etc.);

e "hardcore" linguistics (theoretical, comparative, descriptive);

e discourse analysis, spoken language research, rhetoric;

e language acquisition;
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e phonetics;

e ethics, language rights, and language planning;
e field methods;

e oral literature and oral history;

e corpus linguistics;

e educational linguistics;

To this, Austin (2013) adds:
e ethnography
e psychology
e library science
e archiving
e media- and recording arts

e pedagogy

Furthermore, Himmelmann (1998) states that the major theoretical challenge for linguists
in LD is synthesizing a coherent framework from all of the disciplines listed above, which is also
at core of Digital Humanities (see Penfield (2014) for an in-depth overview of the unique issues
facing inter-disciplinary studies in academia). Though lexicography and linguistics projects’® are
not rare, it is quite rare to hear about language documentation’® in the context of DH. Moreover,
while those working on language documentation rarely consider their work to be in the digital
humanities field, this is indeed changing with current trend towards LD aligning linguistic
methods with aims and approaches central to DH, namely in the focus on re-usability,
compatibility and extensibility, as well as in producing replicable research and research data
(Bird and Simons, 2003b; Thieberger, 2010, 2012, 2014; Gawne and Berez-Kroeker, 2018). Bird
and Simons (2003b) is a seminal paper cited in both DH and LD contexts discussing key issues

to language documentation and description pertaining to: content, format, discovery, access,

"8 it is actually rarer to actually hear a DH project described as "linguistics" as that field generally describes itself as
"computational linguistics™ or "corpus linguistics™ when involving digital methods.

" Though, the work carried out in many European dialectology projects is very similar in many way to language
documentation (see Bowers and Stdckle (2018) for an example of work done in the DH domain on Bavarian
varieties in Austria as part of the long-term cultural legacy project Datenbank der bairischen Mundarten in
Osterreich)
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citation, preservation and rights; while the target audience for this work and subject matter was
those doing language documentation and description, many of the principles and issues in this

work are also cannon in the practice of DH in general.

There have been two particularly influential projects in the domain of technology assisted
language documentation which clearly reflect the intrinsic connection between DH and LD:
DOBES (Dokumentation bedrohter Sprachen) project (2000-2011)8, which also created an
archive of endangered languages, and E-MELD (Electronic Metastructure for Endangered
Languages Documentation) (Boynton et al., 2006)8. These projects sought to identify key issues,
and make recommendations towards the establishment of best practices on key issues relevant to
both LD, DH, as well as corpus linguistics in order to both ease the process and increase the
sustainability and interoperability of the output. Topics covered include: data and archival

formats, metadata, annotation, analysis, standards, tools, workflow and management®2,

4.2 On Language Description vs Language Documentation

A key point to clarify is the separation between collection, description and analysis of
primary data in which the goal of documentation is the recording and production of records of
natural spoken language and linguistic description is simply a byproduct (Himmelmann, 1998,
2006; Austin, 2006; Woodbury, 2003; Mous, 2007; Good, 2011). Most fundamentally, the main
goal of language documentation is data collection, with representation and diffusion with the
production of grammars, dictionaries, new material creation, as well as annotation and analyses

being secondary.

Given that the target audience of a language documentation project is potentially much
more diverse including (in particular) community members, researchers from other fields as well,

anthropologists, ethnologists, etc., a major challenge to those working in a LD context is to

80 http://dobes.mpi.nl/ (accessed 2019/12/31)

81 http://emeld.org/ (accessed 2019/12/31)

8 Other influential projects in the development of best practices and of language documentation as a distinct field
were the Endangered Languages Documentation Programme (ELDP) (2002-present) (https://www.eldp.net/); and
Documenting Endangered Languages (DEL) interagency initiative of the United States National Science Foundation
and the National Endowment of the Humanities (https://www.nsf.gov/pubs/2005/nsf05590/nsf05590.htm) (2005-
2020)
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develop a coherent framework or set of principles for capturing and representing the content
relevant to this variety of disciplines, but providing it in a way that does not preclude one field or

purpose over the others.

“A clear separation between documentation and description will ensure that the
collection and presentation of primary data receive the theoretical and practical

attention they deserve.” (Himmelmann, 1998, p.164)

Perhaps the most key distinction between language documentation and description is the
role of data in combination with the goals and motivations for the work: while as described
above, the goal for the former is the creation of well documented media and other primary
language resources for preservation and re-use, for the latter the main goal is the production of
grammars analysis and (in some cases) dictionaries with the primary target audience being
linguists with the purpose of supporting some linguistic analysis (Himmelmann, 1998, 2006;
Woodbury, 2003; Austin, 2006; Austin and Grenoble, 2007).

This harsh distinction between the two was challenged by Nathan and Austin (2004);
Austin and Grenoble (2007) who argue that the creation of maximally usable, quality
comprehensive documentation (in the form of multiple ‘entry points’ such as transcription,
translation and annotation) is necessarily reliant upon linguistic analysis and that linguistic
analysis is inherently needed to discover and evaluate the lexical contents of a documentation
collection. Himmelmann (2006, 2012) himself states that despite the fact that language
documentation and description can be separated fairly clearly on the grounds of methodology,
and epistemology doesn’t necessarily mean they can, or must actually be separated in practice.
For instance, linguistic analysis is necessary in identifying and determining where crucial speech
genres, lexical forms, paradigms, sentence constructions, etc. is already contained and where it is
missing. Where analysis is necessary for such tasks, it is necessary to document the features and
the basis for their identification and treatment, such as in segmenting linguistic spans and
features that may affect basic meaning, etc.; the documentation of these issues amounts to

linguistic description and it has implications to both discovery, and potential re-usage
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While the distinction of language documentation and description is a difference in focus
between primary data (e.g. audio/video recordings, transcriptions, etc.), and analytical output and
resources (e.g. dictionaries, grammars and analyses), in most cases it is likely that a project doing
documentation will also perform some form of description (Good, 2011). As discussed in section
3, this is indeed true in this work, which started as a linguistic endeavor in which the desire was
to learn about the language and the production of a dictionary, and a digital corpus was originally
designed as a means to that end, and it was only later that it was consciously pursued as a
language documentation, though with the goal of producing resources that can be used by the

speaker community.

4.3 Language Resources and Data

LD resources are de-facto corpora of under- resourced and/or researched languages; this
necessarily means that they differ from corpora of major languages in terms of their purpose,
production, content, sources and size (Mosel, in press). The specifics of each aspect of these
differences will of course differ according to the given situation and history of the language in
question, but whereas a major language likely has a full array of pre-existing spoken and written
resources to choose from in any number of domains and registers, a much larger pool of
speakers, and a naturally increasing body of sources, a LD project may literally have no pre-
existing resources of any mode or genre. Thus, the sources of data may be sporadic and from an
irregular diverse pool of sources, which could potentially even encompass the entirety of existing

LR for a given language.

In a typical LD project, the main source of content will likely be audio or video files
recorded of native speakers. These files are then transcribed in a time aligned format using some
software such as Praat, ELAN (Brugman and Russel, 2004), or EXMARALDA (Schmidt and
Worner, 2009) (see section 4.4.2 for further discussion). In addition to audio or video, there may
be texts integrated into a corpus, either original writings from speakers, or pre-existing sources of

any genre available (see section 6 for examples and discussion in this project).

Another major difference in purpose is that while major language corpora are

ubiquitously used for linguistic and possible other levels of research (and/or perhaps training of
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technological software), LD corpora are likely needed for a wide variety of purposes, including
cultural and linguistic heritage, education materials, as well as research. Additionally, in cases
where the project is based on creating collections (corpus creation) of LR, especially in the case
of indigenous, or threatened status, major challenges are: a) the creation of original content
(consultation sessions, etc.); b) accumulation of resources from external sources in pursuit of
corpus creation; c) the integration of these resources into a common data formats so that they can
be searched from a common query interface and eventually output in a presentation format for
community oriented output. Key to meeting these challenges from the data perspective are the

issues of interoperability, interchange, standards and tools.

Finally, of the highest importance, is the issue of creating and managing metadata, both
in the near and long-term view for archival and preservation, as well as for issues related to
research, reuse, analysis, etc. The following subsection presents an overview of the role,

recommendations and practice in metadata.

4.3.2 Metadata

Metadata, or ‘data about data’ (Nathan and Austin, 2004) is of course a central aspect of
any language documentation output and is particularly important in work with resources for
endangered or under-resourced languages. The need for the creation of records of this
information in language documentation is a key, and (to various degrees of specificity) required
component in language archival, discovery as well as data management. Quality metadata
records is essential in enabling resource discovery for a diverse potential audience, as well as to
validate the quality of the data and record important demographic and methodological,
bibliographic details (Aristar-Dry and Simons, 2006; Himmelmann, 2006). Metadata records
should minimally include: date, place of occasion, type of speech event, participants, language(s)
used, access rights, as well as the properties of the data files described (Aristar-Dry and Simons,
2006; Himmelmann, 2006). Additionally, recording factors pertaining to the creation of the
given linguistic content (such as circumstances and methods of elicitation), is important for
potential evaluation of the quality of the content (Nathan and Austin, 2004; Austin, 2006;
Himmelmann, 2006; Nathan, 2010).
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The metadata records created for language documentation resources are fundamentally
connected to, and their adoption has been driven by, the archives in which they are deposited
which enables organized search and discovery, particularly in a digital, online environment
(Simons and Bird, 2003a,b).

On the macro level, Good (2011) summarizes the most basic documentary contents that
require metadata as the categories: project®, corpus, session, resource and people. A resource
(audio, video or transcription) is created during a session (which is of course, an event), in many
if not most cases, more than one resource may be created in a single session. People (speakers,
researchers, etc.) can be declared on the level of the project, but will of course be referenced
throughout the documentation of the individual sessions. Collections of sessions may be the main
components of a corpus, and a collection of corpora may be joined as the components of a
project. However, as noted by Good, the concept of corpus and project are subjective and may

be employed differently by different teams.

Nathan and Austin (2004) make the distinction between “thick” and “thin” metadata.
Thin metadata according to the authors is metadata that is focused on resource discovery, and is
akin to the type and depth of information used in library cataloguing practice, in which basic
information provided by publishers is used in such as: title, provenance, author, publisher, date,
ISBN. Thick metadata is the core language and linguistic content such as transcriptions,
annotations and analysis which are necessitated by the nature of audio and video data, for which
thick metadata, such as time-aligned annotations are needed in order to provide a more
significant basis via which the content can be discovered as without text annotations, the core
content resources are inaccessible through any other means than a secondary user having to listen

to it themselves.

Austin (2013) extends proposals to Woodbury (2011) and calls for a theory of language
meta-documentation or “Meta-documentary Linguistics” the focus of which would be to expand

documentary models, processes and practices by drawing upon practices common in other

8 However Good also states that 'project' and ‘corpus' is more of a subjective notion and may be more likely to be
varied in how they are referenced in the context and practices of specific individuals and teams carrying out the
given documentary work.
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disciplines such as social and cultural anthropology, archaeology, archival and museum studies,
as well as issues relevant to interpreting legacy documentation and materials. With regard to the

meta-documentation of researchers, Austin argues for the documentation of the following:

e identification of project stakeholders and their roles;

e attitudes and ideologies of consultants and their community with regard to their language,
the documenter and project;

e the relationships between researchers, project participants and the wider community;

e goals and methodology of the project, including research methods, tools;

e corpus theorization (see Woodbury, 2011);

e theoretical assumptions underlying annotation and translation (glossing and annotation
practices);

e issues related to potential for the project and output to contribute to revitalization;

e background knowledge and experience, training of the researcher and main consultants;

e the conditions under which the project was carried out;

Thus, the concept of thick metadata as advocated for by Nathan and Austin (2004) and
Austin (2013) is a proposal to reconsider the scope of metadata beyond simply superficial details
akin to what might find in a library catalogue to a more comprehensive account of potentially

any factor that might be relevant to the resources created by the project.

4.3.3 On Data Formats: Files and Markup

The second essential component to discuss is that of file formatting. According to best
practices as per Aristar-Dry and Simons (2006), any digital language resource should be:
preservable, intelligible, and interoperable (the specifics of which of course depend on the data

type), and these are addressed in this section.

In terms of preservation, file formats that are ‘lossless’ are essential, i.e., the file format
should not lose any contents through compression. Additionally, file formats should be ‘open’,
i.e. they should not be proprietary, which means that access to their contents are dependent on a

particular vendor's software. Examples of open and lossless file formats are as follows:
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e Audio: .wav, .aiff
e Images: .tiff
o Video: .avi

e Text: .txt, .xml, .html

Additionally, the format should be transparent (Aristar-Dry and Simons, 2006), which
means that the format doesn’t require any special knowledge or algorithm to read or interpret and
that there is a one to one correspondence betwee